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Abstract 

The United Nations predicts that, despite a rise in urbanisation, by the year 

2050 there will be up to 3.1 billion people living in a remote environment. All of 

these people will have health needs; however, this figure does not include 

people who travel through, or who are caught in remote environments. 

Moreover, they are exposed to health risks associated with the hazards and 

challenges of providing healthcare in remote environments. This research 

aims to make an original and significant contribution to knowledge of how 

prolonged field care (PFC) mitigates risks to health in remote environments. 

The defining features of remote environments that are included in the context 

of this research are they have no access to health services, there is limited 

resources, and communication is unreliable, so the risk of delayed evacuation 

caused by challenging conditions is exacerbated. The identified research gap 

is an explanatory, evidence-based theory of how PFC can be used to mitigate 

risks to health in remote environments. Thus, the question for this research is, 

“What is an explanatory, evidence-based theory of how PFC mitigates risks to 

health in remote environments?” 

Grounded theory was used to achieve the research aim and answer the 

research question. The theoretical finding is a PFC grounded theory, which 

emerged from analysing data from semi-structured interviews of research 

participants with experience of PFC in remote environments. The PFC 

grounded theory was methodologically and empirically tested, which provided 

greater depth to this research. The methodological test was conducted during 

the planning of analogue mission that simulated the human exploration of 

another planet. The simulation was achieved during the empirical test, which 

took place on a remote and uninhabited island in Scotland that had similarities 

with the remoteness of another planet. A cross-country skiing expedition 

provided another case study for the empirical test.  
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Part I    Research context 
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Chapter 1 Introduction 

1.1 Introduction 

It is predicted that despite increasing urbanisation, by the year 2050 there will 

be up to 3.1 billion people living in a remote environment (United Nations 

Department of Economic and Social Affairs, 2018). It is well documented that 

people in remote environments can experience socioeconomic inequality that 

can increase risks to their health (Smith et al., 2008). The COVID19 pandemic 

is a recent example of health disparities experienced by people in remote 

environments (Karos et al., 2020). There are many reasons for these 

experiences. (1) There is no access to health services that are required to 

meet their health needs (Henning-Smith, 2021). (2) There are limited 

resources that are required to provide the health care they need (Lehmann et 

al., 2008). (3) There is unreliable communication required for health care 

provider supervision and guidance, and, or request a resupply of resources, or 

an evacuation (Davies, 2021). (4) There is a delayed evacuation from the 

remote environment to a location with health services that have the capability 

to meet their health needs (Badzri et al., 2018). These reasons for 

socioeconomic inequality are defining characteristics of the remote 

environments that are included the context of this research (see 2.2); however, 

what constitutes a remote environment requires further explanation.  

The prediction of up to 3.1 billion people living in a remote environment refers 

to people in a permanently remote environment. This includes indigenous 

communities that have lived in polar, desert, island, or mountain environments 

for generations (Ahmed et al., 2022, Ali et al., 2021, Arbour et al., 2010, Binns 

et al., 2010). Many indigenous communities living in remote environments 

have access to local health services that provide traditional health care 

(medicine or healing) that have historically had the desired efficacy and, 

therefore, been passed on (Tran et al., 2016). Traditional medical and health 

practice is often in juxtaposition to Western medicine. Traditional health care 

is based on what has historically been done to treat illness and injury, whereas 

Western medicine is based on the results of clinical trials and research (known 
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as, ‘evidence-based,’) (Williamson et al., 2015). A comparative analysis of 

Western medicine and traditional health care is not within the scope of this 

research, but the experiences of health and the risks to health in remote 

environments is relevant. Thus, Western medicine and traditional health care 

are included in the context of this research from the perspective of the 

permanently remote environment they are practiced in, which is critically 

appraised in 2.2. It is important to note, however, that not all remote 

environments are permanently remote. Temporary remote environments, and 

the risks to health presented in these environments, is also included the 

context of this research.  

Remote environments can be permanently remote due to their geographical 

isolation, or they can be temporarily remote. For the context of this research, 

temporary remote environments are when the socioeconomic inequality that 

people experience in remote environments causes vulnerability to hazards, 

which leads to the environment become temporarily remote (Gencer, 2013). 

One example includes the natural hazard of flooding. Vulnerability to flooding 

can cause a well-connected and sufficiently resourced urban environment to 

become remote or, in other words, cut-off from services, resupply of resources, 

reliable communication, and, or rapid evacuation (Quesada-Román et al., 

2021). Thus, the experiences of health risks for people in temporary remote 

environments are congruent to people in a permanently remote environment.  

Another example of an environment becoming temporarily remote is as a result 

of conflict or war. Local communities can become cut-off from supply lines, 

critical national infrastructure (power, water, energy), and, or increase the 

number and severity of illness and injury (Garry and Checchi, 2020). 

Furthermore, humanitarian crises such as conflict and war, or disasters caused 

by vulnerability to natural hazards, can lead to communities becoming 

displaced from their homes (Adger et al., 2018). Thus, humanitarianism in 

remote environments is a relative field to the context of this research, including 

the experience of civilian and military personnel deployed to provide aid and 

health care in these environments.   
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The examples of permanently and temporary remote environments does not 

define remote environments (this is not the aim of this research); however, 

explicitly explaining these contexts is necessary to contextualise this research. 

Appendix 1 outlines different categories or situations that relate to temporary 

or permanently remote environments, mapped with case studies of disasters 

related to health risks that have occurred there. These case studies have been 

purposefully selected to provide clarification of the context for this research 

(the case studies are not included within the methodology or methods of this 

research). A critical appraisal of permanent and temporary remote 

environments within the context of this research is explored in greater detail in 

2.2.  

As indicated by the case studies in Appendix 1, a common thread through 

permanent and temporary remote environments (collectively known 

henceforth as ‘remote environments’), are the experience of vulnerability to 

hazards and the associated risks to health (Leight, 2003). Vulnerability to 

hazards can be caused by the socioeconomic inequality experienced in remote 

environments; however, risks to health can be defined as the likelihood of the 

vulnerability to a hazard causing harm (Surjan et al., 2016). The illnesses and, 

or injuries that can be caused by the vulnerability to hazards and risks within 

remote environments are also included in the scope of this research.  

The risks to the health of people in remote environments are multifaceted as a 

result of the characteristics of specific remote environments (Daley et al., 

2015). In other words, the remote environments in Appendix 1 illustrates that 

there are multiple risks to health, and resultant injury and, or illness, within 

each of the remote environments. Thus, the context of this research does not 

concentrate on one ‘type’ of remote environment, but the experience of how 

risks to health, that could result in or lead to injury and, or illness, can be 

mitigated, based on the perspective of health care providers. These 

experiences transcend multiple remote environments due to the similar risks 

to health caused be vulnerability to natural hazard – no access to services, 

limited availability of resources, unreliable communication, and delayed 

evacuation. The body of literature about these risks and the challenges to 



 18 

providing health care is predominantly focused on one type of health care – 

emergency response.   

Within the contexts of remote environments, the evidence-base for the 

treatment of illness and injury is well documented. There is a substantial body 

of literature on how to meet acute health needs of people in an emergency; 

known as emergency response within the context of this research (Weiss and 

Batchelor, 2019). Clinical interventions of major trauma, for example, in 

Western medicine were catalysed by Middle Eastern conflicts and war in the 

2000s (Kotwal et al., 2016). A cusp point in major trauma care is the 

development and integration of the ‘golden hour’ model into military health 

systems – rapidly evacuating casualties to a field-based trauma and, or 

surgical centre within one hour after injury (Forrester et al., 2019). The golden 

hour model of care can increase the chance of survival for traumatically injured 

personnel (Abhilash and Sivanandan, 2020). This evidence-base informs the 

training of health care providers before deployment and is critically appraised 

in the literature review for this research (see 3.3.2.6) (Suresh et al., 2021). For 

communities in remote environments who practice traditional health care, 

however, their experience of training for health care provision is informed by 

the historical practices passed on to them from previous generations (Strasser, 

2016).  

Many indigenous communities have limited access to services or resources 

(Nguyen et al., 2020). Indigenous communities approach to health care often 

uses local resources, such as herbal remedies (Kingston et al., 2007). Their 

experience of training for and providing health care in remote environments is 

equally important to Western medicine and makes valid contributions to this 

research. Traditional approaches to emergency care may be different to 

Western medicine; however, indigenous people make up approximately 5% of 

the world’s population and have lived in their homelands for generations with 

the same approaches to their health services and emergency response (Carrie 

et al., 2015, Feiring, 2013). However, the focus of this research is not limited 

to emergency medical care. This research investigates how PFC in remote 
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environments mitigates risks to health before illness and injury become acute 

and life threatening.  

There is no universal definition, standard, or theory of PFC. PFC can be 

identified as a hypernym – a universal term that describes many different 

categories of holistic, prehospital care (Keenan and Riesberg, 2017). There is 

some literature related to PFC embedded within medical texts; however, it is 

limited in breadth and depth. The advice about PFC (identified as field nursing 

care) in the Oxford Handbook of Expedition and Wilderness medicine is to be 

a patient’s mother1 (Dallimore et al., 2023). Literature about PFC such as this 

is vague and not based on valid, reliable evidence. The body of literature about 

PFC within the context of this research is critically appraised in Chapter 3, 

which concludes that there is a distinct absence of literature about how PFC 

can mitigate risks to health in remote environments.  

For this research, the lens that it used to examine how health care mitigates 

risks to health in remote environments focuses on the holistic application of 

PFC. A critical analysis of health in remote environments is included in 2.4, 

whereas the conceptual framework of health that this research focuses on is 

presented in 5.3. It is important to note, however, that the discovery of the 

absence of literature about how PFC can mitigate risks to health in remote 

environments is also based on the researcher’s background and experience 

of health care provision in remote environments. The next section provides a 

positionality statement from the researcher.  

1.2 Researcher’s positionality statement 

Positionality statements are often used, even in quantitative research (such as 

engineering), to define how researcher’s philosophies may influence the 

research process (Secules et al., 2021). Doing so provides transparency to 

who conducted the research, which may explain why the results or findings are 

identified, analysed, or critically appraised. A positionality statement has been 

 
1 This quotation presumes that the experience of motherhood is the same and, moreover, a 
positive experience for everyone, which is not always the case for some people. 
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included in this research to outline the researcher’s background and 

experiences that may inform this research. It is important to note that the 

researcher’s background and experiences enabled this research to take place. 

This is not to say others could not do this research. It follows that other 

researchers are encouraged to critique this research and conduct their own to 

make further contributions to knowledge in this field. Outlining this researcher’s 

positionality statement, however, provides a transparent background to how 

and why the researcher conducted this research.  

The researcher for this PhD thesis is a nurse by background with an interest 

in emergency care. The vast majority of the researcher’s clinical experience, 

however, is in remote environments as an expedition medic. The researcher 

recognised that expedition medic training and the relating literature focused 

primarily on how to respond to major injury and, or illness in remote 

environments. It is evidently important for expedition medics to have 

knowledge and skills to protect and preserve life in the event of major injury or 

illness in remote environments. Specific training on this is especially important 

considering the additional hazards, risks, and challenges that influence 

patient’s health outcomes. However, in the researcher’s clinical experience the 

vast majority of health care that was provided focused on treating minor illness 

and injury to prevent clinical deterioration leading to major injury and illness.  

A primary focus of the researcher’s clinical practice was to protect and promote 

health in remote environments, opposed to solely focusing on preservation of 

life following emergencies. Furthermore, the incidents of illness and injury in 

remote environments did not solely focus on physiological health but 

psychosocial, mental health and wellbeing also. The researcher recognised 

that training about a holistic approach to health care to protect and promote 

health and, therefore, mitigate risks to health in remote environments did not 

exist. Similarly, the literature about this approach to health care in remote 

environments was minimal. Thus, the researcher chose to investigate this 

further through academic research.  

The researcher conducted a systematic review as part of a MA Education that 

investigated the principles of nursing in expedition medic training. This 
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research project was the genesis of the academic curiosity in this topic, 

alongside the motivation to have meaningful impact through research. After 

engaging in the literature around health care in remote environments, the 

concept of PFC was identified. The literature was predominantly focused on 

military health systems. This body of research concentrated on investigating 

how to provide emergency care to majorly injured or ill personnel in remote 

environments. The researcher recognised that the challenges faced by military 

personnel were similar to civilians living in, travelling through, or caught in a 

remote environment. Thus, this research focuses on military and civilian 

perspectives and contexts of PFC in remote environments. In the next section, 

the perspectives and contexts of PFC within the scope of this research are 

defined and critically appraised to provide explicit clarity for this PhD thesis, in 

addition to the introduction provided so far.   

1.3 Research aim, objectives, and question 

The aim of this research is to make an original and significant contribution to 

knowledge of how PFC mitigates risks to health in remote environments.  

The research aim is achieved by rigorously investigating a PFC grounded 

theory, which provides an explanatory, evidence-based theory of social 

practice. It follows that the literature review and concept analysis (see Chapter 

3 and Chapter 4) provides evidence of PFC being used to mitigate risks to 

health in remote environments. No evidence of an explanatory, evidence-

based theory of this phenomenon was identified in the literature; thus, a well-

defined research gap was identified. It is important to note that this research 

does not aim to define PFC but focuses on rigorously investigating an 

explanatory, evidence-based theory of how PFC can be used to mitigate risks 

to health in remote environments.  

Achieving the research aim will provide an explanatory, evidence-based theory 

to inform health care providers, patients, and policy makers on how PFC can 

mitigate risks to health in remote environments. To achieve this aim, this 

research has the following objectives: 
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1. To rigorously investigate an explanatory, evidence-based theory of how 

PFC mitigates risks to health in remote environments.  

2. To methodologically investigate how a PFC grounded theory could be used 

to plan for the mitigation of health risks in remote environments.  

3. To empirically investigate how a PFC grounded theory can mitigate risks to 

health in a remote environment. 

Thus, the question for this research is, “What is an explanatory, evidence-

based theory of how PFC mitigates risks to health in remote environments?”  

1.4 Research overview  

Part I of this thesis provides the context of this research, which includes the 

research aim, objectives, and question. To robustly answer the research 

question, the philosophical landscape that this research is conducted within 

requires identification. The underpinning methodology (research philosophy) 

for this research is contextualism. Contextualism ontology and epistemology 

(see 5.2.1 and 5.2.2) acknowledges that the reality of knowledge and how we 

understand it is dependent on the context. In Chapter 2 the context for this 

research is outlined and critically appraised. The context that constitutes 

remote environments, health, and risk reduction. Thus, the context of this 

research is complex due to the multifaceted, dynamic nature of remote 

environments, health, and risk reduction. To robustly answer the research 

question within this context requires contextualism because this philosophy 

acknowledges that knowledge is relative.  

To obtain knowledge, that is to answer the research question, an inductive 

qualitative research methodology is utilised. In other words, evidence is 

collected and analysed to formulate a theory of phenomena. The rationale for 

an inductive qualitative methodology is in Chapter 3, the literature review, it is 

identified that PFC already takes place in practice. It is identified, however, that 

an explanatory, evidence-based theory of how PFC is used to mitigate risks to 

health is a well-defined research gap. Thus, inductive qualitative research is 

appropriate and required to answer the research question and achieve the aim 
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and objectives. To develop the explanatory, evidence-based theory of how 

PFC is used to mitigate risks to health, grounded theory was utilised.  

Grounded theory is a research method used to construct an explanatory, 

evidence-based theory of phenomena. Approaches to grounded theory are 

critically appraised in 6.3, and in 6.4 Straussian grounded theory approach is 

identified as the method used for this research. It is explained that Straussian 

grounded theory is a logical method that uses theoretical sampling (see 6.4.1) 

to collect data, based on theoretical sensitivity, that is analysed (see 6.4.3) to 

formulate a grounded theory. Theoretical sensitivity to the emerging PFC 

grounded theory was attuned as a result of the literature review and concept 

analysis presented in Chapter 3 and Chapter 4. Once theoretical saturation 

was achieved (see 6.4.1.2) and the data analysis complete, the PFC grounded 

theory of mitigating risks to health in remote environments was established. 

The PFC grounded theory is the salient theoretical finding of this research, 

which concludes Part II of this thesis.  

It is important to note that this research does not aim to define the efficacy of 

the PFC grounded theory (that is, the desired outcome of how effective the 

PFC grounded theory is). Rather, in Part III of this thesis, the PFC grounded 

theory is methodologically and empirically tested. Testing grounded theories 

is not part of any grounded theory methods; however, to achieve the research 

aim of an original and significant contribution to knowledge, and objectives 2 

and 3, the PFC grounded theory was tested methodologically and empirically. 

The methodological and empirical test investigated evidence of the PFC 

grounded theory in practice. In other words, a true grounded theory is an 

explanatory, evidence-based theory of the defined phenomena. Thus, the 

discovering evidence of the PFC grounded theory being used to mitigate risks 

to health in remote environments proved that the theoretical findings were 

accurate, and that the research question had been answered.  

The methodological test investigated evidence of the PFC grounded theory 

being used by the researcher to inform the strategies for mitigating risks to 

health during the planning of fieldwork. The fieldwork was an analogue mission 

that simulated the human exploration of another planet. The simulation was 
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achieved by the analogue mission (the fieldwork) taking place on a remote and 

uninhabited island in Scotland. In other words, the island was a remote 

environment where PFC was required to mitigate risks to health. Planning how 

to mitigate the risks to health during the fieldwork enabled the methodological 

test to take place. Evidence of the PFC grounded theory suggested that the 

findings were the PFC grounded theory was methodologically accurate. 

Deploying the analogue mission design enabled the empirical test of the PFC 

grounded theory.  

The empirical test investigated evidence of the PFC grounded theory being 

used to mitigate risks to health during the analogue mission (see 9.3.1). The 

PFC grounded theory was purposefully not explained to the research 

participant. If the theoretical findings were an accurate explanatory, evidence-

based theory, evidence of the PFC grounded theory could be identified without 

any intervention. Evidence of the PFC grounded theory was identified in the 

empirical test, which suggested that the theoretical findings were accurate. 

The connection between the analogue mission methodological and empirical 

test provided continuity; however, due to researcher’s involvement, the 

influence of confirmation bias was a risk. To mitigate this risk, a second case 

study was included in the empirical test.  

The second case study for the empirical test was a cross-country skiing 

expedition in Norway (see 9.3.2). The researcher was not involved in the 

design or deployment of this expedition. The empirical test for the analogue 

mission case study was repeated for this case study; thus, the influence of 

confirmation bias was controlled by including the findings of the cross-country 

skiing expedition. The findings similarly identified evidence of the PFC 

grounded theory being used during the expedition to mitigate risks to health; 

therefore, strengthening the rigour and validity of the empirical test findings. 

Part IV of this thesis is the research synthesis (see Chapter 10 and Chapter 

11). The theoretical, methodological, and empirical contributions to knowledge 

are situated in the evidence-base that was identified in the literature review. 

Evidence that the research aim and objectives were achieved and the research 

question answered are presented critically appraised. Furthermore, the 
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research design and limitations are outlined and also critically appraised to 

demonstrate the rigour and validity, trustworthiness, and applicability of the 

findings from this research. Finally, the key findings and considerations for 

future research are presented in Chapter 11. The next section of this chapter 

builds on the research overview and presented the structure of this thesis. 

1.5 Thesis structure  

Chapter 1 introduces this research and Chapter 2 defines the context that the 

rigorous investigation of the research topic is conducted within. A literature 

review is presented in Chapter 3, which defines the research gap and informs 

the research aim and questions this thesis achieves. One of the key findings 

from the literature review is that the research topic – PFC – is an under 

researched field and, therefore, there is limited literature available. As a result, 

a concept analysis was conducted to fully understand what constitutes PFC, 

according to the available literature. The concept analysis is presented in 

Chapter 4.  

While Chapter 2 provide a definition of the context for this research, it does not 

identify the perspectives that this research is conducted from. Chapter 5 

provides definitions of the philosophical landscape and conceptual framework 

of health for this research. Providing explicit clarity of these elements 

strengthens the transparency and, as a result, trustworthiness of the research 

findings. To conduct this research and identify the research findings requires 

the application of research methods. The research methods used for this 

thesis are outlined and critically appraised in Chapter 6. 

By conducting this research using the identified research methods, the findings 

were identified. The findings of this research – a PFC grounded theory – are 

presented in Chapter 7. To provide greater depth to these findings, the PFC 

grounded theory was methodologically test and empirically tested. The 

findings of these studies are presented and critically appraised in Chapter 8 

and Chapter 9.  
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All findings of the grounded theory, methodological test and empirical test are 

critically discussed and synthesised in Chapter 10. This chapter situates the 

findings within the existing knowledge identified in previous chapters. Lastly, 

the conclusions of this research are presented in Chapter 11, including a 

summary of the key findings, the research impact, and implications for future 

research. To aid navigation through this thesis, hyperlinks are embedded to 

chapters, chapter sections, tables, figures, and appendices.  

1.6 Summary 

In this chapter, the research topic of how PFC can be used in remote 

environments to mitigate risks to health has been introduced. The features of 

this research have also been outlined, namely – health, risk, and remote 

environments. These features are explored and critically appraised at more 

depth in Chapter 2. The research aim, objectives, and question have been 

presented. Completing these will demonstrate the standard of a PhD in Risk 

and Disaster Reduction. While this chapter has introduced the research topic, 

the context requires explicit definition. In Chapter 2, remote environments, 

health, and risk reduction are critical appraised to clear define the contextual 

landscape of this research.  

 

 



 27 

Chapter 2 Defining the research context 

2.1 Introduction 

An introduction to the context of this research has been provided, which has 

briefly explained how the research topic of PFC is related to remote 

environments, risks to health, and the researcher’s background. Chapter 2 

provides an in-depth explanation and critical appraisal of how PFC can be used 

to mitigate risks to health through the lenses of:  

• A person already having minor injury or illness, or a long-term condition, 

while in a remote environment – therefore, when PFC is applied in practice 

to protect and promote health, thus mitigating the risk of clinical 

deterioration into major illness and injury (and death); and, 

• Before illness and injury takes place in a remote environment – similarly, 

PFC is applied in practice to protect and promote health but to mitigate the 

risk of minor and major injury and illness 

The specific research gap that this research aims to bridge is the absence of 

an explanatory, evidence-based theory of how PFC can mitigate risks to health 

in remote environments. Thus, the lenses that this section examines PFC 

through is within the research gap. The in-depth explanation and critical 

appraisal of how PFC practice can mitigate risks to health in remote 

environments is achieved by critically analysing the perspectives and contexts 

of PFC, beginning with remote environments.  

2.2 A critical analysis of remote environments 

Humankind has always ventured to explore remote environments. 

Remoteness can suggest a bleak, barren environment devoid of all life. Yet 

the abiding allure of remote environments means people often venture into 

these wildernesses for scientific interest, discovery, or recreational purposes. 

There is no standardised definition of a remote environment, as this phrase 

has different contextual meanings. For example, working remotely may mean 
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working in a virtual online environment, away from a communal workplace. 

The term isolated is sometimes used to describe a remote environment, but 

this can be a psycho-sociological construct that is not applicable to this 

research in that context. For example, being isolated may refer to people living 

in an urban environment that feel unconnected to family and friends, or are 

homeless or unemployed, yet these situations are not physically remote. A 

remote environment in the context of this research is a geographical location 

with permanent or temporary limited accessibility and, or connectivity (Smith, 

2017). 

The phrase ‘remote environment’ has been used in this thesis to include all 

related environments that have some or all of the following features:  

1. No access to health services that are required 

2. Limited resources 

3. Unreliable communication 

4. Delayed evacuation.  

These features of a remote environment can increase the risks to health 

(Dallimore et al., 2023). Remote environments are dynamic and can change 

depending on the time an activity takes place. It follows that the activity 

influences the exposure to health risks, as some activities have more severe 

risks to health in comparison to others. Furthermore, each person (or people) 

that are exposed to these risks are different and have individual health needs.  

People in remote environments may have pre-existing health needs and, or 

they may experience new health needs (injury or illness) due to the 

consequences of vulnerability to health risks. Thus, vulnerability to health risks 

can lead to injury and, or illness, exacerbating the challenges to health care 

that are experienced by people in remote environments. This research seeks 

to explain how PFC could mitigate risks to health in remote environments. It is 

important to recognise that in the literature, there is variation in the terminology 

used to identify and describe a remote environment.  

Phrases in the literature are occasionally used when there is regional influence 

of language. For example, in the US, the phrase, “wilderness medicine,” is 
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often used to describe health care in geographically remote environments 

(Andrews et al., 2009, Hawkins et al., 2021). Wilderness medicine is, therefore, 

relevant to this research. The phrase, “extreme medicine,” however, is often 

used in the UK to describe similar environments that the phrase wilderness 

medicine is used for where medicine is practiced (Kirkpatrick et al., 2017). 

Thus, extreme medicine is similarly relevant for this research. The phrases of 

wilderness and extreme medicine can be compartmentalised further to 

describe prehospital health care that takes place in specific remote 

environments (see 2.3.1). In the next section, remote environments are 

explored in more detail to distinguish between permanently and temporarily 

remote environments. 

2.2.1 Permanent remote environments  

Within the context of this research, permanent remote environments can be 

described as geographically distanced from settlements (towns, villages) that 

have basic health services, or none at all (Charlton and Brabazon, 2020). 

Included within the use of the phrase remote environment is, “rural 

environment,” which may have limited health services to meet the health needs 

of local communities (Herron and Skinner, 2018). For example, a rural 

environment may have a local General Practice (GP, also referred to as family 

doctor in North America); however, this service may not include mental health 

care or x-ray capability (Kretowicz, 2010). In the circumstance that a patient 

requires health services that are not available in the rural environment, this is 

relevant to PFC and this research. In other words, rural environments are 

relevant to this research due to there being no access to health services and 

resources that are required to meet the health needs of a patient. Thus, when 

the phrase remote environment is used within this thesis, it includes rural 

environments that have circumstances of no access to health services, limited 

resources, unreliable communication, and, or delayed evacuation. Within the 

literature, however, alternative phrases are used to describe remote 

environments, which requires further clarification.  

The phrase ‘isolated environment’ is occasionally used in the literature 

(Carver, 2015). When this term is used to describe an environment 
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geographically isolated from another, such environments are relevant to this 

research. However, in searching the literature, the term isolated has been used 

to describe a person who feels cut-off from society (lonely) (King et al., 2011). 

Use of the term isolated in this context is not relevant to this research; 

although, it is noted that people can feel isolated in geographically remote 

environments, which is a relevant health need (Géczy et al., 2020). In this 

circumstance, the health need of feeling isolated while in a remote 

environment is relevant.  

Many environments are permanently remote due to their geography and 

environmental conditions, which has impacts on health (Andrews et al., 2012). 

Some small islands are permanently remote, either uninhabited and 

maintained where communities have settled (Palafox and Hixon, 2011). 

Mountain regions with high to extreme altitude or the polar regions are also 

remote, with few populations choosing to live in these demanding 

environments (Hennessy and Bressler, 2016, Niermeyer et al., 2009). Space 

is an environment where currently no one lives, but a small number of people 

are rotationally based on the international space station (ISS) to conduct 

research into aging (Khoo et al., 2020).  

Space health can be defined as the provision of health care to people in space, 

to protect and promote health, prevent illness and injury, and provide long-term 

care; however, space health is commonly referred to a space medicine, which 

focuses on the biomedical care of people in space (Clément, 2011). Although 

space health may seem too abstract or niche to be relevant to health care on 

Earth, the lessons learned in providing health care in space are applicable to 

providing health care in remote environments due to the limited resources and 

connectivity (Ruyters and Stang, 2016, Waisberg et al., 2023).  

The ISS is in low-Earth orbit, which can be described as a remote environment. 

The remoteness of the ISS has similarity with the research stations based in 

Antarctica because people living there experience long periods of remoteness 

(Clément, 2011). Arguably, Antarctica in winter is more remote when 

compared with the ISS due to the approximate 24-hour evacuation to Earth 

from the ISS, verses up to 8-months evacuation from an Antarctic base in 
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winter (Walton and Kerstman, 2020). However, Antarctica is an example of a 

remote environment that has variant levels of ‘remoteness’ due to the 

increased accessibility in the summer (Mills and Mills, 2008). It is important to 

note that some environments are only temporarily remote. The next section 

explores this concept in more detail.  

2.2.2 Temporary remote environments 

People living in the research stations of Antarctica during the winter are trained 

to live and provide health care in the extreme conditions until the summer (Mills 

and Mills, 2008). However, other environments can become temporality 

remote without warning. Within the context of this research, temporary remote 

environments include locations that were previously well-connected and had 

sufficient services to meet the health needs of the local population, including 

illness and injury.  

Examples of health services are hospitals, health centres, or family doctors, 

which are usually located in urban environments. Urban environments can 

become temporarily remote due to the impact of a disaster, limiting access 

during the COVID19 pandemic to essential services such as schools and some 

health services (Fairman et al., 2022). Urban environment disasters can be 

caused by vulnerability to natural hazards. An example is Hurricane Sandy, 

which was a category 3/5 hurricane that hit New York in 2012. The total 

financial cost of Hurricane Sandy was US$70 billion (Davis, 2019). The 

immediate to short-term impacts of the hurricane caused huge health service 

disruption and limited access to services that were operational (Persoff et al., 

2018). 

Catastrophic disaster events such as Hurricane Sandy cut off access to health 

services and, or supply chains. Depending on damage to other critical national 

infrastructure, communication may also become unreliable (Deepak et al., 

2019). As a result, the resources that were available for the disaster can 

become limited, especially if supply chains are disrupted (Raillani et al., 2020). 

In other words, any resources used during the disaster response will not be 

resupplied until supply lines and communications networks are reconnected 
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(Syahrir and Vanany, 2015). However, disasters induced by vulnerability to 

natural hazards are not the only cause of urban environments becoming 

temporarily remote.  

Urban environments can become temporarily remote due to geopolitical 

instability, conflict, and war. Conflicts in the Middle East, such as Iraq and 

Syria, provide examples of displaced communities that, as a result, have 

limited access to health care services (Odhaib et al., 2022). Thus, people are 

travelling through temporarily remote environments, which has negative 

impacts on their health. It is important to recognise, however, that while conflict 

and war may be temporary, the recovery from these events is often 

substantially longer.  

In the aftermath of the Iraq war, the public health system was destabilised as 

a result of the 2003 Iraq invasion, resulting in short- and long-term negative 

impacts on the health of local communities (Al Hilfi et al., 2013). After the 

invasion, clean water provision, electricity and sewage system were destroyed 

in vast areas of the country, exposing the population to disease and illness. In 

Baghdad, for example, a cholera epidemic occurred in 2007 (Mukhopadhyay 

et al., 2014). Thus, without a public health system the health disaster continues 

long after the war has ended. 

It is evident, therefore, that conflict and war can lead to humanitarian crises 

and negative impacts on health (Khorram-Manesh and Burkle, 2023). Not only 

can the duration of the impacts vary, but the scaler of impact. The humanitarian 

crisis in Yemen was caused by civil war and the availability of health care 

services was extremely limited for the population (Bakather et al., 2019). More 

than 21.6 million people need humanitarian aid, which equates to 69% of the 

31.2 million people population (United Nations Office for the Coordination of 

Humanitarian Affairs, 2022). The geography of Yemen is an important 

consideration in managing this crisis; therefore, health geography is another 

field that is relative to this research.  

Health geography focuses on the understanding of the spatial aspects of 

health and well-being relative to place (Crooks et al., 2018). In other words, 
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health geography considers the distribution and arrangement of health-related 

phenomena in geographic locations. The study of health geography also 

explores how socioeconomic and environmental factors create disparities in 

health outcomes across different geographic areas, which aligns with the 

context of this research. It follows that the examination of how spatial factors 

influence health risks and outcomes is relevant to this research. Health 

geography applies to all locations; however, this research focuses on remote 

environments. With this in mind, the interrelation of health geography and 

remote environments requires clarification for this research.  

Health geography investigates health at various scales, ranging from local 

communities to global contexts. Health geographers employ a range of 

qualitative and quantitative research methods, including spatial analysis, 

Geographic Information System (GIS), and statistical modelling, to investigate 

health patterns and their spatial determinants (Wood et al., 2023). This 

research, however, focuses on health within in remote environments, and how 

PFC can mitigate risks to health with the challenges of no access to services, 

limited resources, unreliable communication, and delayed evacuation. The 

identified research gap, as defined explicitly in Chapter 1 (see 1.3), is how a 

PFC grounded theory can inform the mitigation of risks to health in remote 

environments. This research gap encompasses people who live, travel 

through, or are caught in remote environments. Thus, health geography is 

relative to this research when focused on the risks to the health of people in 

remote environments.  

A common thread running through health geography and this research are 

policy implications. Health geography research often seeks to inform policy-

makers who are focusing on planning interventions to address health 

inequalities and improve health outcomes at the various geographic scales 

that health geography applies to (Carolan et al., 2006). This research similarly 

aims to inform policy makers through the establishment of an explanatory, 

evidence-based theory to build solutions and strategies to mitigate risks to 

health in remote environments. The similar implications for policy between 

health geography and this research demonstrates the relevance of health 
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geography to this research and provides further clarification of the context. 

Health care and medical care that is referred to in health geography literature, 

however, requires clarification to provide additional clarification of the context 

for this research.  

2.3 A critical analysis of health 

2.3.1 Medical care vs health care 

Medical care and health care are terms often used interchangeably, but they 

have distinct meanings and implications for what constitutes health. In this 

section, medical care and health care are critically appraised so that their 

similarities and differences are explicitly outlined, which provides additional 

clarification to the context of this research.  

Medical care primarily refers to the diagnosis, treatment, and management of 

illnesses and injuries (Donabedian, 2002). It encompasses the services 

provided by health care professionals such as doctors, nurses, surgeons, and 

other allied health professionals; collectively, the multidisciplinary team (MDT). 

Medical care is predominantly aimed at curative measures, addressing acute 

illnesses and injuries to alleviate symptoms and promote recovery 

(Donabedian, 2002). Health care, on the other hand, refers to a broader 

spectrum of services that protect and promote overall health and well-being of 

a person from a holistic perspective (Charlton and Brabazon, 2020). It extends 

beyond medical interventions and incorporates factors that influence health, 

such as socioeconomic determinants of health, and health promotion initiatives 

(Dahlgren and Whitehead, 2021). 

Health care focuses on the health needs of populations and local communities 

with an emphasises on health promotion, and illness and injury prevention 

through clinical interventions and education (Childs et al., 2022). Thus, health 

care places a greater emphasis on preventive measures and aims to reduce 

the occurrence of injury and illness, and their associated risk factors, thereby 

protecting and promoting long-term health and well-being (Orte et al., 2021). 
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Health care involves a collaboration amongst the MDT, with each member 

focusing on their specialism. 

Both medical care and health care share the common goal of improving health 

outcomes and enhancing the quality of life for individuals and populations; 

however, their perspectives are different. While medical care addresses 

individual health issues, health care provides the broader framework for 

protecting and promoting health and well-being. Medical care and health care 

are interdependent aspects of comprehensive health care systems 

(Cunningham et al., 2021). This research, however, focuses on medical and 

health care relative to PFC being used to mitigate risks to health. In other 

words, the treatment of illness and injury to mitigate the risk of clinical 

deterioration (medical care), and the protection and promotion of health to 

mitigate the risk of illness and injury (health care) in remote environments. 

The phrase ‘health care’ is used within this research henceforth to include 

medical care and health care to emphasise the holistic approach to health and 

risk mitigation in remote environments that this research has. In the literature 

review for this research (see Chapter 3), themes of health care in remote 

environments were identified. The literature about these themes is critically 

appraised, which informed the research design (not the utilisation of the 

research methods – see 6.3.3) and provides more detail about the context for 

this research. Health care, however, presumes a Western perspective of 

health. The next sections provide additional clarity of Western and traditional 

health care to strengthen the context for this research.  

2.3.2 Western medicine and traditional medicine 

The term health care usually presumes a Western perspective of medicine that 

focuses on the treatment of illness and injury; however, many local 

communities and people practice traditional medicine. In this section, the 

similarities and differences between Western medicine and traditional 

medicine are explored and critically appraised to provide clarity to the context 

of this research. Foremost, the term ‘medicine’ that is used within the phrases 

Western medicine and traditional medicine is adopted in this section to reflect 
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the body of literature in this area; however, for this research, the focus remains 

on the holistic perspective of ‘health’ (see Medical care vs health care2.3.1). 

Both Western medicine and traditional medicine focus on the treatment of 

illness and injury of people who are unwell (Van Wyk, 2005). Western medicine 

and traditional medicine include physiological and psychosocial health in their 

foci and share the common goal of providing effective and appropriate care to 

individuals with health needs (Nzweundji and Agbor, 2019). Western medicine 

and traditional medicine employ various methods to diagnose patients. 

Western medicine often relies on laboratory tests, imaging studies, and 

advanced medical technology, while traditional medicine may utilise 

observation, anecdotal evidence, or alternative therapies (Wang et al., 2021). 

Both approaches to health care use natural resources in the treatment of 

illness and injuries, such as plant-based products for medications (foxgloves 

are used to make the cardiac medication, Digoxin, for example). However, the 

philosophical premise between Western medicine and traditional medicine 

differs.  

Western medicine is largely based on scientific principles and empirical 

evidence-based practice (Linn, 2011). It emphasises rigorous research, clinical 

trials, and standardised treatment protocols to meet people’s health needs. 

Traditional medicine, on the other hand, is often rooted in cultural beliefs and 

local practices passed down through generations (Oliver, 2013). It is important 

to note that Western medicine and traditional medicine are not defined by 

geography – traditional medicine practice does take place in Western society; 

however, the clinical interventions are different (Stefanov et al., 2020).  

Western medicine primarily uses pharmaceutical and surgical interventions, 

and advanced medical technology for treatment (Wang et al., 2021). It 

advocates the use of medicines and procedures supported by scientific 

evidence. Traditional medicine, on the other hand, employs a wide range of 

therapies, including acupuncture, massage, or traditional Chinese Medicine 

(Linn, 2011). To acquire knowledge and skills, Western medicine use 

accredited educational pathways, typically medical schools or universities 

where health care professionals receive training and education that is set by a 
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Governing body (Cuellar et al., 2003). Traditional medicine is often passed 

down through generations or specific traditional medicine schools within local 

communities (Han et al., 2016). 

Western medicine is highly regulated by Governing bodies that has 

established standards for clinical practice education and training (Cuellar et 

al., 2003). Traditional medicine varies in regulation and often does not have 

the same level of standardised practices or Governance. Rather, traditional 

medicine is often regional or related to local communities (Egharevba et al., 

2015). It can be argued, from a Western perspective, that strict Governance 

and standardisation of evidence-based clinical guidance promotes patient’s 

safety; however, from a traditional medicine perspective, many people choose 

traditional medical care and are satisfied with the outcome (Kim et al., 2020).  

While Western medicine is widely recognised and practiced globally, traditional 

medicine can vary significantly depending on the cultural context and region. 

The similarities and differences provide a general framework for critically 

appraising Western and traditional medicine within the context of this research, 

but individual practices and variations within each system may exist. For the 

context of this research, Western medicine and traditional medicine are 

relevant, depending on the experience of the research participants in remote 

environments (see 7.2.2). It is important to note that Western medicine and 

traditional medicine take place in many different types of environments; 

therefore, the next section critically appraises health in remote environments.  

2.4 A critical analysis of health in remote environments 

The previous section critically analysed health from the perspectives of 

medical care verses health care, and Western medicines verses traditional 

medicine. This critical analysis provides additional clarity of the context for this 

research, in addition to the critical analysis of remote environments. However, 

what constitutes health in remote environments requires critical analysis to 

complete the context of this research. In this section, health and health care in 
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remote environments is critically analysed to complete the contextual definition 

of this research. 

Health is a complex and multidimensional concept that includes people’s 

physical, mental, and social wellbeing. To critical analyse the concept of health 

involves examining health through various lenses, including the definition, 

determinants, and the role of healthcare systems in promoting and maintaining 

health. Firstly, health can be described as having complete physical and 

psychosocial wellness, and not simply the absence of illness or injury (World 

Health Organization, 2020). This definition recognises the holistic nature of 

health, acknowledging that it extends beyond the absence of illness, which 

aligns with the context of this research. It can be argued, however, that health 

is extremely difficult to define due to the many interpretations (Kelly et al., 

2023). Developing a universal definition of health is not within the scope of this 

research; however, what determines health is relevant.  

Secondly, determinants of health are factors that influence an individual's 

health status that can be classified into two broad categories – individual 

factors and socioeconomic determinants. Individual factors include genetics, 

age, and lifestyle choices (diet, physical activity, and substance use) (Fraiman 

and Wojcik, 2021). Socioeconomic determinants of health include economic 

status, education, employment, access to healthcare, social support networks, 

and environmental conditions (Dahlgren and Whitehead, 2021). To understand 

what constitutes health requires an examination of the complex interplay 

between these determinants and their impact health disparities. 

Health disparities refer to differences in health outcomes between various 

population groups (McCartney et al., 2019). These disparities are influenced 

by various factors, including determinants of health, access to healthcare, and 

socioeconomic inequalities (Chang, 2019). For the context of this research, 

the disparity of health is relative to remote environments. Health in remote 

environments poses unique challenges and requires careful consideration due 

to limited or no access to health services, resources, communication, and 

delayed evacuation.  
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People in remote environments often have limited access to health care 

services (Notara et al., 2023). This limited access increases the risk of delayed 

health treatment, especially for emergencies or complex health conditions. 

This challenges also applies to mental health care services too (Sutton and 

Isaacs, 2020). The complexity of providing health care in remote environments 

is due to physical challenges and, or conditions limiting logistical accessibility 

(Notara et al., 2023). The environments and situations listed in Appendix 1 

exemplify the broad variety of remote environments. Each category has a 

unique physical nature, such as the topography of mountains or the diverse 

ecosystem of jungles and forests. Furthermore, the conditions within a remote 

environment are highly dynamic. It is important to note, however, that people 

can experience the same challenges of health and health care in remote and 

rural environments. The next section of this chapter critically appraised remote 

and rural health.  

2.4.1 Remote and rural health  

Rural health can be referred to as the provision of health and social care 

services in a small, rural community that has limited resources, but has access 

to basic health care facilities (Stewart, 2023). Rural health is related to the 

context of this research, as a rural health service may be closest in proximity 

to some of the remote locations listed in Appendix 1 (although there are 

exceptions, such as in space health). Alternatively, as explained in 2.2.2, a 

rural environment may be come temporarily remote as a result of a disaster 

caused by vulnerability to a natural hazard or crisis. In both remote and rural 

health environments, there are many challenges and risks to health and health 

care (see 2.2) that health care practitioners (practicing Western or traditional 

medicine) need to be prepared for. 

Registered health care practitioners can provide health care in remote 

environments, and many have received specialist education in remote and 

rural health (Strasser, 2016). Registered practitioners have Governing bodies 

that have minimum practice standards that all registrants are required to 

maintain. Practice standards are a quality assurance tool to promote patient 
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safety (Donabedian, 2002). However, not all providers of health care in remote 

environments are registered practitioners.  

Non-registered health care practitioners can also provide health care, within a 

defined scope of practice. A first aider who has completed sixteen hours or 

more of training is one example (Walsh et al., 2023). First aiders may be the 

only providers of healthcare in some remote environments, particularly during 

immediate disaster response (Fatoni et al., 2022). Thus, any provider of PFC 

in remote environments is included within the scope of this research. 

Furthermore, PFC that is provided within a variety of health systems in remote 

environments is also relevant. Military and civilian healthcare systems are an 

important consideration for this research, which are critically appraised in the 

next section.  

2.4.2 Military and civilian healthcare systems 

Healthcare systems refer to organisational services, infrastructure, and 

resources that exist to provide health care (Golembiewski et al., 2022). 

Healthcare systems can range from focusing on small local communities to 

large-scale national institutions, such as the UK National Health Service 

(NHS). The NHS is an example of a civilian healthcare system, which is 

compartmentalised into multiple constituents. This research focuses on remote 

environments, and civilian healthcare systems in these locations aim to 

provide healthcare to a local population (Murphy et al., 2019).  

Civilian healthcare systems in remote environments often focus on primary 

healthcare (hospitalised care), emergency services, and preventive care 

through patient education and community services. One of the challenges for 

civilian healthcare systems is the limited resources and infrastructure available 

to them, particularly in the event of a crisis or disaster when demand and 

reliance on the healthcare system increases (Al Harthi et al., 2020). The other 

healthcare system relevant to this research is military healthcare systems.  

Military healthcare systems refer to the health services that military forces 

provide, including in their home country and when deployed overseas 

(Hospenthal et al., 2011). Military healthcare systems are always active in the 
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UK and there are mobile units ready to deploy as required. Missions for military 

healthcare systems focus on maintaining readiness, treating combat-related 

injuries, and supporting military operations. The purpose of military healthcare 

systems in remote locations is to provide healthcare to military personnel, their 

families, and local populations in conflict or disaster-affected areas (Tanielian 

and Farmer, 2019). Thus, military healthcare systems, and the wider military, 

are not limited to conflict and war (which can create temporary remote 

environments) but also focus on deployment to humanitarian crises (Hutter et 

al., 2019).  

Military health systems in remote locations are primarily focused on providing 

healthcare during specific deployments. The sustainability of a healthcare 

system in remote environments is dependent on the duration and scaler of the 

military's presence in the area. Community engagement efforts may be limited 

to immediate healthcare needs, and long-term development of local healthcare 

infrastructure may not be a priority. Civilian healthcare systems, particularly 

those serving communities in remote environments, have a greater emphasis 

on long-term sustainability and community engagement (Morton and Burnham, 

2010). They often work with local stakeholders, NGOs, and government 

agencies to develop sustainable healthcare solutions and address the specific 

needs of the population. This includes communities living in permanently 

remote environments and people who are caught in a temporary remote 

environment, such as during a humanitarian crisis. 

2.4.3 Humanitarian healthcare systems 

Humanitarianism is a common thread through military and civilian healthcare 

systems; therefore, humanitarian healthcare systems are relevant to this 

research. Humanitarian healthcare systems in remote locations face 

numerous challenges that require critical analysis to contribute to the overall 

contextualisation. Humanitarian healthcare systems are largely setup in 

remote environments in response to a disaster (such as in the aftermath of a 

natural hazard, or during a conflict or war) (Waldman and Toole, 2017). These 

remote environments lack infrastructure, namely transportation networks for 

the supply and distribution of resources to humanitarian responders and local 
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communities, thus making it difficult for humanitarian organisations to reach 

these areas promptly (Jahre et al., 2016). As a result, risks to health are 

increased due to the limited resources and capability of humanitarian 

healthcare systems.  

Remote environments that require humanitarian healthcare systems typically 

have limited resources, including healthcare facilities, trained personnel, and 

medical supplies (Kohrt et al., 2019). Inadequate healthcare infrastructure, 

such as clinics, hospitals, and laboratories limit the delivery of health services 

to meet the needs of local communities (Geiling et al., 2014). Insufficient 

medical personnel, including doctors, nurses, and technicians, can further limit 

the capacity to provide comprehensive care. Reliable information about 

diseases, health risks, and population dynamics is crucial for effective planning 

and resource allocation within humanitarian healthcare systems (Waldman 

and Toole, 2017). However, local cultural practices and beliefs are an 

important consideration also.  

Humanitarian health systems must consider cultural factors to increase the 

efficacy of the services they provide (Hunt et al., 2014). It is crucial to engage 

with local communities, respect their cultural practices, and ensure healthcare 

interventions are tailored to their specific health needs. Failure to do so can 

undermine trust and acceptance of health services that can lead to making the 

crisis worse. Coordination and collaborations is, therefore, a significant 

consideration within humanitarian healthcare systems. Remote environments 

that have a humanitarian crisis may have multiple organisations and agencies 

working simultaneously, leading to coordination challenges. Lack of 

communication channels, information sharing platforms, and standardised 

practice can hinder collaboration and lead to duplication or gaps in 

humanitarian health services. Thus, establishing effective coordination 

mechanisms among organizations and leveraging local partnerships is 

essential to optimise resources, improve health outcomes, and mitigate risks 

to health. 

Due to the challenges of operating in remote environments during a 

humanitarian response, risks to health are increased, namely from disease, 
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injury, and illness (Boyd et al., 2017). Humanitarian healthcare systems need 

to be adequately prepared to respond swiftly and efficiently during such crises 

to mitigate these risks. This includes establishing rigorous communication 

networks, pre-positioning essential medical supplies, training local health care 

practitioners in disaster management, and developing evacuation plans. This 

leads to a critical aspect of humanitarian healthcare systems in remote 

environments – to ensure long-term sustainability and capacity building. 

Sustainable interventions can enhance resilience and improve health 

outcomes (Jordan et al., 2021). Rigorous monitoring and evaluation 

mechanisms are crucial for assessing the effectiveness of humanitarian 

healthcare systems, which include collecting data on health indicators, service 

utilisation, and patient outcomes (Waldman and Toole, 2017). This data helps 

to identify gaps, measure impact, and make evidence-based improvements to 

local health services, led by the communities they serve.  

It is clear that humanitarian healthcare systems in remote environments have 

multiple challenges related to accessibility, resource constraints, cultural 

sensitivity, coordination, emergency preparedness, sustainability, and 

monitoring. Limitations in the scope of humanitarian healthcare systems can 

escalate risks to health and, therefore, be counterintuitive. Addressing these 

challenges requires a comprehensive and context-specific approach that 

involves local engagement, collaboration, and long-term capacity building. 

This can be achieved through rigorous research, which highlights the impact 

and significance of this research. Research during humanitarian response is 

possible; however, there are significant ethical considerations. A potential 

solution to manage this is to conduct research in alternative fields that have 

similar challenges faced by humanitarian healthcare systems. An example is 

space, which is an important dimension to this research, namely the use of a 

simulated space mission (an analogue mission – see 8.2).  

2.4.4 Space medicine and space health  

Space medicine, also known as aerospace medicine, is a specialism of 

medicine that focuses on the physiological health of humans in space 

(Waisberg et al., 2023). Literature about space medicine is explored in Chapter 
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3; however, for the purposes of defining the context of this research, space 

medicine also includes the psychological health of humans in space (see 

3.3.2.4). Similarly to medical care and health care (see 2.3.1), the term space 

health is used to describe the holistic approach to health care in space, 

including the psychosocial health and wellbeing of astronauts. Thus, space 

medicine and space health include the study, prevention, and treatment of 

illness and injury that can occur during spaceflight.  

When humans venture into space, they are exposed to a unique set of 

conditions that have significant risks to their health. The predominant risks are 

prolonged microgravity, radiation, isolation and confinement, altered sleep 

patterns, and communication latency (Hodkinson et al., 2017). While 

microgravity is not a common risk to health on Earth, radiation exposure can 

be in the aftermath of nuclear disasters. Beyond the Earth's protective 

atmosphere, astronauts are exposed to higher levels of radiation from sources 

such as solar flares and cosmic rays(Stepanek et al., 2019). Prolonged 

exposure to radiation can increase the risk of cancer, damage DNA, and cause 

central nervous system disorders, similarly to the Chernobyl and Fukushima 

nuclear disasters (Krittanawong et al., 2022). 

Prolonged periods of microgravity can also cause cardiovascular damage, 

including reduced heart muscle mass, weakened heart function, and 

diminished blood vessel tone (Campbell and Charles, 2015). Space travel can 

also affect astronaut’s immune system, making them more susceptible to 

infections (especially when arriving in space and back on Earth) (Shirah et al., 

2023). However, not all risks to health in space are physiological.   

Long-duration space missions can have profound psychological and 

psychosocial effects on the health of astronauts (Velasquez, 2021). Factors 

such as isolation, confinement, and separation from loved ones can lead to 

feelings of loneliness, depression, and anxiety (Cromwell et al., 2021). The 

psychological and psychosocial health and well-being of astronauts is critical 

for their overall health and mission success. These psychological and 

psychosocial risks in space are similarly experienced in remote environments 

on Earth, due to the same factors – as isolation, confinement, and separation 
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from family and friends (Cromwell et al., 2021). Thus, these factors are another 

example of the parallels between outer space and remote environments on 

Earth; therefore, research in space and of space can make contributions to 

understanding how to mitigate risks to health in remote environments on Earth, 

including for future spaceflight (Shirah et al., 2023).   

Addressing risks to health in space requires a multidisciplinary approach that 

involves medical and health professionals, scientists, engineers, and mission 

commanders. Risk mitigation interventions, such as exercise programs, 

medication, improved nutrition, shielding from radiation, psychological support, 

and optimised spacecraft design, are developed to mitigate the risks and 

maintain the health of astronauts during space missions (Schroeder et al., 

2021). Considering that there are parallel challenges of health care in space 

and in remote environments on Earth, these innovations have the potential to 

mitigate similar risks to health.  In other words, the challenges to health care 

in space are similar to those in remote environments on Earth – namely, there 

are no services, resources are limited, communication is unreliable, and 

evacuation can be delayed (Antonsen et al., 2023). Thus, the study of health 

and risk mitigation in space is relevant to the context of this research and is 

used to conduct methodological and empirical research (see 8.2.2 and 9.1). 

To complete the contextual definition of this research, a critical analysis of 

health risks reduction is presented in the final section of this chapter.  

2.5 A critical analysis of risks reduction in remote environments 

The final component needed to complete contextual definition of this research 

is a critical analysis of health risks reduction in remote environments. Thus far, 

remote environments, health, and health in remote environments have been 

critically appraised; however, the predominant focus of this research is to 

rigorously investigate how to mitigate risks to health in remote environments. 

Mitigating health risks in remote environments poses unique challenges due 

to no access to health services, limited resources, unreliable communication, 

and delayed evacuation. However, within the context of this research, health 

risk reduction refers to the identification of hazards and the likelihood of 
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consequences, which equates to the risks. By doing so, mitigation 

interventions can be developed and applies in practice. Thus, with careful 

planning, targeted interventions, and community involvement, it is possible to 

address these challenges, improve health outcomes, and mitigate risks to 

health. 

Remote environments often lack health services and sufficient health care 

professionals. Limited access can lead to delayed response to medical and 

health emergencies and inadequate treatment of long-term conditions. Health 

risks reduction involves sustainably enhancing health services infrastructure, 

including the establishment of clinics or telemedicine services, and recruitment 

and retention of health care professionals. Additionally, training local 

healthcare providers and community health workers can help bridge the gap 

in healthcare delivery (Kenny et al., 2015). A focus of this research is on how 

training can benefit health risks mitigation before health care providers are 

deployed to remote environments and during their deployment. Evidence-

based training can be identified as a tool to equip health care providers with 

the knowledge and skills to respond to emergencies and mitigate risks to 

health in remote environments before they escalate.  

Remote environments are vulnerable to emergencies due to the 

socioeconomic inequality outlined in 2.2. Establishing reliable emergency 

response systems, including air or ground transport, can help ensure timely 

access to critical care. Community-based training in first aid and emergency 

preparedness can also empower local residents to respond effectively in 

emergencies, which also contributes to sustainable risk reduction (McNair and 

Robinson). By doing so, local communities and health services can be better 

prepared to manage illness and injury if they occur. Preventive measures such 

as vaccinations, health and risk education, and provision of basic sanitation 

facilities can empower local communities to mitigate this risk to health (Gencer, 

2013). Thus, collaboration with local communities and NGOs can enhance the 

effectiveness of such interventions by considering cultural practices, language 

barriers, and local knowledge. 
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Remote environments often face risks such as exposure to extreme weather 

conditions that can delay evacuation to health services needed to meet the 

needs of people who are injured or ill. Identifying and addressing these 

hazards, including integrating early warning systems, having sufficient 

resources, and reliable communication mechanisms can significantly reduce 

health risks in remote environments (Vasileiou et al., 2022). This research 

seeks to understand these practices, as well as how to mitigate risks to mental 

health and wellbeing. It follows that empowering individuals and communities 

through health education is crucial in remote environments.  

Educating people about physiological and psychosocial health and wellbeing, 

and the risks to health in remote environments, can empower them to take 

preventive measures and provide sufficient health care until evacuation to 

appropriate health services or recovery from illness or injury (Vasileiou et al., 

2022). It is important to note, however, that tailoring health education initiatives 

to the cultural and linguistic context of the community can enhance their 

effectiveness and promote sustainable health services. Overall, reducing 

health risks in remote environments requires a comprehensive and 

multifaceted approach, involving collaboration between governments, 

healthcare organisations, communities, and stakeholders. It is crucial to 

consider the unique context of each remote environment and implement 

tailored interventions to address the specific health risks faced by those 

communities. Thus, this research rigorously investigates these phenomena to 

achieve the research aim and answer the research question (see 1.3). 

2.6 Summary 

In this chapter, the context of this research has been defined. The field 

boundaries that this research operates within are health and health risks in 

remote environments. Providing a contextual definition does not affect the 

research methods (which is important for this research; see 6.2) – it clarifies 

the subjects that this research is relevant to and, therefore, identifies where 

this research contributes to knowledge. This research does not aim to define 

the subject of PFC but aims to establish an explanatory, evidence-based 
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theory of how PFC can mitigate risks to health in remote environments. How 

this aim is achieved is presented throughout this thesis, and the next section 

outlines how it is structured.  
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Chapter 3 Literature review 

3.1 Introduction 

In this chapter, a review of PFC literature is presented. A literature review is 

used to establish a synthesis of literature about a research topic. A literature 

review is essential to define the research gaps, or when developing policy, 

auditing practice, and implementing change (Beecroft et al., 2015). This 

literature review focuses on identifying and synthesising the evidence-base of 

PFC utilisation within remote environments and how risks to health are 

mitigated. 

The aim of the literature review is to define the PFC research gaps and, 

therefore, develop theoretical sensitivity to the theory of PFC that is needed 

for data analysis (see 6.4.1.1). It is important to note that this literature review 

does not influence the research methods selected for this research. In Chapter 

6, the research method for this research – grounded theory – is outlined and it 

is explained that influence of the data sampling, collection, and analysis 

methods contradicts the generation of theory from the data without influence 

of bias (see Straussian grounded theory approach in 6.3.3). Rather, this 

literature review provides boundaries for this research to be conducted within. 

Moreover, the findings of this literature review enable the development of 

theoretical sensitivity to the emerging PFC grounded theory (see 6.4.1) 

(Glaser, 1978, Stainton, 2010). The methods and search strategy used for this 

literature review are outlined in this chapter.  

A variety of methods can inform the process of a literature review, as one 

article claims there to be fourteen review types (Grant and Booth, 2009). A 

traditional literature review has been used for this research because this 

approach enables a broad, comprehensive review of the literature. Thus, a 

traditional literature review provides a synthesis of the evidence-base about 

PFC in remote environments that will identify the research gaps and any 

previous research in this topic, so to avoid duplication. A limitation of a 

traditional literature view is the potential introduction of selection bias; 
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however, an explicit description of the literature search process promotes 

transparency and strengthens the reliability of the findings. The search 

strategy demonstrates the robustness of this literature review and presents the 

approach transparently, which illustrates the process of how the key findings 

where reached.  

Alternative literature review methods considered for this research are listed in 

Appendix 2, which includes an overview of their use and an explanation about 

why they were not selected for this research. The rationales are based on the 

development of the search strategy, which was used to identify the most 

appropriate literature review method. This demonstrates the critical approach 

that was used to design this literature review.  

This literature review identifies the following key findings. Firstly, PFC is a 

newly recognised area of clinical practice and, more so, research. Secondly, 

the body of literature is primarily based on PFC within military health systems, 

although PFC is relevant to clinical practice in remote environments. Thirdly, 

the risks to health in remote environments requires more systematic enquiry 

to understand the risks, and how technology can contribute to this mitigation. 

Fourthly, there is no theory in PFC in remote environments to inform clinical 

practice, policy, and pre-deployment training on how to mitigate risks to health. 

The conclusions include considerations for future research, which 

contextualises the research within this thesis. 

3.2 Search strategy 

In this section, the search strategy is outlined. Firstly, the research tool 

SPIDER was used to identify key components of the literature search, which 

is presented in Table 1. Identifying the search strategy before the literature 

review provided an opportunity to ensure the literature review method was 

valid, comprehensive, and robust. These qualities are important so that the 

literature review provides an accurate context to this research (although, not 

influencing the methods) and identifies PFC research gaps.  
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Table 1 SPIDER Research Question Model 

SPIDER Focus 

Sample Healthcare providers (any) 

Phenomenon of Interest PFC in remote environments  

Design All research methods  

Evaluation Experiences of PFC provision and training  

Research type Qualitative, quantitative, and mixed methods 

 

SPIDER is a tool that can be used for a literature review of research with a 

qualitative methodology or mixed methods (Cooke et al., 2012). It is possible 

for SPIDER to be used for a literature review of quantitative research; however, 

other tools are usually more appropriate, such as PICO. SPIDER was 

developed as an alternative to PICO, which is commonly used for research 

with a positivist (namely, research with quantitative methods). SPIDER was 

used to develop the search strategy for this literature review because it enables 

the inclusion of literature published about research with quantitative, 

qualitative, and mixed methods; thus, ensuring this literature is comprehensive 

and inclusive of peer-reviewed research on PFC. During the search strategy 

development process, it became apparent that the majority of PFC research 

had qualitative methods; therefore, SPIDER was identified as the most 

appropriate tool to develop the search strategy. Using PICO as a tool to design 

the literature review would be possible; however, this would exclude a vast 

amount of non-quantitative literature and, therefore, not provide sufficient 

context to this research. 
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The SPIDER components were designed to capture all relevant literature that 

could provide context to this research. The sample was all health care 

providers, rather than one specific discipline (such as medicine), as many 

health care professionals engage in providing PFC (Smith and Withnall, 2018, 

Ball and Keenan, 2015). Remote environments include all interpretations of 

these terms (excluding virtually remote); namely, permanently and temporarily 

remote environments. All research designs and the methods used were 

included to mitigate the risk of some literature being missed and, therefore, 

limiting the findings of this review. This literature review focused on the 

experience of providing PFC and the training involved beforehand, or during 

this practice. While literature that focused on patient outcomes of PFC 

provision was not excluded, it is important to note that the focus of this 

literature review concentrated on clinical practice and decision-making of PFC 

providers. All research types (methods) were included; although, it was evident 

from the process of developing the search strategy using SPIDER that most 

research of PFC used qualitative methods. All of the above rationales for the 

SPIDER components ensured the search strategy of this literature review 

enabled the review to be as comprehensive as possible; thus, providing 

accurate context to this research.  

The SPIDER tool was used to write the research question for this literature 

review. The review question is, “what are the experiences of PFC provision 

and pre-deployment training by health care providers in remote 

environments?” This research questions relates to the aim of this literature 

review – to define the PFC research gaps and, therefore, develop theoretical 

sensitivity to the theory of PFC that is needed for data analysis. To achieve the 

review aim and answer the research question, the review objectives are to – 

1. Conduct a rigorous and comprehensive literature search and review of all 

peer-reviewed literature about PFC in remote environments. 

2. Critically appraise the included literature from the perspectives of PFC 

practice and pre-deployment training.  

3. Synthesise the findings of the literature review and present considerations 

for future research, including for this thesis.  
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Based on the aim and objectives, the following search terms were written for 

this literature review – "prolonged field care" AND (rural OR remote). These 

search terms were used to ensure the validity of the literature review and the 

results were relevant to PFC in remote environments. Additional search terms 

could have been included to focus on PFC experience, practice, and pre-

deployment training; however, an objective of this review is to be 

comprehensive, therefore, a more focused literature review would have 

excluded literature of PFC and limited the contextual grounding for this 

research. In other words, the identified search terms ensured the literature 

review was comprehensive. Thus, it was decided to keep the literature search 

broad to mitigate the risk of excluding important literature about PFC and to 

exclude irrelevant literature during the review process. No Boolean operators 

or truncation were used for this literature review because (in this circumstance) 

they did not expand, or focus the search in any way; however, quotation marks 

were used for PFC to ensure the literature identified was relevant to PFC. It is 

not claimed that this literature review is a systematic review, but a systematic 

approach was utilised to strengthen the reliability of the findings. Namely, the 

same search terms were used for all databases (see Table 2) and the following 

inclusion and exclusion criteria were consistently used.  

3.2.1 Inclusion and exclusion criteria  

Before conducting the literature review, the inclusion and exclusion criteria 

were defined for use during the literature search and reviewing process. The 

inclusion criteria were –  

• Literature source: research article, review article, government publication 

or policy, book, or dissertation. 

• Peer-reviewed publication.   

The rationale for these inclusion criteria is they strengthen the reliability of the 

literature review. The listed literature sources will have been written for an 

academic purpose (opposed to entertainment or commercial reasons); 

therefore, written to contribute to science, knowledge, and the evidence-base 

of PFC. Although some literature containing the search terms may be excluded 
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because they do not meet the inclusion criteria, the literature that is included 

will have been peer-reviewed, which demonstrates the literature has been 

scrutinised and critically appraised before publication.  

The exclusion criteria enabled the standards of validity and reliability for the 

literature review to be upheld. The exclusion criteria were –  

• Literature source: patents, reports, newspaper articles, letters to editors, 

blogs, conference proceedings, or grey literature. 

• No search terms identified in the literature. 

• Irrelevance to the literature review SPIDER. 

Excluding the named literature sources ensured that literature which 

commonly has less academic rigour was not included in this review (it is 

acknowledged literature from these sources have quality; however, to ensure 

this literature has academic rigor, they are excluded). Some literature that was 

reviewed contained none of the search terms or were irrelevant to SPIDER, 

therefore, were excluded due to lack of relevance. A summary of the included 

literature review is provided in Table 2. 

Table 2 Literature review overview 

Database 
Number of 

articles identified 

Number of 

articles included 

Allied and Complementary 

Medicine Database (AMED) 
0 0 

Cumulative Index to Nursing and 

Allied Health Literature (CINAHL) 

Plus 

5 2 

Cochrane Library  

Database description 
0 0 

Elsevier: Science Direct 

Database description  
13 3 
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E-Theses Online Service 

(EThOS) 
0 0 

Google scholar (including Open 

WorldCat, findit@UCL)  
61 43 

National Institute for Health and 

Care Excellence (NICE) 

Evidence2 

2 0 

ProQuest 39 24 

PubMed (including MEDLINE, 

PubMed Central) 
16 11 

UCL Explore 82 20 

Web of Science  6 0 

Total 226 103 

Total articles included after 

citation snowballing 
108 

 

3.2.2 Review method 

Thematic analysis is a method used to identify patterns of themes within data 

and critically analyse them (Terry et al., 2017). Thematic analysis is used in 

this literature review because the data being collected is mostly qualitative 

literature about expert opinion or case reports of PFC (based on initial 

searches conducted to develop the search strategy). Thus, the data is not 

 
2 Database closed on 31st March 2022 
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numerical or a narrative, so a thematic analysis method is required to 

appropriately identify and analyse the data  (Boyatzis, 1998, Javadi and Zarea, 

2016, Maguire and Delahunt, 2017). In thematic analysis, a theme can be 

described as a salient concept that is relative to the research question. 

Analysing the themes within data – thematic analysis – can be used to answer 

the research question by establishing meaning from correlating and 

contrasting themes within the data, and investigating the research impacts 

when applied (for this research, impacts for clinical practice) (Alhojailan, 2012, 

Tuckett, 2005). There are multiple approaches to thematical analysis and it is 

advocated that the approach to be used should be selected based on the 

suitability to answer to the research question (Braun and Clarke, 2006). For 

this literature review, a reflexive thematic analysis approach is used.  

Reflexive thematic analysis is the process of identifying and analysing 

recursive themes within the data from the perspective of the researcher (Braun 

and Clarke, 2019, Campbell et al., 2021). For this research, the reference 

management software, EndNote, was used to store, organise, and record 

notes on the included literature. To record and analyse themes within the 

literature (as explained later in this section) Microsoft Excel was used. The 

rationale for using software manually, rather than automated software such as 

NVivo, was to provide consistency with the software and analytical approaches 

used in this research (see 6.4.3). Each paper was coded using the citation to 

enable accurate cross-referencing during the reflexive thematic analysis. It is 

important to note, however, that reflexive thematic analysis has limitations that 

require critical appraisal. 

A limitation of reflexive thematic analysis is the risk of selection bias being 

introduced by the researcher. In this literature review selection bias is mitigated 

by the robust, systematic approach to the traditional literature review method. 

Furthermore, the search strategy, results, and findings are explicitly outlined 

for transparency and to enable critical appraisal. Thus, the reflexive thematic 

analysis approach for this literature review is based on the original Braun and 

Clarke (2006) thematic analysis method, and the updated method (updated to 
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provide clarity) by Braun and Clarke (2019). The reflexive thematic analysis 

approach method is outlined in Table 3. 

Table 3 Reflexive thematic analysis approach method 

Stage Action 

1 Familiarisation Immersion into the data (the included literature) 

2 Identification Systematically document the themes identified within 

the data 

3 Reviewing Assess the accuracy of identification and cross-check 

all themes for duplication 

4 Mapping Map the themes to identify correlations or 

contradictions 

5 Refining Continue reflexive thematic analysis to combine or 

separate themes for clarification  

6 Report Critically appraise the themes and findings of the 

thematic analysis 

 

Braun and Clarke (2006) advocate themes are the combination of codes. In a 

later publication the original wording of the method is changed from ‘theme 

searching’ to ‘theme generating‘ to emphasise that themes are created rather 

than discovered (Braun and Clarke, 2019). However, for this literature review, 

themes are recognised as individual concepts within the data. The rationales 

for this deviation from Brauna and Clarke (2006, 2019) are, firstly, this 

approach begins thematic analysis at an earlier stage. The impact of this is the 

resultant findings are based on analysis of individual components of the data, 

rather than the combination of data before analysis which risks the exclusion 

of data that may contribute to answering the research question. The second 

rationale is it removes a point in the process that cognitive and confirmation 

biases may be introduced – that is, the reaffirmation of beliefs or evidence 

based on subjectivity. The decision to combine data to form a theme may 

perniciously alter the original meaning of the data, whereas acknowledging 

salient data as themes removes the potential for cognitive and confirmation 
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biases to be introduced at this point in the analysis – step two in the original 

method by Braun and Clarke, (2006, 2019). A final rationale for selecting a 

reflexive thematic analysis approach is this method unlocks the tools required 

to engage with the data and rigorously analyse it to produce enriched, 

evidence-based findings (Braun and Clarke, 2021). 

3.3 Findings  

In this section, the findings of the literature review are presented. Figure 1 is a 

PRISMA flow diagram3 which is used to present the results of the literature 

search strategy. PRISMA flow diagrams are typically used to illustrate the 

results of a systematic review (Page et al., 2021). This literature review is not 

a systematic review; however, it uses a systematic approach to achieve the 

objective of being rigorous and comprehensive in the pursuit and analysis of 

peer-reviewed literature about PFC in remote environments. Presenting the 

results of the literature search strategy demonstrates the academic rigour that 

this literature review has been conducted with. The automated and manual 

removal of duplicate and ineligible articles was managed using EndNote X9 

software (The EndNote Team, 2013). The analysis of included literature was 

managed using Microsoft Excel (Microsoft Corporation, 2021). During the 

analysis, a quality assessment of the included literature was conducted to 

strengthen the academic rigour of the literature review and reliability of the 

findings.   

 

  

 
3 The original colouring of a PRISMA flow diagram has been removed to increase accessibility 
and clarity of the diagram.  
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Figure 1 PRISMA Flow diagram: literature review 
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3.3.1 Quality assessment 

All included literature in this review was subject to a quality assessment. To 

assess the literature quality, a critical appraisal tool was used. The tool used 

to assess the quality was the Critical Appraisal Skills Programme (CASP) 

Qualitative Studies Checklist (Critical Appraisal Skills Programme, 2022). 

Similarly to PRISMA flow diagrams, CASP checklists are typically used to 

critically analyse research that uses quantitative methods. The rationale for 

using a CASP checklist for qualitative studies was the included literature had 

qualitative methods (namely, expert opinion or case reports); therefore, using 

a valid and reliable qualitative critical appraisal tool contributes to the academic 

rigour and systematic approach to this literature review.  

The CASP Qualitative Studies Checklist applies to all qualitative methods 

(Critical Appraisal Skills Programme, 2022). The first two questions are used 

to screen each article included in the literature review, which are followed by 

eight questions that deepen the quality assessment. In the CASP (2022) 

guidelines, it is advocated not to use a scoring system (that is, a score out of 

ten) but to critically appraise each article through narrative based on the 

subject of the question (Critical Appraisal Skills Programme, 2022). All 

included literature in this review (n = 108) were deemed as having acceptable 

quality of qualitative research. It is likely no included literature needed to be 

excluded due to lack of quality because an inclusion criterion was being a peer-

reviewed article; however, the quality assessment demonstrates the academic 

rigour of this literature review. The critical appraisal of the included literature is 

included in the thematic presentation of the literature review findings.  

3.3.2 Themes  

The findings of this literature review are presented in the themes that were 

identified using reflexive thematic analysis. Eight themes were identified 

following the completion of the reflexive thematic analysis approach that was 

used for this literature review (see 3.2.2). Each theme is critically analysed, 

following which a discussion of how the findings answer the research question 

and achieve the research aim is presented.  
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3.3.2.1 Beyond planning timelines 

Resent conflicts in the middle East catalysed a paradigm shift in military health 

systems that was needed to meet the health needs of service personnel 

traumatically injured in battle (Smith and Wainscot, 2021, Quinn et al., 2020). 

The injuries service personnel had been life-threatening and complex, caused 

most often by improvised explosive devices (IEDs) buried in the ground or 

rocket propelled grenades (RPGs) (Travers et al., 2019, Bricknell and Nadin, 

2017). As with all warfare, strategies needed to be in place to mitigate risks to 

health (Powell et al., 2016). Tactical combat casualty care (TCCC – a military 

trauma care model) was enhanced to increase the capability of prehospital 

care, including blood transfusions and trauma care in the field (previously 

completed in hospital), and aeromedical evacuation to a trauma or surgical 

centre (Fisher et al., 2015, Daniel et al., 2016). This model of prehospital care 

is known as the ‘golden-hour’ – to stabilise and evacuate a patient within one 

hour from the point of injury to a sufficiently resources health centre or hospital 

(Jamie et al., 2017, Keenan and Riesberg, 2017). The impact of this change 

of practice held down mortality and morbidity rates to significantly lower levels 

in comparison to previous conflicts and evidently saved many lives (DeSoucy 

et al., 2017).  

The golden-hour of prehospital care was extremely successful at mitigating the 

risk of morbidity and mortality, as such similar models were adopted and 

adapted for civilian trauma systems (Callaway, 2017). While the golden-hour 

model of trauma care has been proven to be vital in saving lives, it relies on 

infrastructure and capability of aeromedical evacuation (Scallan et al., 2020). 

The conflicts in the Middle East of the early 21st century saw exceptionally 

advanced field hospitals built, such as Camp Bastion, and a fleet of Chinook 

helicopter that flew huge amounts of trauma care equipment (including highly 

trained personnel) to the field to aeromedically evacuate injured personnel to 

the field hospitals. Camp Bastion was closed in October 2014 and, as a result, 

the infrastructure that the golden-hour model of trauma care relied on was not 

available (Bricknell and Nadin, 2017). This situation highlighted the need for 

another transition of military health system that could meet patient’s health 
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needs with limited resources and delayed evacuation beyond the golden-hour 

(Smith and Withnall, 2018).  

It is well documented that future warfare (although, some argue it is current 

warfare) requires smaller military units being deployed to remote environments 

who will be required to operate self-sufficiently and autonomously (Russell et 

al., 2020). Thus, if a personnel are injured, health care providers will need to 

meet the patients’ health needs by optimising the resources available to 

sustain life and promote health until evacuation is possible (Jamie et al., 2017). 

It is important to note that in some contexts, the length of delay until evacuation 

or aeromedical evacuation is possible ranges from hours to weeks (Kirkpatrick 

et al., 2017). Thus, there is an evident recognition in the literature that the 

development of clinical practice, policy, and training in PFC is required to 

mitigate risks to health in remote environments beyond planning timelines 

(Bricknell and Nadin, 2017). 

It is noted that without PFC – capability of meeting health needs in remote 

environments with minimal resources, limited access to health systems, and 

delayed evacuation – the risk of patient morbidity and mortality will increase 

(Keenan and Riesberg, 2017). Thus, PFC may improve the health outcomes 

of patients and reduce risks to their health (Smith et al., 2021). Things brings 

into question how the contextual influences of health change while in a remote 

environment for longer periods can caused additional delays (Daniel et al., 

2016). Changeable weather, helicopter availability, or poor communication 

chains may cause evacuation to be delayed further (Smith, 2017). 

Circumstances such as this force military units deployed to remote 

environments to conduct advanced care prehospitally, which may even include 

dialysis (manual filtration of the blood) after acute kidney injury (traumatic 

injury to the kidneys) (Sever et al., 2020). This will result in an adaption of the 

medical resources that are required for deployment to remote environments 

and it is recognised that denying patients to the same standards of evidence-

based care is not an option (Mallinson, 2017). Thus, further analysis of pre-

deployment training and preparation for PFC is required (Bridges, 2018). It is 

noted that although military health systems have substantial experience of 
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PFC, the future characteristics of deployment raise significant challenges – 

military health systems are required to become more expeditionary, dynamic, 

and adaptive to the environment they are in beyond the typically planning 

timelines current health systems are modelled on in order to meet all patients’ 

health needs (Smith and Withnall, 2018). 

3.3.2.2 Holistic health and interdisciplinary practice 

The ability to provide PFC, that is care beyond the planning timelines, is 

advocated as being able to provide all the health needs of patients. In other 

words, providing holistic care – the combinations of clinical intervention and 

therapy to meet physical, psychosocial, and all other interpretations of health. 

It is advocated that planning for health care provision in remote environments 

should involve PFC capabilities, conducted by the leadership team (Callaway, 

2017). This includes the ability to provide holistic health care, which ultimately 

mitigate risks to health as well as having the capability to respond to acute 

medical situations. However, it is acknowledged that holistic health needs will 

be influenced by the environment (weather, geopolitical, or anthropogenic 

influences) and resources available. This includes from trauma care and PFC 

of patients with minor injury or illness (Chalela and Britell, 2019).  

A current model of health systems in remote environments, particularly for 

trauma care, is the having the ability of rapid aeromedical evacuation to a well-

resourced care setting. In this model of health system, stabilising the patient 

in the field is a priority knowing that they will have continuity of care away from 

the field. It is, however, noted that this model of health systems cannot be 

relied upon for all circumstances, therefore, capability of PFC must be included 

(Convertino et al., 2017). Two challenges to this capability is have finite 

resources available and PFC providers who are trained to provide holistic 

health care (Daniel et al., 2016). In other words, an urban model of health 

systems relies on the patient being transferred to members of a MDT; however, 

in remote environments this is not an option so PFC providers must have 

interdisciplinary practice. This is not something typically taught (Callaway, 

2017). 
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Reflecting on and critiquing previous experiences of providing PFC are 

methods to identify lessons learned of PFC. While this is not teaching, this 

approach to learning from experience was completed by the UK Defence 

Medical Services after OPERATION TELIC (Iraq) and OPERATION HERRICK 

(Afghanistan) (Bricknell and Nadin, 2017). It enabled the Defence Medical 

Services to develop clinical policy that improved their ability to provide 

continuity of holistic care beyond planning times; that is, PFC. Training on 

decision-making and resource optimisation were identified as key subjects; 

however, it is highlighted by Bricknell and Nadin (2017) that more research in 

this area is needed.  

In military medicine, it is seen as significantly important to be able to provide 

PFC due to the likelihood of delayed evacuation caused by conflict (Bridges, 

2018). This applies from the moment of injury until evacuation to a care setting 

with substantial resources, enough to meet the holistic health needs of the 

patient. Furthermore, the use of technology informs clinical decision-making, 

which contributes to enabling person-centred care (Bui et al., 2021, Mesar et 

al., 2018). For example, mobile ultrasound can be used for diagnosing 

reversable causes of cardiac arrest – tension pneumothorax (collapsed lung), 

hypoxemia (low oxygen in the blood), hypovolaemia (low levels of blood), 

cardiac tamponade (compression of the heart from fluid in the membrane 

surrounding the heart) and pulmonary thromboembolism (a blocked blood 

vessel to the lungs) (Budimski, 2018). Evidence-based clinical decision-

making is significantly important considering the influences of the remote 

environment patients are in, potentially for significantly long periods of time.  

3.3.2.3 Remote environment 

The application of PFC takes place prehospitally in a remote or rural 

environment. Prehospital care includes care provided in an urban community; 

however, PFC is different due to the minimal amount of available resources, 

limited access to health care services, and delayed evacuation. These three 

challenges are threads that tie all remote environments together within the 

context of PFC. It is important to note that the difference between all remote 
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environments are vast. In this section, the findings from the literature about the 

remote environment that PFC takes place in are presented.  

As previously noted, the majority of literature about PFC focuses on military 

health systems. Telemedicine is identified as key technology that can extend 

the reach of health systems; in other words, virtually bringing clinical experts 

from a hospital setting to the remote environment (Nettesheim et al., 2018). 

This is important for long-duration and long-distance deployment where land, 

sea, and air evacuations are likely to be delayed, thus the focus of clinical 

practice needs to be readjusted to protecting and promoting health regardless 

of the environment (Rasmussen et al., 2015, Smith and Withnall, 2018). 

In the military context, special forces (SF) operations frequently require 

capability of PFC. Small units are covertly deployed into austere environments 

(conflict zones or enemy territory) which can be geographically remote or 

remote because SF cannot use local health services to ensure their identities 

and location are protected. Thus, SF operations are required to be light-touch 

(unnoticeable) and, therefore, they have limited resources available to avoid 

attracting attention, and personnel are required to be highly mobile to avoid 

being identified, captured, or injured (Daniel et al., 2016). In effect, due to the 

requires of SF units, they operate in a remote environment regardless of the 

infrastructure they can reach. Other military forces may also be required to be 

deployed in small numbers and, therefore, can experience similar 

circumstances.  

Once example of an environments military forces can be deployed to is a Naval 

ship. Naval vessels often have designated hospital facilities; however, space 

is confined so resources are also limited and access to more substantial 

resources or evacuation may be delayed due to poor weather or conflict 

(Whybourn et al., 2019). In this circumstance, although there are more people 

deployed on military operations, the influences of remoteness are resolute. 

However, the geographical location of deployment also influences the 

remoteness or ruralness. One study examined 54 cases of PFC and analysed 

the location each episode of care took pace in (DeSoucy et al., 2017). 52 cases 

(96%) were described as taking place in a remote environment, identified as 
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mountainous, desert, maritime, or jungle. This study quantifies the number of 

PFC cases in remote environments; however, this sample size is small in 

comparison to the total number of PFC cases that take place. There is no 

database of PFC cases, therefore, the total number is unknown; however, it is 

evident that there are a significantly high number when considering acute and 

minor care in remote environments (military or civilian).  

Another perspective that is considered is the effect of international military 

alliances. What is described as hybrid conflict refers to the shift away from 

large single military deployment towards multiple militaries working together 

for a common cause. As a result, smaller numbers of military personnel are 

deployed across larger geographical areas. While this mitigates the risk of a 

high-density of casualties in one area, it spreads resources more thinly and 

increases the risk of not having sufficient capability to provide health care when 

required (Jamie et al., 2017). Military health systems operating in remote 

environments are often in different circumstances in comparison to civilian 

health systems; however, the relative risks to health are similar (Smith, 2017).  

Although much of the PFC literature focuses on military health systems, it is 

acknowledges that civilians also require PFC capability in remote 

environments because many of the risks are the same –  minimal resources, 

limited access to health services, and delayed evacuations (Callaway, 2017). 

Even the risk of being in an austere environment can be relevant to civilians – 

recent conflicts in Ukraine shows more than 14 million people have been 

displaced from a conflict zone and many humanitarian NGOs have personnel 

deployed to the front line, despite being civilians. Civilian operations in remote 

environments are often for expeditions – trips to remote environments for 

adventurous sport or scientific research, for example. One publication 

quantified remoteness by the amount of time it would take to evacuate 

someone to a care setting with sufficient resources available to meet their 

health needs (Mellor et al., 2015). (Mellor et al. published an update of this 

article in 2020; however, it was published online via The Royal College of 

Surgeons of Edinburgh website and, therefore, it was not captured as a peer-

reviewed article.) The time parameters are less than 4 hours, 5-11 hours, 
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greater than 12 hours – the longer duration equates to the more remote a 

location and, therefore, the high risks to health. Mellor et al. (2015) add that 

there are other influences of risks to health, namely the physical location, the 

activities taking place there, and the demographics of the group. The last 

feature listed here is unique to civilian PFC in that greater diversity of people 

travel to or pass through a remote environment in comparison to military 

service personnel. Service personnel will be trained the very similar physical 

and psychological standards, whereas civilian groups on an expedition have 

huge variance in their experience levels and health on arrival. According to 

Mellor et al. (2015), this potentially increases the levels of risk to health.  

Mellor et al. (2015) explores the risk of illness and injury in remote 

environments. They conclude that often severe traumatic injury has very poor 

morbidity and mortality in remote environments due to circumstantial increases 

in the risks to health and the complexity of expeditions to these locations. 

Examples of influences include –  

• Injury or illness occurs away from PFC provider 

• The patient is travelling alone and is not able to identify their location or call 

for help 

• A delayed response due to poor weather or communication errors 

It is important to note that Mellor et al. (2015) does not licence standards of 

evidence-based, person-centred care to drop; however, they do highlight that 

the number of non-survivable cases of traumatic injury or illness in a remote 

environment are small. The majority of health needs during an expedition to 

remote environments are the prolonged care of minor injury or illness that can 

be provided by a suitably trained and experienced PFC provider. Mellor et al. 

(2015) continues that care begins before being in the environment, that is the 

health and safety screening of expedition participants to identify long-term 

health needs that require monitoring or care during the expedition. 

Furthermore, having a rigorous leadership process in place and ensuring those 

who need to know about the ongoing care during the expedition is fundamental 

to ensuring continuity of care during the expedition. Education about risks to 

health during the expedition while in a remote environment also mitigates risks 
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by raising awareness and if new information about long-term care needs 

surfaces, a new risk assessment should be conducted in the field. Sharing the 

findings of risk assessments with expedition participants is important to enable 

informed decision-making about if participants would like to take part in the 

expedition; thus, rigorous planning and processes should be explained to 

participants, so they know the risks to their health they are taking.   

3.3.2.4 Space  

Space is as another remote environment that humans have a presence in, and 

space exploration can be described as an extreme example of PFC utilisation 

(Schlotman et al., 2019). Many of the environmental challenges faced by PFC 

in outer space are in parallel with PFC in remote environments on Earth, 

namely limited accessibility to health services, minimal resources, and delayed 

evacuation. In other words, care beyond planning timelines (Schlotman et al., 

2019). Some challenges are unique to space, such as zero- or low-gravity, 

which could suggest PFC in space has no relevance for life on Earth; however, 

it should be emphasised that each remote environment (on- or off-world) is 

unique and often incomparable. In the aftermath of a volcanic eruption, toxic 

gases inhibit a breathable atmosphere and underwater diving expeditions 

provide a low-gravity simulations. Thus, although space may appear at first to 

be aliened to Earth, it is another remote environment people require PFC.  

In addition to the environmental risks to health in space, other risks to health 

include pre-deployment training for PFC providers in autonomous clinical 

decision-making (including astronauts who are not from a health care 

background) without real time support from experienced colleagues, which 

includes resource optimisation. The relevance here is closely related to people 

deployed to a remote environment (military, humanitarian, expedition) who 

require PFC – they require bespoke pre-deployment training in order to meet 

the health needs of colleagues, knowing that the health systems they are used 

to are not available. People who live in remote environments could be better 

equipment to meet these challenges due to their life experience of not having 

substantial health systems available to them. Schlotman et al. (2019) 

compares compensatory reserve measurement (CRM) utilisation in military 
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medicine with space exploration. CRM is the measurement of blood pressure, 

blood flow, and tissue oxygenation through via non-invasive wearable 

technology using machine learning. CRM data provides physiological and 

psychosocial health information; thus, it acknowledges the interrelation 

between physical and psychosocial health. CRM data, therefore, enables 

informed clinical decision-making and early intervention to be made, which 

mitigates minor injury or illness (physically and psychosocially) escalating into 

life-threatening conditions.  

To prepare for space flight and exploration, space agencies conduct analogue 

missions – simulated space missions that take place on Earth – which provide 

opportunities to train and test people, procedures, and equipment for space 

travel (Posselt et al., 2021). analogue mission simulate specific aspects of 

space that are identified in the mission design, for example confinement and 

isolation, low- or zero-gravity, or remoteness. analogues, therefore, provide an 

opportunity for PFC pre-deployment training (although, PFC may be referred 

to by other names), such as the use of remote monitoring technology as 

explained by Schlotman et al. (2019). It is important to note, however, that 

analogue which take place in remote environments simulate health risks in 

space and have risks to health in reality. Posselt et al. (2021) advocates 

separating the in-simulation and in-reality risks in the analogue mission design, 

then allocating resources to each and defining procedures to follow for in-

simulation and in-reality PFC and emergency response. 

Table 4 maps the space simulation and analogue environments with risks on 

earth (based on (Posselt et al., 2021)). Thus, analogue missions are a vehicle 

to develop disaster risk reduction strategy for space travel and contribute to 

disaster risk reduction in remote environments on Earth. In any environment, 

it is important to understand the risks to health in order to mitigate against 

them.  
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Table 4 Analogue mission risks to health 

Analogue 

environment 
Space simulation Risks to health4 

Altitude 

Remoteness, 

environmental 

conditions 

Altitude-related sicknesses 

Cold injury 

Heat injury 

Hypoxia (low oxygen level)  

Sleep disorder 

UV radiation exposure 

Arctic/Antarctic 

deserts  

Remoteness, 

environmental 

conditions 

Circadian rhythm disturbance and seasonal disorders (sleep disorder) 

Cold injury  

Polar animals 

UV radiation exposure (summer) 

Desert (non-polar)  
Remoteness, 

aesthetics 

Cold injury (night) 

Dehydration 

Heat injury (day) 

UV radiation exposure (day) 

Venomous animals  

 
4 In addition to limited accessibility to health services, minimal resources, and delayed evacuation, which all analogue environments listed experience. 
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Subaqueous  Low- or zero-gravity 

Cold injury  

Decompression sickness  

Drowning 

Fire 

Hypercapnia (carbon dioxide accumulation) 

Hypoxia (low oxygen level)  

Marine animals  

Subterranean (cave 

systems) 

Remoteness, 

environmental 

conditions 

Cold injury 

Flash flooding 

Infectious diseases if pathogens present with necessary vectors (bats/vermin) 

Rock fall  

Toxins (mould/fungus) 

Volcanic 

Remoteness, 

environmental 

conditions 

Volcanic activity including earthquakes, venting of toxic gases, airborne particulates, 

heat, lava flows, volcanic bombs, and other ejecta 
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3.3.2.5 Risks to health 

People in remote environments have increased risks to their health due, in 

part, to socioeconomic inequalities – minimal resources, limited access to 

health services, and delayed evacuations. Societal vulnerabilities to hazards 

such as poor or extreme weather, conflict, and displacement compound these 

risks to health. In this section, the risks to health of people in remote 

environments identified in the literature review are presented. 

Traumatic events that cause acute medical injuries are frequently referred to 

as risks to health; namely, blood loss and kidney damage (Hoareau, 2017, 

Morgan et al., 2019). Traumatic events are likely caused by the activities taking 

place during time spent in a remote environment – conflict dominates the 

literature; however, civilian expeditions can also be high-risk of traumatic 

injury, depending on the activities taking place (Mellor et al., 2015). When such 

injuries occur, PFC is required until evacuation is possible (which ranges from 

hours to weeks). The logistics of getting to a remote or rural environment, 

however, limit the number of medical and health resources available to meet 

traumatic injury health needs. Blood loss requires blood transfusions; however, 

transporting blood products is exceptionally difficult due to the requirement of 

keeping them at a consistent temperature until the point of use (Bonanno et 

al., 2018). For acute kidney injury, dialysis may be required yet this treatment 

requires large, heavy, and expensive equipment (Napolitano, 2021). Thus, 

limited resources are risks to health in remote environments.  

Rapid aeromedical evacuation to settings with advanced capabilities was 

possible during recent conflicts in the Middle East, and military health systems 

were recognised as excellent; however, geopolitical, socioeconomic, and 

operational influences have evolved military health systems into smaller, more 

agile forces (Bricknell and Nadin, 2017). Thus, providing PFC in war and 

conflict zones is a risk to service personnel and the PFC providers (Chalela 

and Britell, 2019, Pamplin et al., 2019). This risk was present during historical 

conflicts; however, smaller units could be more exposed without the protection 

of large military infrastructure seen during OP HERRICK in Afghanistan 

(Gumbley et al., 2013).  
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A risk to health that was identified during the recent conflicts in the Middle East 

was a team not being able to develop (Dickinson et al., 2016). Teamwork is 

essential in health care, even in remote environments where there may be one 

designated PFC provider. If there is an emergency, team members may be 

involved in resource management, identifying evacuation routes, securing 

shelter, organising the next meal. Of course, people can be in a remote 

environment independently, in which case self-care is essential. In both 

circumstances, care of the caregiver is equally as important as providing PFC 

to people with injuries and illnesses – without self-care, health will deteriorate. 

Pre-deployment training is highlighted here as a tool to support the 

development of teamworking before deploying to a remote environment and to 

practice PFC (Royal and Smith, 2020).  

PFC providers are usually practitioners with experience of providing health 

care with access to supervision and consultation if they require it (Gumbley et 

al., 2013). In remote environments, telemedicine may enable this; however, 

technology is temporary and there is a risk it will fail. It is emphasised that 

during pre-deployment training, familiarity of clinical guidance and policy is 

paramount due to the risk that telemedicine may not be available (Ieronimakis 

et al., 2021). Due to the demands of being in a remote or rural environment, 

human error and equipment failure adds to the risks to health (Martin et al., 

2021, White and Smith, 2020). A gap in the literature is acknowledging the lack 

of evidence-base to inform PFC, despite western medicine advocating an 

evidence-based approach to all care.  

The environment itself causes risks to health, namely climatic injuries from the 

heat or cold, the animals and insects that live there, or exposure to plant life 

that people are allergic to (Hawkins and Simon, 2021). These risks also apply 

to urban environments; however, the availability of resources and capability of 

evacuation underlines the need to recognise these risks are a greater threat to 

life in remote environments. For PFC providers, dynamic risk assessments and 

management are frequently needed (Hawkins and Simon, 2021). The 

resources needed to manage these risks are limited; however, an ethical and 

moral question is raised if people in the remote environment require medical 
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attention unexpectedly (Smith and Wainscot, 2021). Thus, resource 

management is key for PFC.  

3.3.2.6 Military and civilian PFC 

The literature focusing on PFC within military health systems is substantial. 

The contexts PFC is explored are conflict zones and warfare. It is unsurprising 

that the majority of health needs that are highlighted are traumatic injuries as 

a result of explosives or weaponry (Travers et al., 2019). Due to the change in 

military operations from large-scale deployment and camp establishment to 

smaller, agile unit deployment, PFC has become an important focus of 

research and development for military health systems (Smith et al., 2021, 

Smith and Withnall, 2018). It is important to note that despite a movement 

away from the ‘golden-hour’ model of trauma care, this approach to care still 

has a place when resources and infrastructure enable it (Dobson and Letson, 

2020, Mesar et al., 2018). Providing the same standard of care in a remote 

environment with minimal resources, limited access to health services, and 

delayed evacuation are exceptional challenges that require rigorous 

systematic enquiry (Hooper et al., 2014, Lechner et al., 2018, Travers et al., 

2019).  

The focus of trauma care within the literature about the capability of military 

health systems to provide PFC is unsurprising; however, it is evident that 

trauma care is a physiological need. Experiencing a traumatic event is both 

physically and psychologically traumatic but prolonged mental health care is a 

subject missing from the literature. There is no evidence to suggest that mental 

health care does not feature in the ‘golden-hour’ of trauma care; however, it 

seems unlikely that rigorous mental health care could be provided within an 

hour from the point of injury to delivery to a care setting – life-threatening 

injuries are rightly the priority at this point (namely, blood loss, shock, and 

infection) (Daniel et al., 2016, Dickinson et al., 2016). Mental health care within 

PFC is, however, more reasonable due to the amount of time that is available 

before evacuation or recovery. Evidence does suggest that early intervention 

for mental health care does mitigate the risks of further psychological trauma; 

however, this is usually completed by a mental health practitioner. A PFC 
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provider, therefore, needs training in how to provide evidence-based mental 

health care.  

Many of the physical and psychosocial health needs of service personnel are 

experienced by civilians in remote environments. It is important to note that 

civilians can be in conflict or war zones too, either permanently living there, 

temporarily working there as part of humanitarian relief, or being caught there 

unexpectedly. As a result, traumatic injuries are also frequently experienced 

that are treated within military or local health systems. The supply chain to 

local hospitals may become disrupted, therefore, what was previously a well-

supplied hospital, can end up with minimal resources, limited access to other 

care settings, and delayed evacuations of those who need it – in other words, 

PFC within the urban environment (Quinn et al., 2020). As a result of war, 

many civilians become displaced and leaves their homes, often the country, to 

seek safety and the care they need. During this journey, the same challenges 

of minimal resources, limited access to health services, and delayed 

evacuation are experienced. Once they reach their destination, the resources 

of local health systems are in high demand, therefore, sustainable 

management of resources is required to continue meeting the needs of local 

communities and refugees.  

Civilian PFC also includes people who travel through remote environments. 

Expeditions to remote environments are referred to in the literature. Similarly 

to military PFC, the capability of providing trauma care for extended periods 

with minimal resources, limited health service access, and delayed evacuation 

is frequently referred to. This suggests that shared learning between military 

and civilian health systems is necessary practice, which is also acknowledged 

in the literature (Bricknell and Nadin, 2017, Charnell and Rainey, 2019). What 

is missing in the literature is the variance in the number of resources available 

to civilians travelling through remote environments. Many expeditions, 

including on land, sea, and air, cannot take the same volume of resources as 

compared to military forces due to logistics and expense. Minimal resources 

are, therefore, taken during expeditions to save weight and finance. Minimal 

resources refer to taking what is required to meet common health needs while 
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in a remote or rural environment; however, PFC providers and expedition 

leaders need to make careful decisions about what to take and, moreover, 

what to leave behind knowing that resupply may be delayed or impossible. 

Technology is a tool that can extend the reach of health services by providing 

access to consultation; however, availability of such resources varies hugely 

(Bui et al., 2021).  

3.3.2.7 Technology 

The utilisation of technology in remote environments is investigated within the 

literature. Telecommunications (also referred to as telemedicine, 

teleconsultation, etc.) is described as a tool to provide clinical supervision from 

experts anywhere in the world to those in a remote environment who require 

it. The traumatic events experienced by military and civilian persons is an 

example of when senior clinical supervision may be required, which is 

considered normal practice in urban environments (Vasios et al., 2017). In 

addition, other injuries or illness may require clinical supervision, for example, 

infections from insect bites in the tropics (Murray, 2017).  There are significant 

numbers of insects and resultant infections, therefore, having an expert in 

tropical medicine or dermatology can help the PFC to make informed decisions 

in the field. It is important to note that PFC providers cannot be experts in every 

health discipline (nor are they expected to be in their usual working 

environment); however, they are expected to provide evidence-based, person-

centred care. Telecommunication, however, can provide virtual access to 

health services where there are experts in other health disciplines; thus, 

without telecommunication, access would be severely limited and risks to 

health are increased (Murray, 2017).  

Telecommunication is enabled by space technology via satellites. It can be 

argued, therefore, that space technology has an indirect role within PFC. 

Telecommunication provides video conferencing; however, satellite phones, 

and emails are also tools of communication that can be used to aid clinical 

decision-making during PFC. Information governance and the same standards 

of data protection are exceptionally important to maintaining patient 

confidentiality, therefore, data protection plans should be in place when in 
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remote environments. While satellite technology provides global 

telecommunications, there are risks it will fail. The topography of the remote 

environment may prevent a signal, extremes in temperature may damage 

batteries and equipment, and solar storms are a hazard that could wipe out 

electrical capability of all devices. Reliance on telecommunications is, 

therefore, a vulnerability to disaster. To increase the resilience of remote 

health systems, including during an expedition, the capability of providing PFC 

should be planned for with and without the aid of telecommunications to 

mitigate the risk of disaster (Powell et al., 2016, Van Gent et al., 2018, Vasios 

et al., 2017).  

PFC is often required during the response to a large disaster, such as conflict 

or disasters caused be vulnerability to natural hazards (for example, flooding) 

(Murray, 2017, Quinn et al., 2020, Sever et al., 2020). The same challenges 

arise during such events – minimal resources, limited access to health 

services, and delayed evacuations. Drone technology is explored in the 

literature as a potential tool to provide a lifeline in the aftermath of a disaster 

(Mesar et al., 2018, Mora, 2020). The impact drones could have on patients 

with health in needs in remote environments have been investigated in the 

transportation of resources, such as blood products (Mora, 2020). Drones, 

therefore, have the potential to resupply resources, which may mitigate risks 

to health; however, drones have a limited carrying capacity (at present) and 

can only fly in calm weather conditions (which are short-lived in remote 

environments). Furthermore, the current expense of drones limits this service 

to the wealthy; however, as this emerging technology develops, it is expected 

to become more affordable. Drone technology is not limited to resupply of 

resources. In the correct weather conditions, drones extend the reach of 

search and rescue services. The complexity of remote environments physical 

geography complicates search and rescue, such as in mountain regions. 

Drones equipped with cameras enable rapid aerial surveying of landscapes, 

which may help to locate people who are ill or injured. Rescue teams can more 

efficiently target their resources to a specific location, rather than spreading 

out to locate someone who is lost, then regroup before reaching the lost party. 
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The use of drone technology in remote health systems is innovative, therefore, 

to enable effect use requires training (Mesar et al., 2018). 

3.3.2.8 Pre-deployment training 

For planned deployment to remote environments, pre-deployment training is 

necessary to equip personnel with the knowledge, competencies, and 

approaches to undertake the planned activities. There are differences between 

military and civilian activities in remote environments, although there are 

similarities as previously discussed. Activities that require pre-deployment 

training include conflict, war, and humanitarian response (Bricknell and Nadin, 

2017, Charnell and Rainey, 2019, Christensen, 2018). Military and civilian 

personnel are deployed at short notice for these activities; however, their pre-

deployment training is ongoing in anticipation of these activities. Due to the 

demands of these activities in remote environments, pre-deployment training 

for health provision is similarly required.  

The requirement for PFC pre-deployment training that will take place in remote 

environments is highlighted in the literature. Clinical simulation is highlighted 

as a tool for PFC pre-deployment training. Clinical simulation involves training 

in a formal learning environment (for example, a classroom or training exercise 

area) that has representative elements of the environment or context that is 

being simulated. For remote environment simulation, a health care scenario 

may be designed for health care providers to practise PFC. To increase the 

fidelity (realism of simulation), aspects of a remote environment will be 

represented – for example, resources for the exercise may be kept to a 

minimum, the ability to use telecommunication will be limited, and participants 

will be informed evacuation is delayed. Thus, clinical simulation provides an 

opportunity for PFC providers to develop strategies, test equipment, or 

consolidate team working before deploying to a remote environment. Engaging 

in pre-deployment training, therefore, can mitigate risks to health in remote 

environments because errors can be corrected within the safety of a learning 

environment. Errors may include equipment faults, human error, or flaws in 

policy. The higher the clinical simulation fidelity (that is, the more realistic the 

simulation), the more applicable the pre-deployment training will be when 
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utilised in a remote environment (Andersen et al., 2017, Charnell and Rainey, 

2019, Christensen, 2018).  

A question the literature does not address is why PFC pre-deployment training 

is required for health care providers. In Western health systems, health care 

providers usually practice within a team of other health professionals – a MDT. 

The patient will be cared for by a member of the MDT who has the expertise 

to meet their health needs at a given time. The patient is described has having 

a journey from the point of illness or injury to good health (good health is 

relative to individual patients, which may not be their original state of health 

before the illness or injury). In remote environments, there is a limited number 

of the MDT at best; more likely there is one PFC provider. Thus, to meet the 

same standard of care in remote environments, health care providers need to 

be able to provide multidisciplinary care (within their scope of practice – a 

nurse cannot prescribe medications, unless they have completed a 

prescriber’s course and successfully completed a competency assessment). 

In other words, PFC needs to meet all holistic care needs and, therefore, the 

PFC provider is an interdisciplinary practitioner. Interdisciplinary health care 

practice is atypical for the majority of health care providers, except in remote 

environments. This underlines the need for pre-deployment training in 

interdisciplinary health care practice to equip PFC providers with the 

knowledge, competencies, and approaches to meet all holistic care needs. 

This requirement is missing in the literature and is, therefore, a well-defined 

research gap.  

3.3.3 Research gaps 

It is evident that PFC in remote environments already takes place in clinical 

practice due to anecdotal evidence in the literature; however, there are defined 

research gaps that require further systematic investigation. The PFC research 

gaps have been compiled and are presented in this section.  

The current prehospital trauma care system is based on the ‘golden-hour’ – 

the capability to aeromedically evacuate a patient from the field to a surgical 

or trauma centre (dependent on their medical needs) within 1-hour after the 
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point of injury (Keenan and Riesberg, 2017). In many remote environments, 

the ‘golden-hour’ model cannot be relied upon due to the unpredictability of the 

conditions and context (Hawkins and Simon, 2021, Smith and Withnall, 2018). 

Some influencing factors include bad or extreme weather changes, geopolitical 

instability, or conflict. Thus, within the PFC context, it is advocated that the 

PFC model requires further research to inform pre-deployment training, clinical 

guidance, and clinical decision-making in remote environments (Jamie et al., 

2017). It is also noted that care of non-physical illness and injury (psychosocial 

health needs) is absence from the literature, despite people having these 

health needs in remote environments (Mellor et al., 2015, Meyer and Wynn, 

2018).  

The use of technology in remote environments has been examined. For 

example, basic technology, such as the innovation of lightweight and portable 

oxygen apparatus, has been a topic of research to enable more resources to 

be transported to and in remote environments (Bialas et al., 2019). However, 

considering the rapid development (and reliance) on technology, the use of 

such innovations and the data they produce is a well-defined research gap. 

For example, telemedicine (also known as teleconsultation, ehealth, etc.) is a 

tool that can be used to virtually transport experience clinicians to a remote 

environment who can provide supervision, guidance, and consultation to PFC 

providers is an under researched topic (Nettesheim et al., 2018). The use of 

telemedicine is well documented; however, it is advocated that more research 

is needed to examine use during PFC in remote environments (Wells et al., 

2018). It is insignificantly important to note that technology should not replace 

PFC – technology fails and reliance on this capability is a vulnerability that 

increases the risk of disaster. Drone technology is another example of 

innovations for remote environments; namely, to resupply resources, however, 

research in this area is still in the infancy stages, thus is it currently unclear 

how drone technology could mitigate risks to health (Mora, 2020).  

It is clear the vast majority of PFC research that has been completed is 

primarily for and within military health systems. The approach to this research 

has been to combine published evidence (which is focused on practice 
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accounts from experienced practitioners) with subject matter experts in PFC 

to develop clinical policy (Smith, 2017).  This body of literature has been 

described as informing the practice of ‘Role 1’ health care providers – that is, 

primary health care practitioners (those who practice prehospitally) – which 

includes those in a remote or rural environment. ‘Role 1’ applies to military 

health systems and, therefore, limits the generalisability of this research to 

other military health systems around the world (who use a universal ‘military 

language’). Military PFC research has focused on developing evidence-based 

‘algorithms’ for clinical practice (Smith et al., 2021). An algorithmic prescription 

of clinical practice is commonplace in military and civilian health systems to 

optimise clinical decision-making in well-defined circumstances (for example, 

sepsis – extreme blood poisoning as a result of infection) (Smith et al., 2021). 

This research is useful to inform pre-deployment training, clinical practice, and 

guidance in specific circumstances; however, predetermining all risks to health 

in a remote environment is exceptionally difficult due to the rapidly changing 

influencing factors. This identifies the research gap of a theory to PFC in 

remote environments. 

A theory to PFC in remote environments is an area of research that has not 

been examined. Literature that is available does make valuable contributions 

PFC practice, policy, and pre-deployment training; however, without a 

theoretical foundation, there is no evidence-based framework to inform these 

areas and the future research of PFC in remote environments. As a result, 

clinical practice, policy, pre-deployment training, and research is developed 

heuristically by gathering evidence as it is identified. While this approach to 

science works to generate new knowledge, an important ethical consideration 

is PFC effects people’s health and wellbeing. In western medicine, a modern 

principle is clinical practice, guidance, and pre-deployment training should be 

based on evidence and not based on the traditional approach of trial and error. 

It can be noted, therefore, that a theory to PFC would make a valuable and 

original contribution to knowledge of PFC in remote environments. 

Furthermore, having a theory to PFC in remote environments would contribute 

to mitigating risks to health because the clinical practice, policy, and pre-

deployment training can be based on a substantial and rigorous piece of 
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research. By extension, this mitigates risks to health of people in remote 

environments. 

3.4 Discussion  

In the previous section, the findings of this literature review are presented. In 

this section, the findings are synthesised and critically appraised through 

narrative to define how this review informs the context of this research (Grant 

and Booth, 2009). The discussion has been organised into themes relevant to 

the research topic of PFC in remote environments to mitigate risks to health. 

This section also includes a declaration of the review limitations to define the 

limits of the review findings.   

Overall, there are definitions of PFC in the literature; however, there is no 

standardised definition. The most common definition refers to planning 

timelines, but this definition also contains ambiguity – planning timelines differ 

hugely depending on the activity taking place in a remote or rural environment. 

The lack of clarity about the definition of PFC suggests this topic is not fully 

understood and, therefore, requires substantial systematic investigation. The 

data that is available is empirical, reporting on episodes of PFC in remote 

environments. There is anecdotal evidence that suggests PFC mitigates risks 

to health; however, the data that is available is limited when compared with the 

volume of high-risk activities in remote environments. It is clear that living in, 

travelling through, or being displaced to a remote environment has increased 

risks to health but how PFC mitigates these risks requires further systematic 

inquiry.  

3.4.1 Remoteness 

The environments that PFC take place in, based on the literature, are 

described as remote by the length of journey duration to or from a location. 

This measure of remoteness is adaptable enough to account of the 

circumstances that cause delayed evacuation when the distance is relatively 

short. For example, conflict or extreme weather may prevent aeromedical 

evacuation and, in both examples, the length of time it would take to evacuate 
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a patient would be extended. Disasters caused by vulnerability to natural 

hazards, such as flooding, may also experience delayed evacuation and the 

journey time measure of remoteness fits with this context. However, it is 

important to note that remoteness brings to the surface other risks to health in 

addition to delayed evacuation – minimal resources and limited access to 

health services. The physical geography of remote environments – in the air 

(including space), on the land, and at sea – limits the logistics of resource 

management and access to health services. Thus, to understand remoteness, 

all aspects of what constitutes remote needs to be considered for PFC to 

mitigate risks to health. The literature refers to remoteness multiple times; 

however, ruralness is discussed less frequently. Rural health systems may 

have basic health service facilities and more resources; however, rural health 

systems are charged with providing care for larger amounts of people who are 

widely dispersed. Thus, resources can quickly become used up and resupply 

may not be an option, therefore, the risks to health in remote environments 

equate to rural environments too. More research is needed in this area.  

3.4.2 Holistic health  

Physical and physiological health in remote environments are thoroughly 

investigated in the literature (although more research is needed), particularly 

the challenges of trauma care. Psychosocial and mental health care is 

significantly important and effects physical and physiological health, yet 

literature focusing on psychosocial and mental health care is limited. For 

example, how remoteness effects mental health is an important consideration. 

For people deployed to a remote or rural environment, sociological 

relationships are starkly different in comparison to urban environments; 

namely, people are in close proximity for long durations regardless of if they 

have healthy relationships or not. If deployed to a remote environment for work, 

there the option for personal space may be limited, which may affect mental 

health. Furthermore, limited connection with family and friends may add to the 

strain of being remote so homesickness may start to affect functionality, which 

is missing from the literature. Minor injury and illness, such as homesickness 

or wound care, in remote environments is referred to in the literature; however, 
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there are no studies that focus on how PFC of minor illness and injury can 

mitigate the risk of these conditions escalating into an acute emergency. 

Furthermore, the promotion of health in remote environments is not referred to 

in the literature at all, despite the potential for maintaining and promoting good 

health mitigating risks of injury and illness.  

3.4.3 Pre-deployment training 

It is clear that managing risks to health by providing PFC in remote 

environments is complex and atypical practice for health care providers. Pre-

deployment training is, therefore, vital in preparing PFC providers to meet 

these challenges. A significant clinical challenge in the requirement to provide 

interdisciplinary PFC, potentially without the support of specialised from the 

MDT. Interdisciplinary practice is essential to meeting all the holistic care 

needs that patients have in remote environments, including drawing on the 

discipline of public health to promote and protect good health. Thus, 

interdisciplinary PFC practice has the potential to mitigate risks to health; 

however, there is currently no research in this area.  

To develop interdisciplinary PFC practice, pre-deployment training is required. 

Pre-deployment training is acknowledged in the literature and is the focus of 

some research; however, the evidence-base is small. Clinical simulation is 

referred to as a method of pre-deployment training but the training of people 

first on scene, who may not be PFC providers (60% of the time according to 

DeSoucy et al. (2017)), is a noticeable research gap. Learning how to optimise 

resources as well as how to mitigate further risks to health are topics that are 

highlighted as needed in PFC curriculums.  

While the importance of what to learn for PFC in remote environments to 

mitigate risks to health is clear, how to learn is less evident. Clinical simulation 

has been noted as one tool; however, the literature is based mostly on account 

of PFC from experienced practitioners, which suggests peer-learning is 

fundamental to PFC pre-deployment training. There is no literature on learning 

from other health care practitioners and how this could inform PFC practice in 

remote environments to mitigate risks to health. The evidence that is available 
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to inform PFC pre-deployment training is, as previously noted, limited to 

accounts and anecdotes. There is also no research that investigates what 

evidence is used to inform PFC pre-deployment – a critical appraisal of this 

evidence would help to inform PFC providers and contribute to their clinical 

decision-making in the field.  

3.4.4 Limitations  

As with all literature reviews, there are limitations to this review. A traditional 

literature method was used to conduct a comprehensive search and analysis 

of literature about PFC in remote environments. A critique of this method is the 

potential for the introduction of selection bias when compared to a systematic 

review. A systematic review requires repeated use of the search strategy (with 

no deviation) to identify all literature on a topic that uses the same research 

methods. Systematic review findings are seen as more reliable (less risk of 

bias) due to the repeatability of the search strategy. A systematic review could 

have been conducted; however, the body of literature that is available has 

huge variations in the methods used – qualitative research is predominant, 

with methods such as case reports and expert opinion as the most frequently 

used. Thus, a systematic review would have excluded a significant amount of 

literature about PFC in remote environments, which would have prevented the 

review aim of conducting a comprehensive review of the literature to define the 

PFC research gaps and develop theoretical sensitivity to the theory of PFC 

that is needed for data analysis from being achieved. To increase the reliability 

of the review findings, the search strategy and review methods have been 

explicitly presented. Transparency of the search strategy and review methods 

demonstrates the robustness of this literature review and how the findings 

were identified.  

The findings of this literature review are based on the literature published 

before the time of writing; therefore, subsequently published literature has not 

been included. More case study research and reports from practice may 

produce new insights into the understanding and knowledge base of PFC in 

remote environments, and how PFC mitigates risks to health. It is likely that all 

accounts and reports of PFC will be unique, even in locations where PFC has 
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occurred previously, due to the dynamic nature of remote environments. 

Furthermore, the tidal change of geopolitics and international relations will fuel 

the evolvement of remote health systems, including within military and civilian 

practice. The absence of this new research limits the findings of this review to 

the time of publication; however, this limitation underlines the importance of 

conducting more research of PFC in remote environments to understand how 

PFC mitigates risks to health. This review has been conducted by one 

research, therefore, as more research is published, a team of researchers may 

be required to command the literature and synthesis new insights and 

developments of knowledge.  

3.5 Summary 

In this chapter, a review of peer-reviewed literature about PFC is presented. 

The literature review is used to identify PFC research gaps and to establish a 

synthesis of literature about how PFC mitigates risks to health in remote 

environments. Thus, a traditional literature review method was used to enable 

a comprehensive search strategy that identified literature containing the results 

and findings of research using quantitative, qualitative, or mixed methods 

research. While the findings of a systematic review may be considered more 

reliable due to the repeatable search strategy, the search strategy for this 

literature review was systematic in nature and was explicitly presented to 

enable opportunity for critique and repetition. The research gaps that were 

identified in this literature review are – 

• PFC is a developing area of practice and research, therefore, algorithms of 

practice are required to inform practice, policy, and pre-deployment training 

• The body of literature about PFC utilisation in military health systems is 

growing and is set to increase due to the shift in military operationalisation; 

however, literature focusing on civilian PFC is less in comparison. More 

research of military and civilian PFC practice in remote environments is 

required.  
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• The risks to health experienced in remote environments are dynamic and 

require further systematic enquiry to understand the circumstantial risks; 

that is, the risks from activities and from the environment itself.  

• The use of technology in remote environments to aid PFC is increasing yet 

the impact of this technology to mitigate risks to health is poorly understood.  

• There is no theory to PFC in remote environments to explain how this 

practice could mitigate risks to health.  

Defining the PFC research gaps has provided clarity of what research of PFC 

has taken place and the priorities for future research. Identifying the PFC 

research gaps has informed the design of this research in terms of avoiding 

duplication and focusing on bridging a research gap that has meaningful 

impact for practice. Thus, the research gap that will be focused on in this 

research is a theory of PFC in remote environments to mitigate risks to health. 

The methodology and methods used for this research are explained in Chapter 

5 and Chapter 6; however, it is important to note at this point the literature 

review does not influence the selected method for this research – Grounded 

Theory. It is later explained that influence of the data sampling, collection, and 

analysis methods contradicts the organic generation of theory from the data, 

as advocated in Straussian grounded theory approach (see 6.3.3). Rather, in 

this literature review the PFC research gaps have been identified (which 

informs future research). Moreover, this literature review provides the genesis 

of theoretical sensitivity to PFC in remote environments (see 6.4.1.1). 

Theoretical sensitivity is required to enable the researcher to determine if and 

how new data contributes to the emerging theory of PFC. In other words, the 

findings of this literature review do not influence the methods of this research 

but initiates theoretical sensitivity.  

The research gaps that have been identified in this literature review can be 

described as broad. For example, more algorithms of PFC in remote 

environments does not define which algorithms are required. A list of which 

algorithms are needed is not provided in the literature; hence this research gap 

is broad. Broad research gaps enable the avoidance of designing duplicate 

research; however, the findings of this literature review highlight PFC is a 
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newly recognised area of research with many unknowns. The findings of this 

literature review initiate the development of theoretical sensitivity; however, 

broad research gaps suggest PFC is currently poorly understood. Thus, to 

develop a theory to PFC in remote environments, theoretical sensitivity 

requires further development beyond the point this literature review has 

provided. To attune theoretical sensitivity of PFC in remote environments to 

mitigate risks to health, a concept analysis has been designed and utilised.  

The limitations of the existing body of literature results in PFC providers being 

reliant on indeterminate guidance and their intuition. In other words, they are 

required to develop their PFC practice heuristically from clinical experience 

that may or may not be applicable to the experiences of health risks in remote 

environments. As a result, patients in remote environments are exposed to 

non-evidence-based PFC practice and human error. The risks to health 

experienced in remote environments is, therefore, increased and the disparity 

of health inequality for people in remote environments is worsened. 

The literature review conducted for this research provides a rigorous critical 

appraisal of the body of literature about PFC and how it mitigates risks to 

health. The literature review provides synoptic context to the research topic of 

this thesis and has identified substantial research gaps (significantly more than 

what can be included in one PhD). The research gap purposefully selected for 

this research is the absence of a PFC theory. The development of an evidence-

based PFC grounded theory would provide health care providers, patients, and 

policy makers and informed evidence-base that contributes to mitigating risks 

to health in remote environments through PFC. Thus, PFC grounded theory 

requires systematic investigation. The research aim, objectives, and question 

are outlined and critically appraised in the next section of this chapter.  
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Chapter 4 Concept analysis  

4.1 Introduction 

A concept can be described as a specific topic that constitutes knowledge of a 

wider discipline (Walker and Avant, 2018). A concept can be the topic of 

research if the concept is poorly understood. PFC is a concept which has been 

identified as having no standardised and evidence-based definition and is a 

newly recognised area of research. The concept of utilising PFC in remote 

environments to mitigate risks to health is poorly understood (evidenced by 

limited literature focusing on this area); therefore, this concept requires robust 

investigation. The rationale for needing to understand this concept is to 

develop theoretical sensitivity to the theory of PFC in remote environments to 

mitigate risks to health (Blumer, 1970, Flick, 2018). Furthermore, it was 

identified in Chapter 3 that limited literature exists about how PFC is used to 

mitigate risks to health in remote environments. Thus, the concept analysis 

presented in this chapter was required to develop theoretical sensitivity to PFC 

and develop a richer understanding of the concept.  

A concept analysis is a research method that systematically 

compartmentalises a concept into individual elements for investigation 

(Nuopponen, 2010). The findings of the concept analysis will, therefore, 

provide understanding and clarity of health, risks, and PFC in remote 

environments. Being equipped with this understanding increases the validity 

and trustworthiness of this research because PFC already exists in practice; 

therefore, understanding this practice enables more focused research. On the 

contrary, the design of this research could be exploratory (with an unknown 

aim, objectives, and research question); however, this may duplicate previous 

research of PFC, which would not make any contributions to science (other 

than potential new insights or confirmation of previous findings). Thus, PFC 

exists in practice and there is limited understanding, so a concept analysis has 

been identified as an appropriate study.  
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A concept analysis will provide clarity of PFC in remote environments; 

however, the process of systematically analysing the concept will calibrate and 

enhance the theoretical sensitivity needed for the research of a theoretical 

foundation. The impact of a concept analysis is to further strengthen the 

reliability of the findings, due to the greater depth of understanding PFC in 

remote environments.   

A literature review would usually provide sufficient context before conducting 

research; however, in this instance, the literature review has highlighted there 

is a lack of understanding about PFC in remote environments. A concept 

analysis will provide sufficient understanding of this concept to research PFC 

in remote environments; however, similarly to the literature review, it is 

important to note that the concept analysis will not influence the data sampling, 

collection, and analysis methods. It is imperative that these methods are not 

influenced by the literature review or concept analysis to ensure the findings 

of this research – a theory to PFC – has been organically developed from the 

data (see 6.3.3). Thus, the findings of the literature review and concept 

analysis will not influence the design of the data sampling, collection, and 

analysis methods. Rather, the findings of the literature review have identified 

PFC research gaps and initiative theoretical sensitivity, whereas the findings 

of the concept analysis will provide clarity of PFC in remote environments and 

enhance the theoretical sensitivity to this concept.  

The concept analysis method that will be used for this research is based on a 

combination of Foley and Davis (2017) and Rodgers (1989) phases of concept 

analysis. The aim is to conceptually analyse PFC to develop theoretical 

sensitivity. To achieve this aim, the following objectives have been outlined: 

1. Complete a concept analysis using the process outlined in Table 5. 

2. Critically appraise the concept analysis findings. 

4.2 Methods 

Rodgers (1989) concept analysis method is built from the origins of concept 

analyses, developed by Walker and Avant (1983), which were developed as a 
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systematic approach to provide clarity of poorly understood concepts of 

practice and research (Chinn and Kramer, 1983, Nuopponen, 2010, Walker 

and Avant, 1983). Rodgers (1989) approach adopts an evolutionary approach 

to concept analysis which accounts for the complexity and dynamic nature of 

knowledge and understanding within reality (Rodgers, 1989). In other words, 

Rodgers (1989) advocates compartmentalising a concept in order to 

understand it as a whole, within the context it is being investigated. Foley and 

Davis (2017) guide to using Rodgers (1989) concept analysis delineates the 

approach into a systematic process. A systematic approach to concept 

analysis it is not advocated or discouraged; however, to increase the clarity 

and robustness of this concept analysis, a systematic approach is utilised 

(Foley and Davis, 2017). A systematic approach has been adopted to align 

with the principles of high-rigour scientific enquiry, therefore, strengthen the 

reliability of the findings.  

Thus, the concept analysis method used in this research is based on a 

combination of Rodgers (1989) and Foley and Davis (2017) approaches. The 

process used to conceptually analyse PFC in remote environments is 

presented in Table 5, with a description of what takes place during each stage 

of the process. The subsequent sections of this chapter are structured to reflect 

the stages of the concept analysis as outlined in Table 5.  

Table 5 Concept analysis method process 

Stage Description 

1. Identify the concept Identify definitions of PFC  

2. Identify relative terms and 

phrases of the concept  

Identify other terms or phrases 

related to the concept 

3. Identify and appropriate source 

of data related to the concept 
Peer-reviewed literature 

4. Identify concept antecedents, 

attributes, and consequences  

Compartmentalise concept into 

constituent parts 
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5. Identify relevant contexts of the 

concept 

Identify how PFC is utilised in 

practice 

6. Identify a model case study of 

the concept 

Exemplify how PFC is utilised in a 

relevant case study 

4.3 Findings 

In this section of Chapter 4, the findings of the concept analysis of PFC in 

remote environments are presented and critically analysed. The findings are 

presented systematically according to the stages of the concept analysis (see 

Table 5). The rationale for this is to provide a clear presentation of the findings 

from each stage of the concept analysis; therefore, providing transparency and 

demonstrating the rigorous approach that was used for this study. A quality 

assessment using a critical appraisal tool (such as CASP; see 3.3.1) is not a 

requirement of the concept analysis method. Rather, the critical appraisal of 

the included literature in this concept analysis is embedded within this section. 

To begin, the subject of the concept analysis requires defining.  

4.3.1 Concept identification 

The first stage of the concept analysis is to review the literature (see Chapter 

3) and compile definitions of the concept for comparison and analysis. The 

objective of this stage is to identify what is understood about the concept, what 

is unknown, and what is confusing (Foley and Davis, 2017). To achieve this 

objective, the literature review findings (see3.3) will be explored to elucidate 

meaning of PFC from the literature about PFC in remote environments.  

It was identified in the findings of the literature review that there is no 

standardised definition of PFC in remote environments (Mellor et al., 2015). 

There are definitions that appear to be accepted by practitioners and scholars; 

however, the evidence-base that informs these definitions is limited to expert 

opinion and case studies, or it is unpublished or non-existent.  

The definitions that have been identified in the literature review are presented 

in literature containing definitions that were originally excluded from the 
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literature review (see 3.2.1 for exclusion criteria) are presented in Appendix 3. 

The definitions Appendix 4 were identified by citation snowballing from 

literature included in the literature review and are presented separately to 

distinguish definitions published in peer-reviewed journals. It is important to 

note that non-scientific publications have quality and contribute to this concept 

analysis; however, the robustness of academic scrutiny cannot be guaranteed.  

Appendix 3 includes analysis of the definitions. Literature containing definitions 

that were originally excluded from the literature review (see 3.2.1 for exclusion 

criteria) are presented in Appendix 4. The definitions in Appendix 4 were 

identified by citation snowballing from literature included in the literature review 

and are presented separately to distinguish definitions published in peer-

reviewed journals and non-scientific publications. It is important to note that 

non-scientific publications have quality and contribute to this concept analysis; 

however, the robustness of academic scrutiny cannot be guaranteed.  

The compilation of PFC definitions identified in the literature highlights the 

variance in interpreting what constitutes PFC. It is evident that PFC is, 

therefore, poorly understood as a concept; however, there is common ground 

between some of the definitions. Beyond planning timelines is frequently 

referred to, or words to that effect (that is, doctrinal timelines) (Keenan and 

Riesberg, 2017). Although the measurement scale of timelines is not 

definitively explained, previously existing models of prehospital care are 

referred to – TCCC guideline, 10.1.2 (2)+2, if evacuation is not possible 

(Callaway, 2017). Planning timelines can, therefore, be describe as the 

existing system of care put in place if a patient becomes injured or ill and, 

therefore, PFC occurs if this system of care cannot be implemented (for 

example, evacuation is delayed).  

Limited resources are another thread that ties the identified definitions of PFC 

together, which complements the reference to planned care. In other words, 

PFC refers to the circumstance when prehospital care is required after the 

point in time that resources of the health system in place are limited or 

unavailable. In context, it may be planned for a patient with traumatic injury to 

be evacuated within one hour and there are enough resources to meet the 
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patient’s needs during the time; however, if the evacuation is delayed, 

resources are limited or unavailable past the planned time of one hour.  

Evacuation from a prehospital environment is a commonality between these 

definitions. Other than being a non-hospital environment, the characteristics of 

a prehospital environment are described as an austere environment, which 

suggests the definitions refer to military health systems operating in conflict or 

war zones. Thus, the current understanding of PFC is heavily weighted on 

military health systems. There is limited reference to PFC being applicable to 

civilian health systems within the definitions identified (Schlotman et al. (2019) 

refers to exploratory spaceflight); however, it is highlighted that PFC is relevant 

to civlian practice in article texts. The focus on military health sytems in the 

PFC definitions suggests that civilian PFC practice is newer recognised area 

of practice and research in comparison to military PFC and that more research 

is required. Furthermore, there are references to PFC in non-austere 

prehospital environments, such as when responding to a humanitarian crisis. 

Similarly, the implicit reference to other environments and contexts that PFC 

is required for suggests more research is needed in these areas.  

A critique of the definitions is the focus on emergency physical and 

physiological care. Within the extreme and high-risk context of military health 

systems in austere environments, a focus on trauma care is expected. The 

focus of physical and physiological health in the PFC definitions is based on 

the biomedical model of health care – diagnosing an illness or injury, 

prescribing, and implementing treatment, then evaluating the efficacy. While 

biomedical care is important to protect health, recognition of prolonged care 

after the biomedical health needs are met suggests a shift in the health needs 

patients have. There are references to how health needs changes over the 

duration of PFC, such as the need of nursing care (personal hygiene, nutrition, 

hydration, infection control, pain control are listed); however, the provision of 

prolonged care implies the need to be able to care for a patient when they are 

stable or recovering. The health needs of patients who are acutely unwell with 

major illness and injury are different to the prolonged care of patients who are 

not clinical deteriorating. In other words, lifesaving intervensions are needed 
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during a health emergency, whereas lifesustaining intervensions are required 

to maintain clinical stability until evacuation is possible. Lifesustaining care is 

a dimention missing from the PFC definitions. Furthermore, the provision of 

care for minor illness and injury is not mentioned, despite the risk of minor 

injuries and illness becoming worse and escalating into lifethreatening 

conditions.  

The definitions of PFC recognise that patient care may be required for a long 

duration of time; however, the evidence that informs these definitions is largely 

based on expert opinion and case study reviews. It is important to note that 

the compiled evidence-base does not inform one standardised PFC definition; 

therefore, there is variance in the definitions and guidance available. 

Healthcare providers are, therefore, reliant unclear definitions of PFC and are 

required to use their clinical intuition, based on their experience (which may or 

may not be relevant to remote, prehospital care), to provide PFC. Thus, PFC 

providers need to be able to use the biomedical and holistic care models to be 

able to meet all patient care needs while they are in a remote environment until 

they recover or are evacuated to a hospital or an appropriately resourced care 

setting. In other words, PFC providers need to have interdisciplinary practice 

capabilities which a PFC grounded theory could support them in developing.  

In relation to the holistic model of health, exposure to traumatic events are 

likely to have an immediate or delayed impact on mental health and wellbeing. 

The definitions concentrate on physical and physiological health; however, 

witnessing or experiencing traumatic events has the potential to result in 

mental health and wellbeing needs. Similar to physical and physiological 

health needs, mental health and wellbeing needs can escalating into acute 

health emergencies, resulting in a patient becoming a risk to themselves or 

others. The care of mental health and wellbeing is absent from the PFC 

definitions despite being an influence of health, which applies to civilian and 

military health systems.  

The PFC definitions focus on the treatment of people prehospital environments 

once they are already ill or injured. The promotion of health and wellbeing is 

not acknowledged, which, if implemented in clinical practice, would reduce the 
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risk of minor and major illness and injury from deteriorating or occurring in the 

first incidence. For example, infection control precautions (opposed to infection 

control, which occurs once infection has already begun), such as effective 

hand hygiene, reduces the risk of infection transmission and mitigate the risk 

of diverticulitis (vomiting and diarrhoea; a common illness in the remote 

environment) and other contagious illnesses. The inclusion of health promotion 

in PFC practice, therefore, would contribute to mitigating risks to health. 

Furthermore, reducing the incidences of PFC would contribute to the 

sustainable use of the limited resources available in remote environments. For 

this concept analysis, the absence of health promotion in the PFC definitions 

reaffirms the research gap of a theory of PFC in remote environments to 

mitigate risks to health. To analyse the concept of PFC in greater details, 

however, the relative terms and phrases identified in the literature review 

require further investigation.  

4.3.2 Relative terms and phrases 

The second stage of the concept analysis is to further investigate the meaning 

of PFC by widening the lens of analysis to identify relative terms and phrases 

(Foley and Davis, 2017, Rodgers, 1989). Relative terms and phrases are 

described as surrogates that can substitute a relative meaning to the concept. 

A concept that is being analysed may not have one term or phrase that 

identifies its meaning; thus, several terms and phrases may be used as 

manifestations to describe the concept meaning and how it is used in practice 

(Rodgers, 1989, Rodgers and Knafl, 2000). Based on the findings of the first 

stage of this concept analysis, it is evident (from the variance of definitions) 

that PFC is a complicated concept that has multiple applications to practice 

and interpretations of this practice. Thus, the process of identifying and 

analysing the relative terms and phrases enables the identification of how PFC 

is utilised, which provides more depth to the understanding of PFC in remote 

environment.  

When conducting a concept analysis, it is important to recognise that some 

terms and phrases may communicate multiple concepts. Conveying multiple 

concepts may be due to different interpretations of the concept and, or 



 97 

homonyms of the concept. Having awareness of the potential for other 

concepts to be identified is important to ensure the concept analysis has clear 

focus on the original concept being analysed. Unconsciously enabling other 

concepts to be introduced would be counterproductive to the aim of analysing 

the concept to provide understanding and clarity. For this concept analysis, 

homonyms of PFC are unlikely because the concept is a phrase (opposed to 

one word that can have multiple meanings); however, varying interpretations 

of PFC is a likely possibility. The strategy used for this concept analysis to 

ensure terms and phrases are relative to PFC is to ensure they can be traced 

back to an identified definition of PFC. In other words, the terms and phrases 

will be relative to PFC. Relevancy is documented by mapping the terms and 

phrases with the citation of the article it came from and the definition they relate 

to.  

Thus, the relative terms and phrases of PFC are identified from the literature 

review. The variance of PFC definitions that were analysed during the first 

stage of the concept analysis highlights that the understanding of PFC is in its 

infancy. However, by combining the investigation of the relative terms and 

phrases, which leads to recognising how PFC can be utilised in practice, with 

PFC definitions enriches the understanding this concept. The relative terms 

and phrases identified in this concept analysis are presented in Appendix 5. 

The relative terms and phrases are mapped with the citation that they were 

identified in, the PFC definition they relate to, and an analytical narrative. s 

The analysis of the relative terms and phrases provides greater depth to 

understanding the concept of PFC. There remains a clear focus on the military 

application and usage of PFC in remote, field, and/or austere environments; 

all of which are prehospital environments. The synthesis of surrogate terms 

and phrases from literature focusing on military PFC produces two salient 

points – (1) how PFC is used by personnel within military health systems and 

(2) the environment that PFC is provided in.  

Firstly, the emphasis on how PFC is used within military health systems is the 

capability of highly trained personnel to provide continuity of medical and 

health care with minimal resources available. Prolonged care suggests that 
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PFC providers need to be competent in life saving medical interventions and 

life sustaining health care. Furthermore, the ability to provide PFC with 

autonomy is highlighted, which reiterates PFC providers need to be highly 

trained. The training requirements include how to provide emergency medical 

interventions and life sustaining health care with minimal resources (the term 

resources refers to equipment and senior or specialist health care 

practitioners). Thus, the relative terms and phrases suggest training on clinical 

competency and decision-making is required to be able to meet patient health 

needs. The conceptual meaning of this synthesis is PFC is advanced clinical 

practice due to the demand of complex clinical decision-making in challenging 

circumstances, which requires experience and training to develop.  

The evidence that is available to inform PFC training comprises of case reports 

and clinical guidance (algorithms) based on expert opinions. This literature 

makes valuable contributions to the concept of PFC (clinical practice and 

training), which is likely to grow with the increased focus of PFC in military 

health systems. More research using these methods advances the conceptual 

understanding of PFC by investigation of historical practice; that is, case 

reports and expert opinion that produce data from the successes and failures 

of PFC provision. It could be argued that this trajectory of research contributes 

to the conceptualisation of PFC by trial and error. On the other hand, research 

that investigates the theory rotates the perspective of PFC research forwards. 

In other words, a PFC grounded theory would provide a framework to inform 

clinical practice, policy, and pre-deployment training, which contributes to the 

need of developing complex clinical decision-making abilities for PFC in 

remote environments.  

The second salient point from the synthesis of PFC relative terms and phrases 

provides meaning to the environment that PFC is provided in. Multiple terms 

are used to describe the environment, such as remote, field, austere and 

prehospital. Thus, the environment is four dimensional – the physical 

environment that PFC takes place in, and the circumstantial influences from 

the environment PFC is provided in. In context, the physical environments PFC 

is taking place in are geographically remote from well-resourced (equipment 
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and practitioners) health services (collectively identified as prehospital 

environments); that is, evacuation to health services or the option of resource 

resupply is greater than how long available resources to meet patient health 

needs will last for. Circumstantial remoteness is caused by natural or 

sociological influences, such as extreme weather or conflict.  

Many of the environmental complexities, such as extreme weather and conflict, 

are not within the control of the PFC provider, which underlines the necessity 

for dynamic clinical decision-making abilities. Clinical decision-making can be 

extended to overall leadership of the activities taking place in the environment, 

hence the advocation of PFC providers informing those in leadership positions. 

It follows that the environmental influences pose uncontrolled risks to health 

and, therefore, compound the complexity of PFC clinical decision-making and 

risk mitigation. This level of complexity reiterates the need for pre-deployment 

training of PFC to introduce and consolidate the level of decision-making 

required to provide PFC and mitigate risks to health in multiple and dynamic 

environments. Moreover, the requirement for an explanatory, evidence-based 

theory of PFC in remote environments is similarly highlighted by the need to 

inform PFC provider’s decision-making in highly complex and dynamic 

environments.  

The synthesis of PFC relevant terms and phrases with the definitions of PFC 

distinguishes the conceptual understanding of military PFC and civilian PFC. 

The vast majority of literature focuses on military use of PFC. One could argue 

that this means PFC is only used and, therefore, relevant to military health 

systems. However, references are clearly made to the valid application of PFC 

to civilian usage, which suggests that the use of PFC within civilian health 

systems is in different circumstances when compared with military health 

systems. In context, the situational influences of the environment that PFC is 

being provided in are the same for military and civilian health systems – for 

example, the associated risks to health from extreme weather and conflict are 

equitable for military personnel and civilians, both of which cause delayed 

evacuation. Furthermore, military and civilian personnel may be in 

geographically remote environments where access to health services is 
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limited. However, the activities taking place in remote environments are 

different, therefore, with varying risks to health. The references to the valid 

utilisation of PFC for civilians identify expeditions as a relevant context. The 

detail of what constitutes an expedition and how this changes PFC utilisation 

is not provided in the literature, therefore, the concept of PFC during civilian 

expeditions requires further investigation.  

Thus, the process of identifying and analysing the relative terms and phrases 

has identified how PFC is utilised, which provides more depth to the 

understanding of PFC in remote environment. The combination of the relative 

terms and phrases with PFC definitions enriches the understanding of this 

concept. However, further investigation is required to establish a deeper 

understanding of PFC; namely, the different interpretations and meaning of 

PFC in remote environments.  

4.3.3 Data sources 

At this stage of the concept analysis, the concept has been identified and the 

surrogate terms have provided understanding of how PFC is utilised in 

practice. The first two stages of the concept analysis process have also 

identified areas that require further investigation to achieve a complete 

understanding of the concept. The next step is to identify a relevant source of 

new data (described as an appropriate realm) that can be analysed to bridge 

the gaps in understanding the concept of PFC (Foley and Davis, 2017, 

Rodgers, 1989). For this concept analysis, the appropriate realm of data is the 

literature, due to signposts to other applications and interpretations of PFC that 

have been identified (for example, PFC provision during expeditions in remote 

environments has been referred to in the literature review). Alternative realms 

of data could involve primary research using interview or focus group data 

collection methods; however, the concept is not fully understood, therefore, 

there is a risk that the design of a primary research study may be 

(unintentionally) invalid and collect data that does not provide clarification of 

PFC. Thus, for this concept analysis, peer-reviewed literature will be the data 

realm.  
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4.3.3.1 Search strategy  

To progress with this stage of the concept analysis, the search strategy is 

identified for transparency. The terms used to search the literature are the 

relative terms and phrases identified in the previous stage of the concept 

analysis. Use of relative terms and phrases to search the data realm is 

advocated by Foley and Davis (2017). Thus, the search terms used for the 

concept analysis are – "PFC" AND (“Special Operation Forces” OR “Tactical 

medical” OR “Austere environment” OR “Field environment” OR Train* OR 

“Combat medic” OR “Independent Duty Corpsman”). Boolean operators ‘AND’ 

and ‘NOT’ were used to ensure the literature that was identified including the 

search term “PFC” and one of the relative terms or phrases. The relative terms 

and phrases were condensed to ensure the literature search was broad 

enough to capture relevant articles while remaining relative to the full-length 

term or phrase. (See 4.3.2 for full-length relative terms and phrases.) 

Truncation was used for the search term ‘train*’ to capture literature that 

referred past, present, or future PFC training. To provide consistency and 

maintain a rigorous approach to this research, the same inclusion and 

exclusion criteria used in the literature review (see 3.2.1) are applied to the 

concept analysis, except included articles in the literature review are excluded 

to avoid duplicate analysis. An overview of the literature identified is presented 

in Table 6.  

Table 6 Concept analysis: literature review overview 

Database 
Number of 

articles identified 

Number of 

articles included 

Allied and Complementary 

Medicine Database (AMED) 
1 0 

Cumulative Index to Nursing 

and Allied Health Literature 

(CINAHL) Plus 

9 4 
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Cochrane Library  

Database description 
0 0 

Elsevier: Science Direct 

Database description  
31 17 

E-Theses Online Service 

(EThOS) 
4 0 

Google scholar (including Open 

WorldCat, findit@UCL)  
293 109 

National Institute for Health and 

Care Excellence (NICE) 

Evidence5 

0 0 

ProQuest 225 34 

PubMed (including MEDLINE, 

PubMed Central) 
40 20 

UCL Explore 272 106 

Web of Science  20 3 

Total 895 293 

Total articles included after 

citation snowballing 
293 

 
5 Database closed on 31st March 2022 
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4.3.3.2 Analysis method 

Foley and Davis (2017) state the objective of the concept analysis data 

analysis to understand what is known and unknown about the concept. This 

objective can be achieved by identifying if the concept is described the same, 

similarly, or inconsistently within the data realm (Foley and Davis, 2017). Thus, 

the literature that is identified needs to be critically appraised to discover new 

knowledge of the concept, or to question the evolving conceptualisation. To 

that end, data from other disciplines of health (see 5.3) can be included 

(depending on relevance to PFC) to provide insights of any variations of the 

concept (Rodgers, 1989). Thus, the findings of the concept analysis have been 

presented as equivalents, similarities, and inconsistencies.  

4.3.3.3 Findings 

The overall findings of the concept analysis are presented in Figure 2, a 

PRISMA Flow Diagram. Similarly to the literature review for this research, the 

concept analysis is not intended to be a systematic review; however, a 

systematic approach has been used to strengthen the robustness. The impact 

of a strengthening the robustness is the findings of the concept analysis are 

more reliable due to the transparency of the methods used, which enables 

more in-depth peer-review.  

During the identification and screening phases, the duplicate articles that were 

removed were duplications between each database that was used to search 

for literature during the concept analysis (see Table 6). Ineligible articles 

include those that did not meet the SPIDER model (Table 1) and articles that 

were already included in the previous literature review (see Table 2). 

Automated and manual removal of duplicate and ineligible articles was 

managed using EndNote X9 software. The equivalents, similarities, and 

inconsistencies with the developing conceptualisation of PFC are critically 

appraised in the next three sections.
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Figure 2 PRISMA Flow Diagram: Concept analysis
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4.3.3.3.1 Equivalents  

The term equivalents is used to describe findings from the concept analysis 

that confirm or provide new insights to the understanding of PFC that has been 

established thus far. The vast majority of literature that was included in the 

concept analysis similarly focused on PFC within military health systems 

(Reed and Bourn, 2018, Ieronimakis et al., 2021). PFC is described as beyond 

planning timelines – health care provided when evacuation is delayed and the 

resources available are limited while waiting for evacuation (Biesterveld et al., 

2021). An objective of having PFC capability is to extend the amount of time 

care can be provided in the environment so activities can be continued 

(Corcostegui et al., 2018). In most articles, activities refer to military 

deployment – conflict, war, or humanitarian response.  

A consistent aim of PFC that was identified throughout the literature was to 

decrease morbidity and mortality for patients in remote environments 

(Boutonnet et al., 2018). While PFC was frequently investigated within military 

health systems, the advocation that PFC can be applied to civilian health 

systems was similarly emphasised (Mould-Millman et al., 2022). It is, however, 

acknowledged in the concept analysis that the origin of PFC is from military 

health systems; namely, small SF units being deployed to remote 

environments (Jeschke, 2018, Luft et al., 2020, Mazarella et al., 2022). It is 

clear that more research is needed that focuses on civilian PFC to investigate 

the similarities and differences of how PFC is utilised to mitigate risks to health.  

The recognition of risks to health in remote environments was another key 

point to the conceptualisation of PFC. Risks to health included the need of 

being capable to provide emergency care (such as stemming haemorrhage) 

through to managing health needs while in the environment (preventing a 

wound becoming infected) (Murray and Jones, 2016). This reiterates PFC 

providers require the knowledge, competency, and confidence to provide 

acute and long-term care for major and minor illness and injury when 

evacuation is delayed and resources are limited. Thus, the need for PFC 

providers to have critical thinking skills and be innovative is similarly 

emphasised to promote and protect good life beyond what would usually be 
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anticipated in remote environments (Gaffley and Williams, 2022). Moreover, to 

be able to meet all health needs of the patient, and mitigate risks to their health, 

PFC capability is required to be interdisciplinary (D'Angelo et al., 2019). This 

leads on to acknowledge the importance of pre-deployment training, which 

was similarly emphasised in the concept analysis.   

In the concept analysis, the importance of PFC training was strongly 

emphasised to mitigate risks to health of people in remote environments 

(Shackelford et al., 2021). The strong emphasis reaffirms the notion that PFC 

is complex and the demands on health care providers are substantial, 

including military and civilian PFC providers (Bedard et al., 2020). PFC pre-

deployment training can, therefore, be described as a risk reduction strategy 

because it equips health care providers with the necessary knowledge, 

competencies, and confidence to meet patients’ health needs in remote 

environments (Hudson et al., 2020). To make effective and efficient decisions 

in these circumstances is challenging, due to the large number of variables 

that effect patient’s health. In addition to advocating the need for pre-

deployment training, Lechner et al. (2018) highlight that wider knowledge is 

required. Mountain environments are used as an example to highlight the need 

for rigorous planning and preparation (which includes pre-deployment training) 

to be able to recognise and mitigate risks to health. Furthermore, training 

should include specific non-health knowledge and competency training to 

enable PFC to be delivered; the example of ropework in mountain 

environments is used to illustrate this point (Lechner et al., 2018). Similarly, 

this approach to PFC is advocated for military and civilian use, namely 

humanitarian response (Lechner et al., 2018). 

The locations that PFC is provided in – namely, remote, and rural 

environments – are similarly identified in the included literature. The 

descriptions used confirm that the environments PFC is usually provided in are 

geographical remote and, or remote because of circumstances (Howie et al., 

2020, Whiting et al., 2020). Outer space is also referred to as a relevant 

environment that PFC can be utilised in. It is highlight that many challenges 

and risks to health are in parallel, such as the needed capability to provide 
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holistic care of major and minor illness and injury with minimal resources 

knowing that evacuation is delayed (Kirkpatrick et al., 2017). It follows that 

researching PFC in remote environments, and off-world, could, therefore, lead 

to new insights and knowledge of PFC that can inform clinical practice, policy, 

and pre-deployment training. It is important to note that no research has been 

identified that focuses on PFC in other locations than has previously been 

highlighted; therefore, the focus of this research on PFC in remote 

environments (which are terms used to be inclusive of all the environments 

thus far mentioned) is appropriate. Furthermore, broadening the focus of this 

research to include military and civilian PFC utilisation is necessary to 

conceptualise the concept in circumstances such as humanitarian and disaster 

response (Clemens et al., 2018, Reddoch-Cardenas et al., 2019). 

The last equivalent of PFC identified from this concept analysis is how 

technology can aid PFC in remote environments. Telemedicine is the most 

frequently investigated technology, which is seen as a tool to extend the reach 

of supervision for high-risk clinical intervention, such as surgery (McPherson 

et al., 2022). It is strongly emphasised, however, that more research is required 

to fully understand the impact of telemedicine and other technological 

innovations. It is noted that that there is a technological gap between military 

and civilian health services (Stewart et al., 2017). This technological gap is 

likely to be even greater for small scale civilian expeditions to remote 

environments who are likely to have small financial budgets. As a result, the 

impact of technology for PFC and mitigating risks to health is an important 

research topic to inform decisions about how to prioritise spending for remote 

environment activities (Gómez et al., 2018). It follows that the PFC is a top 

research priority for many Western military forces, which also includes 

technological impacts (Glaser et al., 2018).  

4.3.3.3.2 Similarities 

There were two similarities that were identified in the concept analysis. Firstly, 

Dhillon et al. (2020) made a distinction between British and American dialect 

of the phrase PFC. It is claimed that the British use the term ‘prolonged hospital 

care’ to describe trauma surgery when evacuation is delayed, whereas 
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Americans used the phrase PFC to describe medical care beyond planning 

timelines (which suggests after TCCC, although this is not explicitly stated; 

however, TCCC is an American model of prehospital care) (Dhillon et al., 

2020). Dhillon et al. (2020) claim does align with the majority of literature that 

refers to PFC within military health systems; however, no other literature was 

identified that described British military health systems adopting the term 

prolonged hospital care in place of PFC. All other literature acknowledge PFC 

is a phrase used by British and American military health systems and, 

furthermore, both forces have prehospital surgical capacity (Martin et al., 2021, 

Smith et al., 2021). Thus far, PFC refers to medical, surgical, and health care 

with limited resources in a remote or rural environment, which can include 

surgical care within the limitations of the resources available and amount of 

time before evacuation to an appropriate postoperative care setting is possible.  

Confusion of how the phrase PFC is used leads to the second similarity 

identified in the literature. It is recognised that more research is needed about 

PFC and how it can mitigate risks to health in practice; however, Johnson et 

al. (2022) study focused on American health policy. The findings were that the 

understanding of PFC in policy and clinical practice did not correlate, which 

causes confusion for practitioners (Johnson et al., 2022). Johnson et al. (2022) 

highlights that confliction between policy and practice risks the safety of 

patients; therefore, advocates more research is needed to comprehend PFC. 

This concept analysis aligns with Johnson’s et al. (2022) consideration for 

future research; however, in addition to this, more policy research is required 

across all health systems, including military, civilian, local, and national 

policies.  

4.3.3.3.3 Inconsistencies 

In the concept analysis, there were no inconsistencies of the developing 

conceptualisation of PFC identified. No inconsistencies in the suggest that the 

trajectory of PFC research and clinical practice development is aligned and, 

therefore, the interpretation of PFC is within the realms that has been identified 

(see 4.3). It could be argued that it is unsurprising that the concept of PFC has 

few inconsistencies from the perspective of hyponyms because PFC is a 
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phrase, rather than a one-word term that could have multiple meanings (for 

example, the term health can be used to describe one or more models of 

health, including biomedical and psychosocial health). In contrast, it is clear 

from the literature review and concept analysis that PFC is a term that is used 

in multiple contexts – physical and situational environments – and, therefore, 

PFC is a complicated concept. Thus, to provide more depth to the 

comprehension of PFC, further investigation is required.  

4.3.4 Concept compartmentalisation  

On completion of the concept analysis, inconsistencies in the understanding 

of PFC have been clarified. Next is to compartmentalise the concept to 

examine the constituent parts (Foley and Davis, 2017). This stage of the 

concept analysis investigates the nuances of the PFC, therefore, providing 

intricate detail to the understanding PFC. The concept compartmentalisation 

is an important stage to be able to recognise how the PFC relates to practice 

and knowledge but, moreover, the impact that PFC has on practice and 

knowledge (Rodgers, 1989, Rodgers and Knafl, 2000). The concept is 

compartmentalised into antecedents, attributes, and consequences of PFC. 

Antecedents describe what happens in practice before PFC is utilised, 

whereas attributes are the beneficial impacts of PFC practice, and 

consequences are what happens after PFC has been utilised (Foley and 

Davis, 2017). In this section, the antecedents, attributes, and consequences 

identified in the literature are critically appraised.  

There is a lack of detail in the literature about the method of identifying 

antecedents, attributes, and consequences. Rodgers (1989) describes 

identifying the antecedents, attributes, and consequences if possible; 

however, provides vague guidance on how to conduct this. Rodgers (1989) 

advocates that a concept analysis is exploratory and does not need to adhere 

to a prescribed process, predetermined criteria, or ontological perspective. The 

guidance provided by Rodgers (1989) is to explore commonality in the use of 

the concept; however, this guidance applies to the overall phases of concept 

analysis, not the specific method of identifying the antecedents, attributes, and 

consequences. Rodgers (1989) does advocate a concept analysis should be 
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robust, which this concept analysis is aligned with. For this concept analysis, 

the method of identifying the antecedents, attributes, and consequence is 

explicitly outlined to strengthen the robustness the method and the reliability 

of the findings. To distinguish the methodological differences, this stage of the 

concept analysis is labelled as concept compartmentalisation.  

The concept compartmentalisation method used to identify the antecedents, 

attributes, and consequences was to examine evidence in the literature review 

and concept analysis from the following perspectives: 

• Antecedents – the events or contexts that exist before the use of PFC 

• Attributes – the causal effects of PFC provision 

• Consequences – the events or contexts that exist after the use of PFC.  

Thus, the concept compartmentalisation used for this concept analysis is 

informed by Rodgers (1989) and Foley and Davis (2017) work but 

demonstrates methodological development. 

4.3.4.1 Antecedents  

The antecedents are events that take place before PFC requires utilisation. In 

the context of PFC, this includes the activities and people related to the events 

preceding the need for PFC. The antecedents have been identified from the 

included articles in the literature review and concept analysis.  

It is strongly emphasised in the literature that to be able to provide effective 

PFC that meets all patient health needs, PFC providers require bespoke pre-

deployment training. The rationale for this is the demands of PFC are atypical 

in comparison to existing health systems (although, this refers to Western 

health systems, despite not being mentioned in the literature). There is 

currently no regulated curriculum for PFC; however, findings of current 

research from case reports and clinical guidance can be used to inform the 

content of pre-deployment training. Based on the findings of this literature 

review and concept analysis, the content of the training is not limited to medical 

knowledge and skills. The aptitude of providing holistic care for prolonged 

periods with minimal resources is advocated as a key element of PFC and, 
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therefore, should be included in PFC training. Furthermore, the risks to health 

from the (geographic and contextual) environment increase the complexity of 

providing PFC in remote environments. Thus, clinical decision-making is 

inclusive of appropriate health care interventions and how to mitigate risks to 

health. Decision-making, therefore, is another topic to be included in PFC pre-

deployment training; however, due to the variance of remote environments, 

the focus should be on enabling a decision-making strategy that can be 

adapted to multiple environments.  

When in the remote or rural environment, exposure to health risks can be 

identified as another antecedent of PFC. Based on the literature, there are 

multiple risks to health that require assessment and mitigation, particularly the 

dynamic nature of austere environments. Austere environments refer to 

military activity, most commonly conflict or war but humanitarian relief and 

mass casualty events are mentioned (Pamplin et al., 2019). Pamplin et al. 

(2019) recognises that the exposure to risks is similar for military personnel 

and civilians and investigates the use of telemedicine (referred to a telehealth) 

to increase the capability of personnel in the austere environment. Capability 

is defined here as being able to meet operational needs in the field, therefore, 

capability is increased if telemedicine can reduce the need for evacuation. It is 

important to note that capability is bespoke to the environment and activities 

taking place in the remote or rural environment; however, it is clear that there 

increasing the capabilities of PFC providers can mitigate risks to health (Smith, 

2017).  

PFC providers are integral to mitigating risks to health by being capable to 

meet all health needs of patients in remote environments. It is important to note 

that all personnel are exposed to risk, therefore, more than one person may 

require PFC. In most cases documented in the literature, one person has been 

the PFC provider, which suggests others were involved in provider PFC too. 

In such circumstances, the delegation of care may be required to people who 

are competent to provide health care with supervision from the PFC provider 

(Ieronimakis et al., 2021). This circumstance echoes the antecedent of pre-

deployment training, suggesting that more than one person in a team of people 
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deploying to a remote environment require PFC training (or basic health care 

or first aid training) so they can support the PFC provider if required. In 

extension, basic health care training can also contribute to mitigating the risks 

to health by personnel being more able to provide self-care of minor injury and 

illness.  

The use of technology is a research topic that is extensively researched. In 

addition to using telemedicine to increase the capability of PFC providers, 

integrating drone technology is an emerging area of research that suggest 

delivery of medical and health equipment may be possible in some 

environments (Mesar et al., 2018). Mesar et al. (2018) investigates the 

accuracy of automated drone delivery. The findings of this research suggest 

that drone delivery mitigates risks to health for people in remote environments 

by having access to more resources and for people who may have otherwise 

been tasked with the delivery of supplies (Mesar et al., 2018). Mesar et al. 

(2018) comment that this technology may be of use for military and civilian 

PFC; however, acknowledge drones can only be flown in calm weather 

conditions. Other technology, such as telemedicine, are tools that extend the 

reach of clinical supervision that similarly can be used by military or civilian 

PFC providers (Powell et al., 2016). However, telemedicine does not work in 

all environments and can be blocked by the topography of an environment. 

With this in mind, complete reliance on technology is a vulnerability in a health 

system that increases risks to health. This leads to the antecedent of the PFC 

provider having critical-thinking skills to inform dynamic risk assessments, 

knowing that the resources available to them are minimal (Christensen, 2018).  

Critical thinking is a topic that is advocated to be in PFC pre-deployment 

training. The rationale is the (physical and situational) environment which PFC 

takes place in is atypical to urban health systems (for those who originate 

there), particularly the dynamic nature of the risks to health. Hawkins and 

Simon (2021) highlight that pre-deployment training is not supported by 

evidence to inform topics such as critical thinking. It can be argued that there 

is an emerging evidence-base from the case reports and clinical guidance 

being published; however, the volume of data is small and is based on 
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experiential evidence of PFC. Thus, evidence-based pre-deployment training 

is identified as a PFC antecedent to inform clinical practice, policy, and risk 

management (Hawkins and Simon, 2021). 

In relation to critical thinking, a strategy of PFC provision in remote 

environments is required to enable health care providers and those in 

leadership positions to identify and mitigate risks to health (Mellor et al., 2015). 

A strategy would inform PFC provider’s clinical decision-making, supporting 

them to process the vast amount of information they need to understand to 

make an informed decision to mitigate risks to health. Mellor et al. (2015) 

emphasises that clinical practice in remote environments (described as 

wilderness environments) requires knowledge, competencies, and confidence 

in primary health care (community-based health services, including rural health 

systems), prehospital care, public health and health promotion (the protection 

and promotion of good health). These disciplines of health practice can be 

described as antecedents of PFC, all of which are required to meet the holistic 

care needs of patients in remote environments. Hawkins and Simon (2021) 

advocation of evidence-based pre-deployment training echoes Mellor et al. 

(2015) emphasis of an evidence-based planning process for PFC provision. 

Furthermore, Mellor et al. (2015) states that all personnel involved in PFC 

provision (health care providers, leaders, and organisers) should be involved 

in the planning process and their decision-making should be evidence-based. 

Mellor et al. (2015) also highlights that PFC providers do not need to be doctors 

but should be someone trained and experienced with the appropriate 

knowledge, competencies, and confidence to meet all patient health needs in 

the environment and mitigate risks to health. Thus, evidence-based planning 

and training in interdisciplinary clinical practice are antecedents of PFC that 

prepare health care providers for the challenges of PFC in remote 

environments.  

One of the most significant challenges that has been identified in this concept 

analysis are the risks to health in a remote or rural environment. Risks are 

heightened in remote environments due to the exposure to physical and 

situational hazards. If a patient requires PFC, which is effectively provided, 
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there are still risks to health overtime; namely, the long-term management of 

minor injury and illness. Without effective care of minor injury and illness, these 

conditions can escalate into acute, life-threatening health issues. One example 

is infection control during wound care – keeping the wound clean, dry, and 

protected so it can heal mitigates the risks to infection and ultimately sepsis 

(acute blood poisoning) (Murray, 2017). Risk management is, therefore, an 

antecedent of PFC that is required to protect and promote the health of people 

in remote environments (Smith et al., 2021).  

Pre-deployment training is an antecedent that can be used as a tool to mitigate 

risks to health by upskilling PFC providers and rehearsing clinical protocol. In 

a different context, analogue missions (simulated space mission) can be used 

as a method to develop risk management strategies for spaceflight and 

(eventually) the exploration of other planetary bodies (Posselt et al., 2021). 

Specific risks can be simulated in a controlled environment on Earth; however, 

the fidelity of the simulation can be increased by the analogue mission taking 

place in a remote or rural environment; this increases the realism of the risk to 

health simulation during spaceflight (that is, minimal resources, limited access 

to health services, and delayed evacuation). Posselt et al. (2021) advocate 

clearly distinguishing the in-simulation and in-reality risks to, therefore, enable 

an effective risk management strategy. If an analogue mission takes place in 

a remote or rural environment, it is evident that PFC capability should be 

included in the risk management strategy. This demonstrates that risk 

management is a PFC antecedent that is a nexus of different approaches and 

tools before PFC is required.  

4.3.4.2 Attributes  

Leading on from the antecedents that occur before PFC is required are 

attributes. Attributes are what happens in practice due to the implementation 

of PFC. In other words, attributes are the causal effects of PFC utilisation. 

Analysing the attributes of PFC provide clarity about the impacts the concept 

in practice, which further aid the comprehension of PFC in remote 

environments.  
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It is clear from the literature that PFC is utilised to save the lives of patients in 

remote environments. PFC includes lifesaving clinical interventions for acute 

emergencies and life sustaining care of minor injury and illness. It has become 

apparent, also, that PFC includes the protection and promotion of health in 

remote environments, informed by the disciplines of public health and health 

promotion. Thus, holistic healthcare, inclusive of clinical treatment and the 

protection and promotion of health are consequences of PFC utilisation. A 

holistic approach to PFC benefits patients because their health needs are met 

and risks to their health are mitigated. Furthermore, if the incidents of illness 

and injury are reduced, the strain on the limited availability of resources is also 

lessened. To achieve this consequence, rigorous pre-deployment training and 

an evidence-based strategy of PFC are required to inform clinical decision-

making and risk assessment in the field. Thus, it can be noted that to enable 

effective PFC utilisation, and the desired attributes, rigorous preparation for 

PFC must take place before being in a remote or rural environment. When 

applied to the context of sudden remote environments (due to vulnerability to 

natural hazards, conflict, or war), the capability of PFC should, therefore, be 

included in emergency planning as a risk management and mitigation strategy. 

If this is implemented, the attributes of PFC are likely to be enhanced, which 

is based on the attributes of historical cases of PFC from case reviews and 

reports.  

4.3.4.3 Consequences 

To complete the concept compartmentalisation, the consequences of PFC 

require identification. Consequences are the events and contexts that take 

place after the application of PFC. To clearly distinguish attributes and 

consequences, attributes are what occurs in practice when PFC is implements 

and the consequences are what happens after PFC has been provided.  

In the immediate aftermath of PFC being utilised, for major or minor injury and 

illness, patient monitoring is requires to evaluate the efficacy of PFC (Liu and 

Salinas, 2016). The measures of PFC efficacy are the desired outcomes from 

the perspective of the patient and the mitigation of health risks. The desired 

patient outcomes are clinical, including biosocial and psychological health, and 
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the ability to continue with the activities being undertaken in the remote or rural 

environment. Historically, clinical outcomes would be determined by the 

clinician, usually a medical doctor; however, in modern Western healthcare, 

patients are involved in the decision-making process about their care, including 

the desired outcomes of treatment. The rationale for this is to empower 

patients to have ownership of their health and to acknowledge their experience 

of living with the acute and, or long-term health needs. In other words, the 

modern approach to health services, including PFC, is person-centred care. It 

is important to note that these perspectives are Western. None of the included 

literature for this research focused on non-Western health perspectives, which 

highlights the importance of biosocial and medical anthropology to 

understanding different health cultures (see 4.3.5). Investigating PFC through 

the lenses of biosocial and medical anthropology is a consideration for future 

research.  

The monitoring of patients is completed when the desired outcomes are 

achieved (such as being able to continue the activities in the environment), or 

the patient is able to be evacuated. At this point, there is a gap in the literature 

about other consequences from PFC. However, it has been acknowledged that 

the body of evidence about PFC is based on case reports and clinical 

guidance. Case reports suggests that other consequences of PFC have taken 

place but are not captured in the literature. Documentation and record keeping 

is likely to have taken place subsequent to PFC as a process of reflection to 

identify lessons learned from providing PFC. These consequences form the 

basis of content for case reports and review, which, when published, contribute 

to the conceptualisation of PFC and emerging evidence-base. Thus, 

documentation, recording keeping, and reflection are consequences of PFC; 

although, this is the choice of the PFC provider. It is acknowledged in wider 

literature that documentation, recording keeping, and reflection are good 

practices of healthcare; this can be applied to PFC as another health care 

discipline. No other consequences were identified in the literature review and 

concept analysis; therefore, the related concepts to PFC require investigation 

to complete the concept analysis.   
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4.3.5 Related concepts  

Once the relative terms and phrases, then antecedents, attributes and 

consequences of the concept have been analysed, other concepts that relate 

to PFC need to be clarified from the data source (the literature) (Foley and 

Davis, 2017, Rodgers, 1989). The process of analysing related concepts is to 

provide clarity to any remaining areas of confusion about PFC and, 

furthermore, to identify considerations for future research (Foley and Davis, 

2017). The related concepts to PFC are identified and critically appraised in 

this section.  

The concept of military and civilian PFC has been compared and contrasted, 

differentiated by the nature of deployment and the activities undertaken. There 

are overlaps, such as a holistic approach to PFC so all patient health needs 

are met and, moreover, risks to health are mitigated. Shared practice between 

military and civilian PFC through case reports and research will strengthen the 

development of the PFC concept, which can be used to further mitigate risks 

to health in remote environments. An example of how military and civilian PFC 

concept can overlap is within the context of humanitarianism. Military services 

and civilian organisations are both involved in providing humanitarian aid to 

people in the aftermath of disasters or conflict, which often involves providing 

health care in remote environments with limited resources; this equates to 

PFC.  

Medical doctors practice medicine and approach patient care using the 

biomedical model (physical and physiological health). It is well documented 

that patients may have emergency medical needs in remote environments; 

thus, is it evident that health care providers need to be able to provide 

emergency medical care. PFC, however, is from the point when the 

emergency medical care needs have been met until the patient can be 

evacuated to a sufficiently resourced health care setting or recovers. Although 

medical care is usually provided by a medical doctor, it is advocated that the 

concept of prehospital care can be provided by any practitioner providing they 

are competent and remain within their scope of practice.  
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The concept of prolonged prehospital care has been used many times in the 

literature. Prolonged prehospital care is most closely associated with nursing 

care, defined as the holistic care of people who are unwell, including the 

promotion of health, prevention of illness and the long-term care of people who 

are ill, disabled or dying (Barrett, 2002, Fukada, 2018). It could be said that 

nurses (including health care support workers providing fundamental nursing 

care, such as washing patients) are needed to provide PFC in remote 

environments; however, as previously noted, resources are limited in remote 

environments (which includes human resources). It is impractical to deploy a 

nurse and other representatives of each member of the health care 

multidisciplinary team, therefore, interdisciplinary clinical practice is another 

concept related to PFC. This reiterates the need for interdisciplinary PFC and 

clinical decision-making in pre-deployment training to ensure the PFC provider 

is equipped with the appropriate knowledge, competence, and confidence. In 

other words, there is overlap – doctors can provide nursing care and nurses 

can provide some medical care, providing they are competent and confident 

enough to do so within their scope of practice. There is clear evidence from 

the literature, however, that patient care is not divided neatly into medical and 

nursing care. 

Another concept related to PFC in remote environments is the topic of health 

geography. Although no literature was identified with the term ‘health 

geography’, this sub-discipline of human geography is relative to the concept 

of PFC. Health geography is the study of how a geographical place effects 

people’s health. It is evident from the literature that remote environments have 

an effect on health, such as the altitude of mountainous environments or the 

cold of polar regions. Originally, health geography was it defied as medical 

geography and used a positivist approach to explain how physical 

environments effect health; however, it was recognised in the late 20th century 

that other biosocial factors influence health. In other words, there is not a 

linear, causal-effect relationship between physical geography and health. 

Health geography acknowledges that people’s health is effected by the 

physical geography of a place and their social behaviours. Health geography 

is relative to PFC because people are required to make critical decisions about 
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their behaviour and actions they must take while in a remote environment to 

reduce the risk of disaster. This decision-making process is relative to the 

remote environment a person is in; thus, the concept of health geography is 

relative to PFC. In extension to studying how environments effect health and 

risks, space has been referred to as the ultimate example of PFC.  

Space medicine is the most commonly used term to identify the health care of 

people in low-Earth orbit or space. Similarly to medical geography, space 

medicine focuses on the biomedical perspective of being in space, such as the 

additional exposure of ultraviolet light increasing the risk of cancer or muscular 

atrophy and osteoporosis caused by being in a microgravity environment. 

Space medicine is relevant to PFC because space is a remote environment in 

which health care takes place – there are limited resources to manage health 

care needs and evacuation is delayed. The term space health has been 

included in this concept analysis to accurately describe the biosocial and 

psychological effects of being in space on health. Some literature has focused 

on the holistic perspective of health in space and used the term space health, 

but this is much less common. Nevertheless, both space health and space 

medicine are concepts relative to PFC, which is an important consideration for 

future research.  

Space health and medicine is, however, directly relevant to a small number of 

people who have trained as astronauts. It is anticipated more people will travel 

to space during the 21st century, due to the commercialisation of low-Earth 

orbit and space travel; however, aerospace medicine is closely related and is 

an established field. Aerospace medicine is described as inclusive of space 

medicine, but also includes the health of people before, during and after flight 

in aircraft. PFC is linked with aerospace medicine because if people require 

aeromedical evacuation from a remote environment, they will require 

continued care during the flight. Resources are limited, which links with PFC, 

but it is important to note that care during an aeromedical evacuation is a 

temporarily remote environment that likely has sufficient resources for the 

duration of the flight. The direct relevance for PFC in remote environments is 
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patients need to be prepared for aeromedical evacuation, which mitigates 

further risks to their health.  

Another related concept to PFC is disaster risk reduction, namely due to the 

emphasis on PFC pre-deployment training. The rationale of PFC training has 

been explained in detail, but the consequence of this training is identified as 

disaster risk reduction for the PFC provider and patient receiving the care. 

Whether a PFC provider is a highly qualified health care practitioner or a first 

aider, providing PFC in remote environments requires training to prepare the 

PFC provider to meet the demands of operating in a remote environment. PFC 

training, therefore, is a disaster risk reduction strategy because the PFC 

provider can be taught how to apply their clinical experience to PFC. This 

decision-making process links with another concept relative to PFC, medical 

anthropology.  

A sub-discipline of social anthropology, medical anthropology is an area of 

study that concentrates on the biosocial culture of health (Singer and Baer, 

2018). PFC has been identified as an approach to health care in remote 

environments that can mitigate risks to health; however, it is important to note 

that clinical practice is dependent on the PFC provider’s socio-cultural 

influences of their decision-making process. In other words, the complexity of 

providing PFC in remote environments means every circumstance is different 

due to the dynamic nature of remote environments. An individual will prepare 

for and manage this unpredictability and uncertainty by replying on their 

training and their experiences, both of which are dependent on socio-cultural 

influences. In short, health care training in Western Medicine is vastly different 

in comparison to Eastern Medicine. Furthermore, the perception of health is 

subjective and is viewed differently by people dependent on their culture, 

backgrounds, and beliefs. People who require PFC may have different 

perceptions to health and risk in comparison to the PFC provider. Thus, 

medical anthropology is an important component of this research to investigate 

the biosocial and cultural influences of PFC in remote environments.  

4.3.6 Model case study 
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A model case study provides a contextual example of the concept that has 

been analysed – PFC in a remote environment – which provides another layer 

to the clarification of the concept and consolidates understanding. In other 

words, the selection of a model case provides a clear example of PFC, which 

allows a more concrete notion of the concept and clarifies the direction of 

research. A model case study is identified in this section to illustrate how PFC 

could be used in a remote environment to mitigate risks to health.  

The model case study for this concept analysis was going to be the British 

Services Mountaineering Expedition 2022 (BSME22). BSME22 was a military, 

tri-service mountaineering expedition to the Pakistani Himalayas. One team 

aimed to summit Broad Peak (8,051m) and another team aimed to complete a 

high-altitude trek to Broad Peak and K2 basecamps (4,850m and 5110m 

respectively). Both teams were undertaking mountaineering activities in 

geographically remote locations with multiple risks to health; namely, altitude 

(low concentration of atmospheric oxygen), hypothermia (cold temperatures), 

and infection control amongst the expedition teams. The activities both teams 

were participating in similarly cause risks to health – very high-altitude trekking 

(above 3,500m) and extreme-altitude climbing (above 5,500m). Due to 

logistical restraints, the resources available to both teams are limited to what 

they can carry; therefore, resources are minimal. Access to health services is 

limited by the physical geography of the remote environment and evacuation 

is likely to be delayed due to poor weather conditions. Thus, this expedition 

would have been an ideal model case study of PFC.  

BSME22 would have provided an option for fieldwork for this research to test 

the model case study; however, due to COVID19, this fieldwork option was 

cancelled. Nevertheless, an alternative fieldwork option was designed, which 

is presented and critically appraised in Chapter 8.  

4.4 Summary 

The literature review for this research identified broad research gaps of PFC, 

including PFC in remote environments to mitigate risks to health, and 
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highlighted there is no evidence-based, standardised definition of PFC. The 

lack of definition suggests PFC is an emerging area of research that is not fully 

understood. In contrast, PFC is regularly utilised in clinical practice in remote 

environments to mitigate risks to health; however, this practice takes place 

without a clear definition, evidence-base, or theoretical foundation.  

It was purposefully decided not to include a standalone discussion section in 

this chapter because the synthesis of concept analysis findings took place in 

the presentation and critical appraisal of the findings, 3.3.2. It was necessary 

to synthesise the findings with the included literature, rather than a separate 

section, to evoke and demonstrate theoretical sensitivity. A consideration for 

future publication of this concept analysis is to have the finding synthesis within 

its own section. However, for the purposes of this research, the current 

presentation of findings and synthesis is necessary for theoretical sensitivity.  

The concept analysis has provided clarity to PFC in remote environments to 

mitigate risks to health. The concept analysis has not provided a definition of 

PFC (this was not the aim); however, analysing the concept of PFC elucidates 

the meaning in remote environments to mitigate the risks to health. The 

findings of this concept analysis contributes to the emerging body of evidence 

and, furthermore, provides a more rigorous framework to conduct this 

research. Systematically developing theoretical sensitivity of PFC in remote 

environments has contributed to the reliability of the overall research findings 

(see Chapter 7) and supports the application to practice.  
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Part II Theoretical contributions: grounded theory study 
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Chapter 5 Methodology  

5.1 Introduction 

In this chapter the philosophical landscape of this research and the conceptual 

framework of health are outlined. Presenting the philosophical landscape 

provides transparency about the researcher’s beliefs and approach to 

investigating the identified phenomenon, and how knowledge is discovered 

and understood within reality (Mjøset, 2009). Transparency of these 

philosophical perspectives defines the scope of rigour and validity, 

trustworthiness, and applicability of the findings, and ultimately the research 

impact. Identifying the conceptual framework of health provides an accurate 

placement for this research within the philosophical landscape that is outlined. 

This chapter concludes with the mapping of the philosophical landscape with 

the conceptual framework of health; thus, the research paradigm of this 

research is presented.  

5.2 Philosophical landscape  

In this section the philosophical landscape is articulated and critically 

appraised. The philosophical landscape accounts for the following beliefs 

about the research paradigm that has been utilised for this research. Providing 

a transparent and explicit description and critical appraisal of the research 

paradigm strengthens the trustworthiness of the research findings and, 

therefore, has the potential to increase research impact. This section identifies 

the ontology, epistemology, and methodology of the research paradigm for this 

research, which are defined as:  

• Ontology   – the nature of reality. 

• Epistemology  – knowledge of reality and how it is studied. 

• Methodology  – the approaches to studying phenomena. 

5.2.1 Ontology  
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Ontology considers the nature of reality, namely if reality exists independently 

from human consciousness, existence, and perception, or if reality exists only 

within human consciousness (Howard-Payne, 2016). In other words, the 

ontological debate is between a single and verifiable reality, or multiple 

perceived realities. The ontology for this research is contextualism, which 

bridges the space between (1) realism with a positivist philosophy, and (2) 

relativism with an interpretivist philosophy (DeRose, 2011).  

Realism ontology is a standpoint that advocates a singular, objective, and 

verifiable reality that exists independently from human consciousness and 

existence (Madill et al., 2000). This ontological perspective is associated with 

a positivist philosophy, namely a traditional approach to research that 

advocates all phenomena is statistically verifiable. The beliefs of realism 

ontology can be applied to natural and social sciences; however, a limitation 

of realism is that not all social phenomena can be appropriately understood by 

quantification. This critique led to the acknowledgement of critical realism, 

which has a foundation of post-positivism philosophy.  

Critical realism is a belief that reality does exist independently of human 

consciousness, but the observation of reality is determined by sociological 

influences (Vincent and O'Mahoney, 2018). Sociological influences include 

researcher’s ontological and epistemological beliefs. These beliefs can be 

explicit or implicit, hence the transparency of ontological and philosophical 

perspectives defines the rigour and validity, trustworthiness, and applicability 

of research findings and impact. Physiological phenomena of health are most 

appropriately investigated with realist and positivist assumptions; however, 

health is a broad discipline (see 5.3) and includes psychosocial health. 

Psychosocial health phenomena require a different ontology to be 

appropriately understood.  

Relativist ontology is the belief that reality is perceived through human 

experiences; thus, human consciousness is reality and, therefore, there are 

multiple realities in existence (Mills et al., 2006). It is important to note that 

relativist ontology rejects the notion that reality exists independently from 

human consciousness and within human consciousness – multiple realities are 
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within human consciousness. In other words, relativist ontologists advocate 

that there are as many realities as there are people’s experiences (Howard-

Payne, 2016). Relativist ontology closely aligns with an interpretivist 

philosophy, which advocates that reality does not exist independently from 

human consciousness because it is socially constructed. Relativism is, 

therefore, an appropriate ontology for psychosocial health because it 

acknowledges that experiences of health are relative to each individual. This 

research examines health from a holistic perspective (see 5.3.6); thus, an 

ontology that bridges the space between realism and relativism is necessary.  

This research is an investigation of health that includes the biomedical (see 

5.3.1) and psychosocial (see 5.3.2) models of health. The rationale is 

biomedical health is interrelated with psychosocial health, and vice versa. 

Adhering to one ontology would exclude the other and, therefore, exclude 

complementing models of health. Furthermore, this research examines health 

within the context of remote environments and considers the resultant risks to 

health. Thus, the reality of health is dependent on the person’s holistic health 

(subject), in a remote environment (place), and in specific circumstances 

(time). The ontology that is most appropriate for this research is contextualism.  

A contextualist ontology is a belief that reality is relative to the contexts of 

subject, place, and time. In other words, there are multiple realities that are 

dependent on the person and their health in one place at one time. 

Contextualism acknowledges that in some circumstances a positivist 

philosophy (realist ontology) and, or an interpretivism philosophy (relativist 

ontology) is most appropriate, dependent on the subject, place, and time. A 

contextualist ontology is appropriate for this research because it 

accommodates the multiple influences and determinants of health in remote 

environments, which is an appropriate perspective to investigate PFC from and 

generate a grounded theory. To generate a grounded theory, awareness of 

the nature of knowledge within reality, and how it is obtained, is imperative 

(Cutcliffe, 2000). Thus, the epistemology of this research is critically appraised 

in the next section.  

5.2.2 Epistemology 
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Epistemology considers the interrelations between knowledge, how 

knowledge is understood (that is, interpreted), and how knowledge obtained 

(Pynn, 2015). The two ends of the epistemology spectrum are objectivism and 

subjectivism (Walsh and Downe, 2006). In this section, it is explained that this 

research requires a contextualism epistemology, which provides common 

ground between objectivism and subjectivism.  

Objective epistemology is a belief that knowledge exists independently from 

human consciousness (Chamberlain, 2015). Objectivists reject the contextual 

factors of observing and understanding knowledge. Thus, it is advocated there 

is one verifiable truth of knowledge that exists regardless of human perception 

and partiality. It is acknowledged that results of research from an objective 

epistemological perspective are affected by the accuracy of measurement 

tools, and the independent and confounding variables of a study, hence a p-

value is used to quantity the probability of the results being inaccurate. 

However, objectivism is the firm belief that there is a singular, verifiable truth 

of knowledge regardless of the reliability of results (Rehman and Alharthi, 

2016). Objective epistemology is associated with realism ontology due to the 

belief that reality exists as a single entity, regardless of human consciousness. 

Thus, research from an objective epistemology position investigates 

phenomena with a predetermination that the outcome will be an absolute, 

universally applicable truth of knowledge. This belief is in juxtaposition with a 

subjective epistemology.  

Subjective epistemology is the belief that knowledge can only be examined 

through sociological lenses and, therefore, cannot (and does not) exist without 

influence of researcher’s interpretation (Bilau et al., 2018). Interpretation of 

knowledge from a subjective epistemological perspective is, therefore, based 

on the researcher’s psychosocial-economic background and prejudices 

(Duggleby and Williams, 2016). Thus, there are multiple truths of knowledge 

relative to individuals and there is not correct or wrong because everyone has 

a unique psychosocial-economic background (Saliya, 2023). The endpoint of 

research from a subjective epistemological position, however, is to understand 

knowledge relative to the subject (person or people) and to increase sensitivity 
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of knowledge with emancipation from wider sociological influence of the 

subject (for example political, cultural, or historical influences). The knowledge 

of health, however, includes objective and subjective knowledge; thus, this 

research requires a comprehensive epistemology.  

Contextualism epistemology is a belief that knowledge is objective, but relative 

to and dependent on the circumstances of subject, place, and time (Madill et 

al., 2000). In other words, the nature of knowledge is dependent on the 

circumstances and context (Brendel, 2014). In relation to the health in remote 

environments, biomedical health can be measured from a realism ontology 

and objective epistemology perspective, whereas psychosocial health can be 

accurately understood from a relativist ontology and interpretivist 

epistemology. Contextualism ontology and epistemology enables this 

research to investigate holistic health within the context of remote 

environments, which have dynamic risks and influences of health. Thus, with 

a contextualism ontology and epistemology in mind, the methodology of this 

research identifies the process of research that is required. 

5.2.3 Methodology  

The methodology of research considers the overall approach to the process of 

research, namely if theory or hypotheses are tested, or if theory is being 

generated. In this section it is explained that this research largely adopts an 

inductive qualitative methodology; however, deductive methodology is used 

during data analysis.  

Inductive qualitative research is the methodology used for this research 

because the research process (utilisation of research methods) flows from 

data about the identified phenomenon to theory generation (Charmaz, 2008). 

In other words, an inductive research methodology gathers data to generate 

knowledge about a phenomenon (Walker and Myrick, 2006). On the other 

hand, deductive qualitative research is used when a theory or hypothesis is 

tested in order to prove or disprove the theory or hypothesis (Corbin and 

Strauss, 2015). The absence of a grounded theory of PFC is the identified 

research gap; thus, an inductive qualitative research methodology is used for 
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this research. Chapter 6 provides more detail about grounded theory as a 

research method; however, it is important to note that this research design 

does include some deductive qualitative methodology. 

In grounded theory (see 6.2), data is collected from a variety of sources until 

theoretical saturation has been achieved (see 6.4.1.2) (Glaser, 1992). Data 

collection and analysis takes place simultaneously and constant comparative 

analysis is used to determine the point of theoretical saturation – when data 

collection does not produce new data codes (see 6.4.3). Thus, deductive 

qualitative methodology is used during this research when constant 

comparative analysis takes place to determine if new codes are being 

identified; however, the overall methodology is inductive qualitative research. 

Table 7 provides an overview of the philosophical, which is followed by the 

next section outlining the conceptual framework of health.  

5.3 Conceptual framework of health  

Health is a broad discipline that can be researched from multiple perspectives. 

This section identifies the conceptual framework of health for this research that 

sits within the philosophical landscape that has been outlined. Six models of 

health are explored, and the interrelations with PFC are critically appraised. A 

mapping of the conceptual framework of health is presented in Table 8. 
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Table 7 Philosophical landscape 

Grounded theory 

method 
Ontology Epistemology Philosophy Methodology 

Glaserian Realism Objectivism Positivism Deduction 

Charmaz Critical realism Objectivism 
Post-positivism / 

Constructivism 
Deduction 

Straussian Realism Subjectivism Interpretivism Induction with deduction 

This research Contextualism Contextualism Contextualism Induction with deductions 
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Table 8 Conceptual framework of health and philosophy mapping 

Model of health 

Philosophical premise 

Grounded theory methods 

Ontology Epistemology Philosophy 

Biomedical health Realism Objectivism Positivism Glaserian, Charmaz, Straussian 

Biopsychosocial health Realism Objectivism Post-positivism Glaserian, Charmaz, Straussian 

Alternative/Complementary 

health 
Realism Subjectivism Interpretivism Charmaz, Straussian 

Rural and remote health  Critical realism Subjectivism Post-positivism Charmaz, Straussian 

Health geography Critical realism Subjectivism Post-positivism Charmaz, Straussian 

Holistic health Critical realism Subjectivism Interpretivism Straussian 
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5.3.1 Biomedical model of health 

The biomedical model of health has been the primary focus of Western health 

care systems since the 19th century (Borowy, 2014). According to this model, 

health is defined as the absence of illness or disease, therefore, the removal 

or control of pathology restores good health (Wade and Halligan, 2004). The 

biomedical model of health is predominantly concerned with anatomy, 

physiology, and pathophysiology; or in other words, the physical health of 

people (Westerhaus et al., 2015). When applied, the biomedical model of 

health can be described as allopathy (Borowy, 2014). For these reasons, the 

biomedical model of health is most closely associated with realism ontology, 

objectivism epistemology, and a positivist philosophy – a quantifiable approach 

to health. It follows that biomedical health phenomena are typically 

investigated using a deduction research methodology.  

Deduction research methodology mirrors the procedural approach that the 

biomedical model of health advocates – complaint, history, physical 

examination, tests, diagnosis, treatment, prognosis (Wade and Halligan, 

2004). The rationale for this is systematic approach is more efficient and 

effective at diagnosing an illness or disease. While the treatment of 

pathophysiological issues is paramount, a critique of the biomedical model is 

the rejection of societal influences of health. 

The biomedical model of health dissociates health from psychosocial, cultural, 

and economic influences of health (Lyng, 1990). The social determinants of 

health are well documented; however, they do not have significance within the 

biomedical model (Dadi et al., 2023). Investigating PFC from the perspective 

of the biomedical would require a realism ontology, objectivism epistemology, 

and a positivist philosophy to this research. In other words, the biomedical 

model of health presumes a causal relationship between treatment and 

outcome. However, this research investigates health through a holistic lens 

within the context of remote environments; thus, this research includes 

biopsychosocial health.  

5.3.2 Biopsychosocial model of health  
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The biopsychosocial model of health considers the interconnections between 

biological (physical), psychological (intrinsic) and social (extrinsic) health 

(Lehman et al., 2017). Psychological health can be defined as health 

conditions that effect the mental health of people, whereas social health 

considers the social determinants of health (Andersen et al., 2019). 

Biopsychosocial health acknowledges the complex interactions between these 

three perspectives of health, which is important for understanding health and 

the design of health systems (Bolton and Gillett, 2019). Similarly, the three 

perspectives of health are important considerations for research.  

The biopsychosocial model of health acknowledges a biomedical approach to 

health; however, accepts that there are intrinsic and extrinsic influences of 

health. Thus, studying biopsychosocial health requires a critical realism 

ontology, objectivism epistemology, post-positivism / constructivism 

philosophy, and a deduction methodology.   

When applied, the biopsychosocial model of health is mainly utilised in 

psychological and mental health practice (Alvarez et al., 2012). This approach 

to health is relevant to and important for PFC due to the extreme environmental 

challenges and risks to health; however, in many local communities in remote 

environments, the belief systems of health may differ from Western concepts. 

Thus, complementary and alternative medicine (CAM) can be considered as a 

predominant model of health.   

5.3.3 Complementary and alternative medicine  

CAM refers to medical and health practices that are complementary or 

alternative diagnostic and treatment therapies to biomedical and 

biopsychosocial health. CAM is not a model of health per sé but a collection of 

applied practices. Examples include acupuncture, aromatherapy, and herbal 

medicine. CAM are important to acknowledge because they are the preferred 

health care practices in many rural and remote communities (Cevik and 

Selcuk, 2019, Teow et al., 2021, Weinert et al., 2021). This preference is likely 

due to limited access to urban health services and a greater belief in a local 

cultural approach health (Robinson and Chesters, 2008, Robinson and 



 134 

Cooper, 2007). CAM are often specific to individual communities or people; 

thus, to understand the belief system of CAM service users, qualitative 

research is imperative. To investigate CAM, relativism ontology, subjectivism 

epistemology, and an interpretivism philosophy is needed for an induction 

research methodology. Deduction research methodology is not impossible to 

research CAM; however, rural and remote communities often have unique 

health beliefs, systems, and practices.  

5.3.4 Rural and remote health 

Rural and remote health refers to health, health systems, and health care 

services in rural and remote environments (Wakerman et al., 2017). Rural and 

remote health is an interdisciplinary field that can include medicine, nursing, 

allied health, geography, sociology, economics, and telemedicine (Farmer et 

al., 2012). The rationale for this discipline is health in rural and remote 

environments is the unique experience of health in rural and remote 

environments, namely the communities who live there (Nimegeer et al., 2016). 

In other words, urban health systems cannot be applied to rural and remote 

environments due to the limited accessibility to services and resources. Thus, 

people living in rural and remote environments experience socioeconomic 

inequality, which is a social vulnerability to the contextual health risks 

(Humphreys et al., 2006). In other words, people in rural and remote 

environments experience disproportionate health inequalities in comparison to 

people to live in urban settings (Alty et al., 2023).  

Researching rural and remote health phenomena requires a contextualism 

ontology, epistemology, and philosophy for this research due to the unique 

influencing factors of health from the remote environment. Induction research 

methodology is most appropriate; however, similar to the utilisation of CAM in 

rural and remote environments being bespoke, deductive methodology can be 

used but it is difficult to capture the unique influences of health from the remote 

environment (Chen et al., 2020). 

5.3.5 Health geography  
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Health geography is the study of interrelations between health and the physical 

geography of specific environments (opposed to epidemiology which 

examines health within these environments) (Munoz, 2014). The origins of 

health geography stem from medical geography; however, medical geography 

was limited to the biomedical model of health (Rosenberg, 1998). The term 

health geography is representative of the multiple disciplines within this field, 

including biopsychosocial, cultural, political, and economic influences of health 

in relation to the rural or remote environment (Crooks et al., 2018). The 

socioeconomic disparity and resultant disproportion of health inequalities 

experience by people in rural and remote environments are the foci of this 

research. Thus, for this research health geography is a valuable consideration 

for the contextualism ontology, epistemology, namely that the reality and 

knowledge of health are influenced by the remote environment. To investigate 

phenomena such as these, a contextualism philosophy and inductive 

methodology are necessary approach to research to understand PFC and how 

health is influenced by remote environments.  

5.3.6 Holistic health  

In holistic health, the focus is on all aspects of a person’s health, 

encompassing all models of health that are relevant to the individual (Lyng, 

1990). Holistic health is the opposite to a reductionism approach to health, 

which can be described as compartmentalising aspects of biomedical health 

into constituent components of health. The focus of holistic health, on the other 

hand, considers all components of health and acknowledges that the health of 

the whole person is required to have good health (Cmich, 1984, McLeod et al., 

2012). Holistic health can, therefore, be described as a person-centred 

approach to health (Mills, 2017).  

A counterargument of holistic health is that it is an individualistic approach to 

health limits the ability to change health systems at large; however, a holistic 

approach to includes societal influences of health, which include health 

systems so positive change can be implemented  (Lyng, 1990). Thus, holistic 

health recognises the many influencing factors of health, including the 

biopsychosocial model of health, social determinants of health, and any 
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preferences of CAM people may have (Mullins-Owens, 2016, Picard et al., 

2011). Holistic health can be applied within rural and remote health systems, 

therefore, is relevant to health geography (McLeod et al., 2012, Snyder and 

Wilson, 2015). Thus, holistic health is most appropriate for this research to 

investigate PFC in remote environments using a contextualism ontology, 

epistemology, and philosophy, with an inductive research methodology.  

5.4 Research paradigm 

This research is an original and innovative enquiry into PFC within remote 

environments that explores how risks to health can be mitigated. It has been 

established that remote environments are complex and have dynamic 

influences and effects on the health of people who live there. The research 

gap that has been identified is a theory of PFC in remote environments. The 

philosophical landscape and conceptual framework of health have been 

outlined to provide transparency to this research. Thus, the overall research 

paradigm that is used for this research is presented in Table 9, which 

demonstrates that the overall research paradigm is grounded in contextualism.   

A contextualism research paradigm emphasises that objective knowledge 

(biomedical approach) and the dynamism of holistic care is dependent on the 

context (remote environments). The rationale for this paradigm is it provides a 

systematic structure for rigorous investigation and enough flexibility to account 

for the many situational influencing factors of providing PFC in remote 

environments. 
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Table 9 Research paradigm map 

Conceptions of health 
Philosophical landscape 

Ontology Epistemology Methodology 

Biomedical model of health 

Contextualism Contextualism Inductive qualitative research 

Biopsychosocial model of 

health  

Complementary and 

alternative medicine 

Rural and remote health 

Health Geography 

Holistic health 
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5.5 Summary 

In this chapter the philosophical landscape and conceptual framework of 

health within this research are outlined. Presenting the philosophical 

landscape provides transparency about the researcher’s beliefs and approach 

to investigating the identified phenomenon, and how knowledge is discovered 

and understood within reality. Transparency of these philosophical 

perspectives demonstrates the rigour and validity, trustworthiness, and 

applicability of the findings, thus the potential for research impact. Identifying 

the conceptual framework of health provides an accurate placement for this 

research within the philosophical landscape that is outlined. This chapter 

concludes with the mapping of the philosophical landscape with the conceptual 

framework of health; thus, the research paradigm of this research is presented. 

The philosophical landscape and conceptual framework of health underpin the 

methods used in this research, which are outlined and critically appraised in 

the next chapter.  
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Chapter 6 Research methods 

6.1 Introduction 

This chapter will build on the research paradigm that has been outlined in 

Chapter 5. The research methods of sampling, collection, and analysis are 

identified and critically appraised. In doing so, the robust, systematic approach 

of this research is presented. The research methods are used scrupulously 

and meticulously throughout the research process, within the identified 

research paradigm, to ensure systematic and rigorous research. Thus, the 

research findings do not have statistical significance (which is inappropriate for 

this research) but validity and trustworthiness. The transparent and explicit 

appraisal of the research methods and process defines the applicability reach 

of the findings of this research. The limitations of the research methods are 

defined in this chapter and, therefore, the limits of research findings rigour and 

validity, trustworthiness, and applicability. Lastly, this chapter includes 

diagrammatic illustrations of the research design, which provides delineation 

of the research methods used in grounded theory generation.  

6.2 Grounded theory  

Grounded theory is a research method that is used to generate an explanatory 

theory from the discovery of emerging patterns in data (Glaser and Strauss, 

1967). In other words, the grounded theory is a conceptualisation of 

phenomena. Data patterns are analysed using a coding process that informs 

researcher memo-writing (Bryant and Charmaz, 2019). Memo-writings are the 

building blocks of the research output – a grounded theory; a theory grounded 

in data. Each component of the grounded theory, however, should be 

traceable back to individual data that was collected (Charmaz, 2014). 

Grounded theory has a predominant inductive methodology to the research 

process; however, deduction methodology is used to refine the emerging 

grounded theory during constant comparative analysis (Chun Tie et al., 2019). 
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This section identifies the process, methods, and design for this research, as 

well as the selected grounded theory approach. 

Grounded theory was originally developed by Glaser and Strauss in 1967 

during a period of discourse from traditional social science methods that tested 

existing theory to the empirical development of theory (Glaser and Strauss, 

1967). In other words, grounded theory was established to be a legitimate 

research method, in juxtaposition with the perception that qualitative research 

was an inferior step towards quantitative research with a positivist paradigm 

(Glaser and Strauss, 1967). The original purpose of grounded theory was to 

generate theory from data (not with data) that is provides evidence-based 

explanation of phenomena. Thus, the emergent PFC grounded theory is 

measured by its usefulness, not truthfulness, to acknowledge that theories 

evolve overtime (Glaser, 1998, Glaser, 2001). The method of grounded theory 

itself has been reshaped many times since its establishment, namely by 

different research paradigms informing the research process. However, there 

are common fundamental components of all approached to grounded theory. 

The predominant approaches to grounded theory are explored in 6.3; however, 

it should be acknowledged that grounded theory can be used in mixed 

methods research, although this disaggregates from the original purpose 

(Flick, 2018, Moore, 2009). Much literature has been published to debate what 

constitutes grounded theory research; however, there are some fundamental 

components of grounded theory. Table 10 outlies the fundamental 

components of grounded theory; adapted from (Hood, 2007, Sbaraini et al., 

2011).  
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Table 10 Grounded theory fundamental components 

GT Component Explanation 

Open mind to 

serendipity 

Researchers should maintain an open mind before and during grounded theory research so the 

emergent theory is generated from the data, not with the data. Strict adherence to some grounded 

theory approaches – namely, Glaserian grounded theory (see 6.3.1) – literature should not be engaged 

at all until theoretical saturation has been achieved.  

Theoretical sampling  Initial purposeful sample, followed by theoretical sampling informed by data analysis (see 6.4.1.1). 

Immediate data 

analysis  

Data analysis begins as soon as data has been collected and continues throughout the research 

process until theoretical saturation has been achieved. Immediate data analysis is required for 

theoretical sampling.  

Coding analysis  
The data is analysed through an iterative coding process. Codes emerge from the data, rather than 

codes being imposed on the data, to identify the building blocks of the emergent theory (see 6.4.3). 
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Constant comparative 

analysis (CCA) 

The codes from data analysis and memo-writings are comparative analysed with one another 

throughout the research process to inform theoretical sampling. Constant comparative analysis 

continues until theoretical saturation has been achieved. 

Inductive research 

process 

Overall, the research process is inductive; that is, data is collected, analysed, and a theory is 

generated (opposed to deduction when theory or hypotheses are tested via data collection and 

analysis). A Straussian approach to GT uses induction and deduction to refine the emerging theory 

(see 5.2.3). 

Memo-writing  

The researcher records memo-writings throughout the research process, noting salient points of theory 

generation and the decision-making process (which presents reflexivity, see 6.4.1.1). Once theoretical 

saturation has been achieved, the memo-writings are used to construct the grounded theory (see 

6.4.3.5). 

Theoretical saturation   

Theoretical saturation is the point that no new codes that change the conceptual model of the 

grounded theory are being generated from data collection (not new insights into the data). Theoretical 

saturation determines the sample size needed for data collection (not statistical significance); 

therefore, the exact sample size is unknown at the beginning of grounded theory.  

Production of a 

grounded theory 

The research output of grounded theory is a theory grounded in data (in the evidence-base) because it 

has emerged from the data. In other words, the theory has not been generated or tested with data.  
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The fundamental components presented in Table 10 are unique to grounded 

theory. Grounded theory is appropriate to use when there is no theoretical 

explanation; thus, the outcome is a theory that conceptualises phenomena (not 

simply describe it) (Walker and Myrick, 2006). The phenomena that grounded 

theory can be used to investigate are within the social sciences – namely, to 

examine what happens and how people interact. This inquiry investigates to 

symbolic interactionism within social science (Flick, 2018). Symbolic 

interactionism is an underpinning theory of social science that refers to the 

action and interaction of people with objects or circumstances based on their 

interpretations (Blumer, 1986). In relation this research, the line of inquiry 

encompasses PFC provision in remote environments to mitigate risks to health 

and promote good health; the contextual and holistic approach to PFC and 

health (see 5.3). 

Grounded theory is an appropriate method to use for this research because 

PFC already exists in practice and the research gap is a theory to this practice; 

thus, grounded theory provides the tools to bridge this research gap. Grounded 

theory has an integrative research process, which enables data to be collected 

and analysed to generate a grounded theory. As explained, PFC in remote 

environments is complex and dependent on individual circumstances (hence 

a contextualism research paradigm). Grounded theory enables the collection 

of data from multiple sources, which is necessary in order to generate an 

applicable grounded theory (see 6.5.3). Alternative research methods could be 

used but their primary aim is to develop new knowledge, prove or disprove a 

hypothesis, whereas grounded theory is the most suitable method to establish 

theory (Levers, 2013). 

Grounded theory can be described as a research strategy that is malleable, 

shaped to suit the context of the phenomena being investigated (Flick, 2018). 

The nature of grounded theory may appear pliant and vulnerable to biases, but 

the systematic robustness of grounded theory is evident by explicitly defining 

the data sampling, collection, and analysis methods (see 6.4.1 to 6.4.3) (Hall 

and Callery, 2001). In other words, grounded theory is intended to be flexible 

to ensure the research design is apposite and pertinent to the research aim, 
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while maintaining the standards of rigorous systematic inquiry to produce a 

grounded PFC grounded theory (Chun Tie et al., 2019, Corbin and Strauss, 

2015).  

There is a misconception that grounded theory uses a reductionist approach 

to research (Bryant and Charmaz, 2007). A reductionist approach presumes a 

phenomenon has a simple explanation that can be determined by the research 

process. Reductionism has a sequential research design that excludes 

flexibility in research, whereas grounded theory enables a dynamic and 

systematic research process. Grounded theory, therefore, acknowledges the 

complexity of the identified phenomena and research gap, and will enable 

rigorous data collection and analysis methods to establish a robust, applicable 

PFC grounded theory (Heath and Cowley, 2004). The next section of this 

chapter outlines grounded theory approaches, and the approach used in this 

research.  

6.3 Grounded theory approaches  

Grounded theory is a broad research method and a variety of approaches have 

evolved overtime from ‘The Discovery of Grounded Theory’ (Glaser and 

Strauss, 1967). In this section, the Glaserian, Straussian, and Constructivism 

approaches are critically appraised in relation to investigating PFC in remote 

environments. The selected grounded theory approach for this research is 

Straussian, and rationales for this selection are explained in this section.  

6.3.1 Glaserian  

Glaserian grounded theory, also referred to as classic grounded theory, has a 

realism ontology, objective epistemology, and inductive methodology (Glaser, 

1992). Glaserian grounded theory is advocated by Barney Glaser as the 

method to produce a pure and unobstructed grounded theory, free from 

prejudices and bias (Glaser, 1998). Glaser claims this is achieved through 

researcher impartiality as an observer of data, rather than manipulated the 

data in any way. Theoretical sampling is used to determine subsequent data 

collection and there is no prescribed sample size or duration of the study 
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(Glaser, 1978). The rationale for this approach, according to Glaser, is to avoid 

the influence of bias. While bias should be mitigated, Glaserian grounded 

theory is a passive and exploratory approach to theory generation; therefore, 

it is not suitable for this research. Exploratory research has its place; however, 

when considering health, it is important to adopt an evidence-based approach. 

While some remote communities have traditional health systems of 

heuristically learnt practice, this approach exclude the opportunity to identify 

more efficient and effective health practice. Thus, Glaserian grounded theory 

is appropriate for investigating social practices but not health practice within 

the context of this research.  

6.3.2 Constructivist 

Constructivist grounded theory has a realism ontology, a postmodern 

epistemology, and inductive methodology (Charmaz, 2014). Postmodern 

epistemology is the belief that knowledge cannot be separate from human 

consciousness, which is a step away from Glaserian grounded theory but still 

accepting knowledge a realism ontology (Clarke, 2005).  Constructivist 

grounded theory was pioneered by Kathy Charmaz, a PhD student of Glaser 

and Strauss, as a method used to generate a grounded theory but 

acknowledge the experiences, perceptions, and beliefs of the researcher (Mills 

et al., 2006).  

Constructivist grounded theory has an inductive methodology, but emphasis is 

on the construction of theory from the data being collected (Charmaz, 2008). 

Furthermore, Constructivist grounded theory enables a co-production of theory 

via a rapport between the researcher and participants. In other words, 

connections are identified between data to inform theoretical sampling, 

whereas Glaserian grounded theory prohibits any influence on data collection 

and analysis (Glaser, 2001). Constructivist grounded theory was not selective 

for this research because PFC is a developing area of practice (despite a long 

history of utilisation), and some practitioners are not aware of this term. As a 

result, the researcher would need to explain PFC to participants before data 

collection, exposing participants to confirmation bias – this would severely 

hinder the rigour and validity, trustworthiness and applicability of the findings.  
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6.3.3 Straussian 

Straussian grounded theory was developed by Anselm Strauss and Juliet 

Corbin to modify the approach of grounded theory methods (Corbin and 

Strauss, 2015). Straussian grounded theory has a pragmatist ontology and 

epistemology, meaning appropriate ontology and epistemology to the 

phenomenon should be used. This research uses a contextualism ontology 

and epistemology (see 5.2.1 and 5.2.2). Inductive methodology is used in 

Straussian grounded theory; however, during data analysis, deduction is used 

to enhance theoretical sensitivity and sampling (see 6.4.1.1) – this research 

similarly has an overall inductive methodology, with deduction during data 

analysis (see 5.2.3).  

A unique feature of Straussian grounded theory is the endorsement of 

researcher insight and experiences of the phenomena to inform the research 

methods (Pawluch and Neiterman, 2010). Furthermore, Straussian grounded 

theory accepts some interaction with literature before data collection is 

necessary to establish boundaries of data collection, which is distinctly 

opposite to Glaserian grounded theory. This enables an evidence-based 

approach to grounded theory, which is integral to safe clinical practice. Thus, 

Straussian grounded theory approach has been selected as the most 

appropriate approach to achieve the research aim, answer the research 

question, and provide an explanatory theory of PFC in remote environments.  

The next sections of this chapter focus on the Straussian grounded theory 

approach research methods used in this research. The recursive cycle of data 

collection, data analysis, and theoretical sampling used in this research is 

explained. The rich and in-depth data analysis methods of coding, constant 

comparative analysis, and memo-writing are explicitly outlined to present how 

the building blocks of the emerging theory are used to write the PFC grounded 

theory. To begin, the sampling methods used for this research are critically 

appraised.  

6.4 Straussian grounded theory approach 
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6.4.1 Sampling  

Sampling within grounded theory is unique to grounded theory and is used 

specifically to foster the emergence of theory (Morse, 2010). Sampling 

methods are a common thread through all grounded theory approaches 

(Howard-Payne, 2016). Firstly, purposeful sampling is used to gather initial 

data; namely, to establish if the data collection methods enable appropriate 

data to be collected (Flick, 2018). Initial purposeful sampling provides an 

opportunity for the researcher to adapt the data collection methods to ensure 

the data being collected is relevant (Corbin and Strauss, 2015). Moreover, data 

collected via the initial purposeful sample enables theoretical sampling to take 

place. 

6.4.1.1 Theoretical sampling  

Theoretical sampling is the predominant sampling methods used in grounded 

theory (Morse, 2010). Theoretical sampling is the collection of data based on 

the relevance to the emerging theory, which is determined by the simultaneous 

analysis of data (Corbin and Strauss, 2015). Initially, purposeful sampling is 

used to collect the first data set, therefore, enabling theoretical sampling to 

take place subsequently (Cutcliffe, 2000). In other words, grounded theory 

emergences from the first building block of data collected using a purposeful 

sampling method (Levers, 2013).  

The process of theoretical sampling is based on theoretical sensitivity – the 

researcher’s awareness of how relevant a priori (data that has not been 

analysed) data and the products of grounded theory data analysis is to the 

emerging theory (Glaser, 1978). Theoretical sensitivity determines if new data 

is being collected, based on data coding (see 6.4.3). In other words, theoretical 

sampling is the process of data collection based on new data contributions to 

the emerging theory which are determined by theoretical sensitivity (Walker 

and Myrick, 2006). 

Theoretical sampling is appropriate, relevant, and necessary for grounded 

theory because it enables an incisive and inductive approach to the research 

process. Furthermore, theoretical sampling enables the researcher to ensure 
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comprehensive data collection that fulfils the research aim, which increases 

the robustness and generalisability of the emergent PFC grounded theory. 

Alternative sampling methods that are determined by proportionate 

representation of a population, such as stratified or randomised sampling 

methods, are more replicable (Morse, 2010). A replicable sampling method 

can strengthen the reliability of research findings because the accuracy 

sampling can be quantifiably verified. It could be argued that theoretical 

sampling can be less replicable because data collection is determined by 

theoretical sensitivity, not a predefined approach as seen in stratified or 

randomised sampling methods. A precisely replicable sampling method would 

not provide inductive, data driven sampling and is, therefore, not appropriate 

for grounded theory. Thus, initial purposefully sampling, followed by theoretical 

sampling is required and utilised for this research.  

The quality of theoretical sampling is determined by the reflexivity of the 

researcher (Mruck and Mey, 2007). Reflexivity is the examination of the 

decision-making process, and any potential influences, during the data 

collection and analysis methods used in grounded theory (and other qualitative 

research methods) (Hall and Callery, 2001). The influences may be due to bias 

or prejudices; thus, to mitigate this reflexivity is used. Reflexivity is attuned 

during memo-writing, which provides a transparent record of the decision-

making process during data collection and analysis (Corbin and Strauss, 

2015). Thus, memo-writing is a tool to enable rigorous and trustworthy 

theoretical sampling that strengthens the reliability of the grounded theory (Hall 

and Callery, 2001). Memo-writing provides a narrative of the data collection 

decision-making process; however, Memo-writings are also the building blocks 

of the emerging theory (see 6.4.3.5).  

It is important to note that in grounded theory, there is no predetermined 

sample size. A representative sample of a population is not relevant to the 

efficacy of the research output – a grounded theory. Rather, the number of 

research participants is guided by theoretical sensitivity (Glaser, 1978). There 

is some literature that identifies the average number of research participants 

(based on a sample of one hundred grounded theory studies) is approximately 
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10-30 interviews; however, it is emphasised that data collection is only 

completed when theoretical saturation is achieved (Thomson, 2010). (See 

6.4.2 for data collection methods.) It is also advocated that planning for 30 

interviews in the research approval process (such as ethics review) is 

recommended, which was adopted for this research (see 6.5.4 for ethics). 

Thus, theoretical sampling continues until the point of theoretical saturation 

and not when data has been collected from a predetermined sample size. 

6.4.1.2 Theoretical saturation  

In numerically focused sampling methods, data saturation is defined as the 

amount of data that is representative of the population. However, as 

established, grounded theory is not numerically driven, but concentrates on 

theoretical sampling for analysis to establish an explanatory, evidence-based 

theory (Sbaraini et al., 2011). Therefore, data saturation is not applicable to 

grounded theory. When using grounded theory, theoretical sampling ceases 

when theoretical saturation has been achieved (Flick, 2018). 

Theoretical saturation is when no new codes or memo-writings are being 

identified from data analysis (Corbin and Strauss, 2015). In grounded theory, 

predetermining the sample size needed to achieve theoretical saturation is 

avoided because this would influence the data collection methods and prevent 

the emerging theory from being grounded in theory (Glaser and Strauss, 

1967). Thus, theoretical sensitivity guides data collection and ceases when 

theoretical saturation has been achieved. The point of theoretical saturation 

for this research is defined as: 

1. No new open coding concepts, axial coding categories, or additions to the 

selective coding conditional matrix (see 6.4.3.1 to 6.4.3.3). 

2. No new memo-writings based on data collection, or constant comparative 

analysis (see 6.4.3.4 to 6.4.3.5). 

6.4.1.3 Inclusion and exclusion criteria  

The inclusion criteria for participants of this research must be a registered 

health care professional or certified first aider with experience of PFC in remote 
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environments. The exclusion criterion is aged 17 years or younger. See 

Appendix 6 for a detailed explanation of the inclusion and exclusion criteria.  

6.4.1.4 Recruitment  

The recruitment of participants for this research was conducted via the 

networks of the two collaborating organisations – Remote Area Risk 

International (R2Ri) and the UK Ministry of Defence, Royal Centre for Defence 

Medicine (RCDM). R2Ri are a civilian remote environment risk consultancy 

and education provider, whereas RCDM are a military organisation 

researching and training personnel in military health. Both collaborators have 

subject matter experts of PFC in remote environments within their networks 

and provide PFC pre-deployment training. Thus, R2Ri and RCDM provided 

ideal collaborators for the purposes of recruiting research participants.   

There was one purposeful sample for the initial pre-interview survey and semi-

structured interview (from R2Ri), followed by theoretical sampling of data 

collected during subsequent semi-structured interviews. The initial pre-

interview survey and semi-structured interview was conducted as a pilot study. 

The rationale for this was to trial the survey and semi-structured interview 

questions to determine their efficacy. It is important to note that the pilot study 

did not affect the data collection methods – doing so would be breaching the 

Straussian grounded theory approach for this research. Rather, the pilot 

enabled a critical review of the questions used based on the relevance to the 

research aim and question, and the theoretical sensitivity (developed from the 

literature review and concept analysis; see Chapter 3 and Chapter 4). Thus, 

the pilot study enabled effective and efficient data collection from the research 

participants, who are summarised in the next section. See Appendix 7 for an 

overview of the included participants, and 7.2 for a critical appraisal of the 

impact for this research.  

6.4.2 Data collection  

In this section, the data collection methods used for this research are outlined 

and critically appraised. Data was collected using a variety of data collection 

methods, as per endorsement from grounded theory literature. Data was 
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collected from the two collaborating organisations of this research to include 

data about PFC practice in each context. The first stage of the data collection 

methods to be critically appraised is the use of a survey.  

6.4.2.1 Survey 

Research participants were asked to complete a tick-box survey of their 

background (see Appendix 7 for the survey questions). The survey is hosted 

in Microsoft Forms, as required by UCL Data Protection Office. The survey 

questions have been adapted from Faculty of Pre-Hospital Care, Royal 

College of Surgeons of Edinburgh, updated guidance for medical provision for 

wilderness medicine (Mellor et al., 2020). The rationale for using this guidance 

as the basis for the pre-data collection survey is it is the most comprehensive 

document on providing health care in remote environments. The pre-data 

collection survey data was collected to (1) inform the evaluation of the data 

collection regarding principles of equality and diversity, and (2) will inform the 

evaluation of professional backgrounds and experiences of participants 

included in this research who have provided PFC in remote/austere 

environments.  

6.4.2.2 Semi-structured interviews  

In grounded theory, there are no prescribed data collection methods – it is 

emphasised that the data collection methods should be appropriate to collect 

data that will answer the research question (Cutcliffe, 2000). To understand 

PFC in remote environments, semi-structured interviews of PFC providers 

were chosen as the primary data collection methods to understand the social 

science practices. In some literature about grounded theory, unstructured 

interviews are advocated as the most appropriate method to enable 

participant-led data generation (which mitigates the risk of selection bias by 

the researcher) (Glaser, 1998). However, PFC is a developing area of practice 

with a growing body of literature (Keenan and Riesberg, 2017). Explaining PFC 

in interviews would expose data collection methods to influence of confirmation 

bias, so semi-structured was used to provide enough of a structure to keep 
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interviews focused but enough flexibility to allow participants to share their 

experiences.  

Semi-structured interviews were utilised only to collect data from health care 

providers with PFC provision experience in remote. There were three data 

sources of participants – R2Ri (civilian) and RCDM (military) for theoretical 

data contributions, followed by semi-structured interviews from PFC providers 

during case studies for empirical contributions. The questions of the semi-

structured interviews were based on the literature review, concept analysis, 

and pilot interview with a purposeful sample to ensure the questions were 

evidence-based. The semi-structured interviews were automatically 

transcribed but Microsoft Teams and amendments were made to ensure 

accuracy by the researcher. The data was securely stored on internal UCL 

data storage systems, including back-ups, as approved by UCL Data 

Protection Office (see 6.5.4). The semi-structured interview questions are 

outlined in Appendix 8. 

6.4.3 Data analysis  

Data analysis for grounded theory research is unique as it enables the 

conceptual analysis of qualitative data (Clarke, 2005). It is important to note 

that grounded theory analysis is not the same as qualitative thematic analysis 

(Glaser, 1992). Grounded theory data analysis is a systematic immersion into 

the data to identify conceptual meaning followed by a progressive 

development of theory emersion from the data. For this research, Straussian 

grounded theory data analysis is used.  

Straussian coding is complex, having three stages of coding – open, axial, and 

selective coding – which provide in-depth and active analysis of the data; 

although, each stage of analysis is utilised sequentially and concurrently 

(Corbin and Strauss, 2015). Initially, open coding is used to infer concepts from 

the raw data. (In original Straussian grounded theory, open coding identifies 

categories; however, for this research, the product of open coding has been 

identified as concepts to distinguish between the product of axial coding.) 

Then, axial and selective coding are used to identify categories and a 

conditional matrix. Simultaneously, there is a constant comparison of 
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concepts, categories, and the conditional matrix to further analyse the data, 

while memo-writing of each stage of data analysis takes place. The memo-

writings are the building blocks of the grounded theory; thus, they are grounded 

in the data being collected. In other words, grounded theory data analysis is a 

method that enables the generation of theory from data (Walker and Myrick, 

2006). The headline stages of grounded theory data analysis and memo-

writing are outlined below in Table 11; however, in practice, this linear outline 

is cyclical and is repeated via constant comparison until theoretical saturation 

is achieved.  

Table 11 Grounded theory stages 

Stage 1 Stage 2 Stage 3 

Open coding  Concepts  Memo-writing 
 

Axial coding  Categories  Memo-writing 
 

Selective coding  Conditional matrix  Memo-writing  

PFC grounded theory 

 

In grounded theory data analysis, the concepts, categories, and conditional 

matrix should not be predetermined or presumed before or during the data 

collection and analysis (Howard-Payne, 2016). The researcher’s 

preconceptions are excluded from the data collection and analysis methods to 

ensure the coding, analysis, and memo-writing are developed from the data, 

enabling the emergent theory to be grounded in the empirical evidence (Corbin 

and Strauss, 2015). In other words, the concepts, categories, and conditional 

matrix are generated from the data, and not applied to by the researcher, to 

ensure the grounded theory is rooted in data; thus, the trustworthiness and 

rigour of the findings are enhanced (Hall and Callery, 2001). The next three 

sections present the details of open, axial, and selective coding used in this 

research and a critical appraisal of the data analysis method. Figure 3 

illustrates the process of open, axial, and selective coding of the data from 

semi-structured interview transcriptions, and the outputs from each stage: 

concepts, categories, and a conditional matrix.  
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Figure 3 Data analysis process 

 

6.4.3.1 Open coding  

Open coding is the first stage of grounded theory data analysis in grounded 

theory. In open coding, each sentence of the semi-structured interview 

transcripts is assigned a concept that represents the meaning of what the 

interviewee has said (Corbin and Strauss, 2015). If the sentence contains 

more than one concept, segmentation is used to distinguish between the 

different concepts. Segmentation is the separation of sentences (the data) into 

the smallest concepts of meaning, which is completed by using superscripted 

number codes. Segmentation enables the researcher to fractionate complex 

data and accurately establish concise, specific, and accurate concepts from 

open coding. The aim of open coding is to establish conceptual meaning of the 

data, sentence by sentence, until the data set is analysed into concepts. 

Analysing the data sentence by sentence ensures the analysis is systematic 

and comprehensive. The concepts should be concise, specific, and accurate. 
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Open coding is an engaging analysis method that enables the development of 

the researcher’s theoretical sensitivity, which is then developed during the 

second stage of grounded theory data analysis – axial coding (Cutcliffe, 2000). 

6.4.3.2 Axial coding  

Axial coding is the categorisation of concepts from opening coding; thus, 

producing categories. The process of axial coding, according to Strauss and 

Corbin, is the identification of four categories: the cause, context, strategy, and 

consequence (Corbin and Strauss, 2015). The aim of axial coding is to 

categorise the concepts in order to map the conceptual influences of the 

concepts. Thus, categorising the concepts from open coding maps the 

influencing factors of the PFC in remote environments which deepens the 

conceptual understanding of the emerging grounded theory (Glaser, 2001). On 

completion of axial coding, the last stage of grounded theory data analysis 

takes place – selective coding.  

6.4.3.3 Selective coding  

Selective coding is the final stage of grounded theory data analysis, which aims 

to achieve conceptual profundity and comprehension (Corbin and Strauss, 

2015). The categories from axial coding are assimilated into a conditional 

matrix that displays the network of fundamental variables of the developing 

theory on micro and macro levels. In other words, the conditional matrix holds 

the core components of the theory that can be traced back to individual 

concepts that were produced from open coding. Thus, when theoretical 

saturation is achieved, the emergent theory is clearly grounded in evidence. In 

Straussian grounded theory, selective coding involves identifying the storyline, 

a chronology of the categories that provides a rigorous conceptual 

understanding of the social science of PFC in remote environments (Flick, 

2018). Often, the social science phenomena is complex and unlikely to be a 

linear process; therefore, the product of selective coding is a conditional matrix 

that represents the complexity.  

It is important to note that the three-stage grounded theory data analysis 

method is the vehicle that drives theory generation; however, meanwhile, there 
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are two other data analysis processes taking place. Between each stage of 

grounded theory data analysis, memo-writing is undertaken (see 6.4.3.5), and 

constant comparative analysis of the concepts, categories, and conditional 

matrix is utilised to enrich the data analysis and increase the validity and 

confirmability of the emergent grounded theory (Corbin and Strauss, 2015). 

(See Figure 4 for an illustration of the overall data collection and analysis 

process.) It can be noted, that grounded theory data analysis is a vehicle that 

drives theory emergence, which is fuelled by constant comparative analysis, 

and memo-writings are the blocks to build the PFC grounded theory that are 

collected throughout the process. The next sections of this chapter critically 

appraise constant comparative analysis and memo-writing to provide 

transparency in how these tools are used within this research. 

6.4.3.4 Constant comparative analysis  

Constant comparative analysis is the comparison of data and all concepts, 

categories, and conditional matrix as they are identified during the grounded 

theory data analysis process (see 6.4.3) (Corbin and Strauss, 2015). Constant 

comparative analysis takes place simultaneously with grounded theory data 

analysis (similarly to memo-writing; see 6.4.3.5) using a concept indicator 

model – a the identification of relative open coding concepts with axial coding 

categories and selective coding conditional matrix (Chun Tie et al., 2019). 

Thus, the concept indicator model is a tool to promote the accuracy of 

theoretical sensitivity. Simultaneous comparative analysis is necessary 

because this process identifies conceptual similarities, differences, and 

anomalies between the data and concepts, categories, and conditional matrix. 

In other words, constant comparative analysis enables the PFC grounded 

theory to systematically emerge from a descriptive account of practice to a 

theory rooted in empirical evidence. Constant comparative analysis also 

enhances theoretical sensitivity as the PFC grounded theory emerges until the 

point of theoretical saturation.  

Constant comparative analysis demonstrates that data analysis is grounded 

theory is a rigorous and in-depth examination of data; however, it is important 

to note that constant comparative analysis is not data triangulation (Heath and 
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Cowley, 2004). The utilisation of triangulation is primarily to investigate new 

insights into the data, findings, and grounded theory (Flick, 2018). 

Triangulation can be used to confirm results and findings, or conduct a quality 

assessment; however, this utilisation of triangulation is apt for positivist 

quantitative research that aims to test theory or hypotheses (Flick, 1992, Flick, 

2017). The output of grounded theory, however, is a grounded theory and 

memo-writing is the tool used to build the theory based on empirical data.  

6.4.3.5 Memo-writing 

Memo-writing is a tool to document notes about the processes of data 

collection, grounded theory data analysis, and constant comparative analysis 

(Lempert, 2007). Memo-writings can be written notes, figures, or tables – these 

notes are the building blocks of the grounded theory (Mills et al., 2006). In other 

words, data collection, grounded theory data analysis, and constant 

comparative analysis are the vehicles that drive theory emergence, whereas 

memo-writing is the tool used to build the theory from empirical data.  

A purpose of memo-writing is to document an account of the conceptualisation 

of the data from the point of purposeful sampling to theoretical saturation 

(Lempert, 2007). Memo-writing is also tool to develop and attune research 

reflexivity and theoretical sensitivity during the research process and provides 

a transparent record of theory emergence (Glaser, 1978). Thus, the process 

of memo-writing leads to the emergence of the PFC grounded theory. For the 

Straussian grounded theory approach used in this thesis, greater emphasis is 

on the association of data with the emergency grounded theory – that is, the 

open coding concepts, axial coding categories, and selective coding 

conditional matrix. However, to provide transparency of memo-writing, an 

example is provided in Table 12.  

6.4.3.6 Data analysis management  

The primary tool used for grounded theory data analysis is Microsoft Excel. 

Excel is traditionally a numerical data analysis software; however, it can be 

used for qualitative data analysis (Meyer and Avery, 2009, Ose, 2016). It is 

noted in the literature that using Excel as a tool for qualitative data analysis 



 158 

can be time consuming, which is similar to a critique of grounded theory 

(Guerrero et al., 2019). Grounded theory has been described as time 

consuming due to the extremely detailed and rigorous data analysis (Mruck 

and Mey, 2007). Excel enables the high-level of detailed analysis needed for 

grounded theory, whereas alternative qualitative analysis software is limited in 

scope for grounded theory data analysis. Furthermore, Excel functionality is 

flexible enough to enable theoretical sampling and, moreover, memo-writing 

as a record of the coding process decisions. This is of great importance for 

ensuring the integrity of the systematic data analysis approach. Lastly, Excel 

enables the researcher to interact with the data when analysing, which is 

advocated when using grounded theory, providing memo-writing takes place. 

Alternative qualitative analysis software, such as NVivo, was considered as an 

analysis tool for this research. NVivo is a widely used software and is a valid, 

reliable tool; however, NVivo has prescribed data analysis functions, albeit 

many options, and is, therefore, deemed not suitable for this research. A 

prescribed data analysis method introduces predetermined influences of data 

collection and theoretical sampling, therefore, preventing the results theory 

being grounded in empirical evidence. Furthermore, researcher interaction 

with data analysis is needed for Straussian grounded theory approach data 

analysis to enable the identification of concepts, categories, and conditional 

matrix. Figure 4 provides an illustration of the overall data analysis process. 

The subsequent section explores the quality assurance of this research.  
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Figure 4 Grounded theory data collection and analysis flow diagram 
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6.5 Quality control and indicators 

Grounded theory can be described as a research strategy that is malleable, 

shaped to suit the context of the phenomena being investigated (Howard-

Payne, 2016). The nature of grounded theory may appear pliant and 

vulnerable to biases, but the rigour of grounded theory is evident by explicitly 

defining the data sampling, collection, and analysis methods (although other 

studies using grounded theory may apply slightly different methods that are 

applicable to their identified research gap). In other words, grounded theory is 

intended to be flexible to ensure the research design is apposite and pertinent 

to the research aim, while maintaining the standards of rigorous systematic 

inquiry. Thus, the quality of research requires explicit evaluation (Flick, 2018).  

In this section the components of quality control are identified. There are no 

generic criteria for the evaluation of all qualitative research, including grounded 

theory (unlikely quantitative research) (Cutcliffe, 2000). For this research, this 

is due to the contextualism ontology and epistemology of this research, 

whereas the quality of research with a positivist paradigm can be quantitative 

evaluated through a p-value (probability of results being incorrect). In the 

literature, it is acknowledged that the evaluation of quality in qualitative 

research is bespoke to each study and the quality indicators should be defined 

(Corbin and Strauss, 2015).  

Quality control for this research are based in Corbin and Strauss (2015) 

components that promote quality in qualitative research – rigour and validity, 

trustworthiness (constituted by credibility and confirmability), applicability, 

ethics and data protection, and ownership of the limitations. In this section, 

these components of quality control are critically appraised to evaluate the 

quality indicators of this research.  

6.5.1 Rigour and validity 

Rigour is defined as the systematic utilisation of research methods (Chun Tie 

et al., 2019). Grounded theory has many approaches and the approach used 

for this research is outlined in 6.3 – a Straussian grounded theory approach. 

Some adaptations have been made to the original Straussian grounded theory 
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for this research, namely the contextualism ontology and epistemology; thus, 

maintaining a consistent and accurate utilisation of the methods identified in 

this research determines the rigour. A high standard of rigour in this research 

complements the high-level of validity.  

Validity refers to the accuracy of the methods used to bridge the research gap 

and answer the research question (Creswell and Miller, 2000). The validity of 

research is determined by external and internal influences of the research 

process (Flick, 2018). The external influences determine if and how the 

emergent grounded theory can be applied in practice. This research has a 

contextualism ontology and epistemology, which presumes that reality and 

knowledge is relative to subjects, places, and time; thus, it is presumed that 

the findings of this research are only applicable to specific subjects, places, 

and time, rather than the PFC grounded theory being generalisable. The 

internal influences of validity for this research consider how the accurate use 

of the identified research methods can be maintained. For this research, 

reflexivity is used to monitor rigour and theoretical sensitivity.  

Reflexivity can be defined as methodically developing awareness and insight 

into the research process (Mruck and Mey, 2007). In grounded theory, 

reflexivity is complemented by the development of theoretical sensitivity (the 

awareness of how relevant a priori data, concepts, categories, and conditional 

matrix is to the emerging theory; see 6.4.1.1) (Hall and Callery, 2001). 

Reflexivity involves demonstrating how decisions were made and how the 

researcher’s own assumptions and personal interests were managed. For this 

research, reflectivity and theoretical sensitivity is developed and maintained by 

memo-writing and constant comparison analysis (Corbin and Strauss, 2015). 

Thus, the critiques of grounded theory (and qualitative research at large) being 

too subjective and having limited reliability are accurate up to a point – 

grounded theory does not aim to be reliable; grounded theory aims to produce 

a valid and trustworthy grounded theory (Glaser and Strauss, 1967). In the 

next section, the constituents of trustworthiness are presented. 

6.5.2 Trustworthiness 
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The trustworthiness of qualitative research is dependent on the credibility, 

confirmability, and truthfulness of the findings (Creswell and Miller, 2000, 

Lewis-Beck et al., 2003, Lincoln and Guba, 1985). On the other hand, 

credibility refers to the genuine account of lived experiences. The data 

collection methods used for this research are designed to enable participants 

to have a voice and empower them to share their story. To mitigate the 

influence of selection bias, direct quotes from the semi-structured interviews 

are presented and they are mapped with the open coding concept, axial coding 

categories, and selective coding conditional matrix. Thus, each component of 

the emergent grounded theory can be traced back to the data; therefore, 

demonstrating it is a grounded theory. It follows that the confirmability of 

research findings refers to the delineation of the PFC grounded theory to the 

a priori data. Microsoft Excel is used as a data analysis management tool and 

provides a record of data analysis and the generation of concepts, categories, 

and conditional matrix.  

The generalisability of findings is another measure of quality in qualitative 

research, which considers how widely the findings can be applied. However, 

this is not an appropriate measure for this thesis because the emergent 

grounded theory does not intend to be globally generalisable – the intension is 

for the PFC grounded theory to have rigor, validity, trustworthiness, and 

applicability for use in remote environments. The applicability of this research 

is critiqued in the next section.  

6.5.3 Applicability 

An indicator of quality for research with a qualitative methodology is the 

applicability to practice (Corbin and Strauss, 2015). In grounded theory, there 

are four constituents to applicability that determine quality in grounded theory 

research (Glaser and Strauss, 1967).  

Firstly, the emergent grounded theory should be from and be relevant to the 

area it was generated from. For PFC, the ‘area’ is remote environments and 

data is collected from PFC providers with experience of PFC provision in a 

variety of remote environments. Secondly, the PFC grounded theory should 
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be understandable to all. The theory has been synthesised into a PFC model, 

which is presented in Chapter 7 in language that is accessible and succinct. 

Thirdly, an emergent grounded theory should be dynamically relevant, 

applicable to a variety of contexts and situations. The research design ensured 

that data was collected from a variety of remote environments, thus the 

findings encompass a broad spectrum of remote environments and the 

challenges that are presented there. Lastly, a grounded theory should inform 

the user’s decision-making in making change to their practice. The results PFC 

grounded theory is relevant to PFC provider’s practice and, furthermore, 

informs policy, training, and clinical practice; thus, PFC grounded theory 

informs PFC providers at multiple points.  

Thus, the applicability quality of this research findings is a strength within the 

contexts of remote environment health services, military and civilian. The limits 

of applicability for this research are within the conceptual framework of health 

(see 5.3). 

6.5.4 Ethics and data protection  

All research, including this thesis, needs to be ethically reviewed. To ensure 

the principles of research ethics are upheld, applications to UCL Research 

Ethics Committee (REC) and Royal Air Force Scientific Advisory Committee 

(RAFSAC) were submitted for independent ethical review. In this section, the 

ethical considerations are presented.  

An ethical issue to be mindful of is maintaining confidentiality of research 

participants, particularly registered health care practitioners who have treated 

patients in remote environments. To mitigate the risk of exposure, all data is 

collected anonymously and securely stored on UCL N drive (primary storage) 

and UCL Data Safe Haven. UCL Data Protection Office approval was provided 

for the data management plan, reference number: Z6364106/2020/03/121.  

During survey or semi-structured interview questions participants may have 

been reminded of challenging situations when they provided PFC in remote 

environments, evoking anxiety or stress. It is important to note that 

participating in this research may provide an opportunity to reflect of the 
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provision of PFC in remote environments, thus participating in this research 

may be beneficial. Nevertheless, evoking distressful memories is not the 

intension of the surveys or interviews; however, in this circumstance: 

• Participants will be reminded that the interview or survey can be paused or 

stopped at any time of their choosing, thus empowering the participants to 

be in-control  

• Participants will be signposted to occupational health support networks 

within their organisations and, or the mental health charity Mind, who can 

provide professional mental health counselling if required   

• Participants will be reminded that they can book an appointment with their 

GP for mental health care and referral to alternative professional mental 

health services on recommendations from the participant’s GP 

• Participants will be reminded they can withdraw some or all of the data they 

have shared and request some or all of their data to be securely destroyed. 

As all participants of this research are registered health care practitioners or 

qualified first aiders, all participants are subject to maintaining patient (PFC 

recipient) confidentiality in their governing body or qualification provider; 

therefore, the risk of patient’s identity being revealed in the surveys or 

interviews is minimal. However, should patient confidentiality be purposefully 

breached, the participant’s detailed will be passed on to the participant’s 

governing body or qualification provider, who are experienced in managing 

breaches of confidentiality. UCL REC reference number is 17853/002 and 

RAFSAC reference number is SP2111.  

6.6 Summary 

This chapter has been built on the methodological foundations outlined in 

Chapter 5. In this chapter, the research methods that have been used in this 

research have been outlined and critically appraised. The Straussian grounded 

theory approach which is used has been explicitly outlined to provide 

transparency of the methods used to investigate the PFC grounded theory. It 

has been acknowledged that there are multiple approaches to grounded 
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theory. It is important to recognise that no approach is superior. Rather, the 

Straussian grounded theory approach has been identified as the most 

appropriate for this research because it enables the research aim and 

objectives to be completed and the research question answered. Lastly, the 

measures of quality and control have been presented to demonstrate how the 

high standard of academic research and rigour are being held in this research. 

The next chapter presents the findings of this research and critically appraises 

the emergent PFC grounded theory.  
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Chapter 7 Findings 

7.1 Introduction 

In this chapter the research findings are presented. The findings are 

systematically presented as theoretical, methodological, and empirical findings 

to demonstrate the robustness and substantiality of this research. All findings 

from the surveys and semi-structured interviews that were utilised to develop 

a PFC grounded theory. The PFC grounded theory is known as the theoretical 

finding to distinguish it from the methodological and empirical findings of this 

research. The PFC grounded theory was then studied methodologically and 

empirically. The methods used to study the PFC grounded theory are outlined 

and critically appraised in this chapter. The rationale for this decision (opposed 

to including the methods of methodological and empirical test in the methods 

chapter) is to ensure the methods of this research are explicitly outlined and 

critically appraised to demonstrate robustness. Outlining and critically 

appraising the methods of methodological and empirical studies in this chapter 

clearly demonstrates that these studies were designed and carried out once 

the grounded theory study was completed; thus, the grounded theory was not 

influenced by pre-empting the methods of methodological and empirical tests.  

It is important to note that testing newly established grounded theory is not a 

requirement of Straussian (or any other) grounded theory methods (Glaser, 

2001, Glaser, 1992). However, the aim of this research was to make an original 

and significant contribution to PFC theory, knowledge, and evidence. It was, 

therefore, decided that the newly established PFC grounded theory could be 

tested to explore the scope of application and research impact – this would 

satisfy the research aim. Thus, a methodological and empirical test of the 

newly established PFC grounded theory was designed and carried out.  

For the findings of grounded theory, excerpts from the surveys and semi-

structured interviews of the research participants are used to evidence the 

analysis of data and are direct quotes from the semi-structured interview 

transcripts. Excerpts from semi-structured interviews have had minor editing 
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to remove filling words (such as, “um,” or, “you know,”) or repetition, (such as, 

“I thought, I thought that,”). Squared brackets [ ] are used to highlight where 

words have been added to clarify the research participant’s meaning. Lastly, 

segmentation is used to compartmentalise long phrases and identify specific 

points of meaning (see 6.4.3.1). Segmentation is used by a number and 

forward slash for each point of meaning; for example, “1/”. All data has not 

been edited to change the salient meaning of the research participants in any 

way – reflexive practice has been used to preserve the meaning of data shared 

by research participants. Table 12 provides an example of an original and 

edited except to demonstrate the editing process of data. An example of how 

memo-writing is used is also provided, which was consistent throughout the 

data analysis process. 

Table 12 Data editing example 

Original excerpt Edited except Memo 

Question asked: what is your understanding of PFC in remote 

environments? 

OK, so, I guess from my 

perspective it's anytime 

that we've either got a 

medical or trauma 

casualty where we're 

going to have prolonged 

evacuation times for 

whatever reason that 

maybe – whether that's 

weather-related location 

related, state of the 

casualty, etc.  

OK, so, I guess from my 

perspective it's anytime 

that we've either got a 

medical or trauma 

casualty 1/  

where we're going to 

have prolonged 

evacuation times for 

whatever reason that 

maybe – 2/  

whether that's weather-

related location related, 

state of the casualty, etc. 

3/ 

This data suggests 

there are several 

layers to the 

understanding of 

PFC, which may be 

interpreted 

differently by each 

person based on 

their own 

experiences of 

providing PFC.  

Segmentation: 1/ Biomedical health needs 

2/ Delayed evacuation 
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3/ Multiple influencing factors of delay 

 

Excerpts have been selected for inclusion in this thesis based on relevance to 

the key findings of this thesis. Including directly quoted excerpts ensures the 

story and experiences of all research participants are accurately presented, 

thus providing a transparent record of what data has been analysed.  All data 

from included participants were analysed using the methods outlined (see 

6.4.3) to reach the findings presented in this chapter. Firstly, an overview of 

the included research participants is presented in 7.2. 

7.2 Research participants 

Included in this research were 1 participant for the pilot study, 10 participants 

for the PFC grounded theory generation (until theoretical saturation was 

achieved), and 2 participants were interviewed as part of two case studies to 

empirically test the PFC grounded theory (see 9.1). A summary of the 

participant’s backgrounds who informed the PFC grounded theory is presented 

in Appendix 7.  

Information about the participant’s backgrounds were collected via a pre-

interview survey that was completed anonymously. Collecting background 

information about the research participants was necessary to (1) ensure 

participants met the eligibility criteria (see 6.4.1.3), and (2) understanding the 

commonalities and differences between other research participants. 

Understanding the commonalities and differences is required to have 

awareness of how the experiences of each participant has been informed. 

Having this awareness is required because each participant’s story and 

experiences is unique, which may affect how their approach PFC in remote 

environments.  The aim of having this awareness is not to quantify ‘better’ or 

‘worst’ experiences but to have an in-depth understanding of the participant’s 

story and experiences. Nevertheless, the pre-interview survey questions were 

designed not to be excessively invasive, and no questions were included that 

were not necessary for the purposes of this research.  Thus, the principles of 
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ethics that have been outlined for this research are upheld to the highest 

possible standard (see 6.5.4). 

7.2.1 Participant’s demographics 

Section 1 of the pre-interview survey focused on collecting data about the 

demographics of the research participants. All participants were young adults 

to middle-aged (one participant would rather not say, but confirmed they are 

aged 18 or older, which is an eligibility criterion).  Age could have an influence 

on their PFC experiences – being of older age provides the opportunity to have 

more PFC experiences; however, older age does not guarantee the quantity 

or quality of PFC experiences. Thus, data about participant’s ages was 

collected only to ensure participants met the eligibility criteria and did not 

contribute to data analysis. Data about participant’s gender was collected to 

monitor the diversity, equality, and inclusion of this research. There was a 3:7 

split between women and men. No research participants described themselves 

as having an alternative gender to male or female, although there was an 

option for research participants to do this. Ethnicity was not asked for in the 

pre-interview survey because this chrematistic does not mean that the 

participant grew up or lived in the country and culture of their ethnic heritage; 

therefore, ethnicity is unlikely to influence the participant’s PFC experience. To 

adhere to GDPR, data that was not required for this research was not 

collected.  

7.2.2 Participant’s background experiences 

Section 2 of the pre-interview survey focused on collecting data about the 

participant’s experiences that are relevant to this research. Experiences 

relevant to this research are: 

1. Being in a remote environment (to provide health care or for leisure). 

2. Activities in a remote environment (that are not health care related). 

3. Leadership and team working in a remote environment. 

4. Training for providing health care in a remote environment. 

5. Registration with a health care professions governing body.  
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Questions about experiences in section 2 of the pre-interview survey are 

relevant to this research because the data that participants shared define the 

scope of their background experiences related to PFC in remote environments. 

The questions that section 2 of the pre-interview survey were based on Royal 

College of Surgeons of Edinburgh, Faculty of Pre-hospital Care, 'Updated 

Guidance for Medical Provision for Wilderness Medicine' (Mellor et al., 2020). 

The rationale for this is there is no standardised definition of PFC that could 

be used to determine if participants had relevant experiences to PFC. Mellor’s 

et al (2019) matrix of the qualifications and experiences required by health care 

practitioners to practice safely in remote environments is an evidence-based 

tool that can be used to define the qualifications and experiences relevant to 

remote environments, which is the context of this research. A limitation of this 

approach is the research participants may be included that do not have 

relevant experiences to PFC in remote environments; however, irrelevant data 

would be excluded during data analysis based on theoretical sensitivity to the 

emerging PFC grounded theory (see 6.4.1.1).  

The questions referred to remote environments within the UK, overseas, or 

outer space. The UK was referenced due to this research taking place in the 

UK. Geography was not an eligibility criterion for this research so anyone that 

met the other eligibility criteria could participate. Overseas refers to overseas 

from the UK; however, the salient point is activities in remote environments (in 

the UK or overseas). The questions also referred to outer space. 

Comparatively few people have ventured to space; therefore, both simulated 

and in-reality outer space environments were included. (Simulated space 

environments refer to analogue missions; see 9.3.1.) The rationale for 

including outer space environments is due to the relevance of space to this 

research, as identified in the literature review (see 3.3.2.4) and concept 

analysis (see 4.3.2). Thus, all remote environments were included in the scope 

of the pre-interview survey.  

80% of the participants had experience of working, volunteering, or living in a 

remote environment to provide health care, opposed to being in a remote 

environment for non-health care related reasons (10%) or leading health care 
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provision (10%). This demonstrates that the 90% of participants had directly 

relevant experience of health care in remote environments, whereas one 

person stated they had experience of non-health care related activity in a 

remote environment. This experience may not be relevant; however, it is likely 

that the experience is relevant to this research because clinical practice was 

identified as not the only way to mitigate risks to health in remote 

environments. Leadership, team working, and resource management are 

relevant experience to have; therefore, this participant remained included in 

this research.  

The question regarding activities in a remote environment that are not health 

care related illustrate that was written to collect data to experiences that are 

transferable to PFC in remote environment but not directly related to clinical 

practice. 40% of participants had completed at least one training or awareness 

course in a non-health care remote environment activity. Examples of this from 

the literature include outdoor instructor or leadership qualifications, such as 

the Mountain Training UK qualification of a Mountain Leader or Royal 

Geographic Society off-site safety management course (Hardy et al., 2019, 

Warrell and Anderson, 2014). While non-healthcare training or awareness 

courses are not directly involved in health care, they do equip participants with 

knowledge and skills to assess, manage, and mitigate risk in remote 

environments (Charnell and Rainey, 2019).  

30% of participants had a training or awareness course and one hundred hours 

or more of documented experience. In other words, a qualification and 

substantial experience in activities in remote environments; therefore, they are 

more likely to have consolidated their learning from training or awareness 

courses. At the other ends of this spectrum, 20% of participants had not 

completed a training or awareness course but had experience of non-health 

related activities and 10% identified as a subject matter expert working as a 

professional guide or instructor, or an elite professional sportsperson. This 

data demonstrates that there is a variety of experience levels in non-health 

care related activities in remote environments. Having a statistical 

representation of the population of people with experience in remote 
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environments is not necessary for this research because the quality of their 

experiences is more significant to develop an evidence-based grounded theory 

of PFC.  

According to Mellor et al. (2020), experience of leadership and teamworking is 

important for health care providers in remote environments because they form 

part of the leadership team. In context, the person responsible for health care 

during deployment to remote environments contributes to decision-making on 

how to mitigate risks to health. Thus, data was collected about participant’s 

experience of leadership and team working in a remote environment. 60% of 

participants had experience of leading teams in overseas remote 

environments, opposed to 30% with experience of being a team member. 10% 

of participants identified as having experience of leading teams in remote 

environments within the UK, whereas no participants identified as being a team 

member in remote environments within the UK. This data suggests that the 

majority of participants were in an official leadership role when in a remote 

environment; however, others did not identify as having a leadership role. This 

reflects the diversity of how activities in overseas remote environments are 

managed; or, in other words, the combined experience of the participants is 

diverse and rich, which strengthens the validity of the data collected during the 

semi-structured interviews.  

The penultimate question on the pre-interview survey asked about 

experiences of training for prehospital health care provision in remote 

environments. This question was written to explore the experiences of training 

about the niche area of prehospital health care, or if there was no training and 

participant’s experiences were heuristic. The phrase prehospital health care 

was used with PFC in brackets due to PFC being a developing area of clinical 

practice, especially outside of military healthcare systems. A definition of PFC 

was not provided to minimise the influence on what experiences the 

participant’s shared for this research; therefore, strengthening the 

trustworthiness of the findings. (Providing a definition of PFC could exclude 

some findings due to the unstandardised definitions of PFC (Keenan and 

Riesberg, 2017).) 80% of participants identified as being a health care 
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practitioner on a professional register with experience of providing health care 

in remote environments. 10% of participants has completed an advanced first 

aid or prehospital health care course specific to remote environments, whereas 

the remaining 10% identified as a health care practitioner on a professional 

register who can prescribe medications and have four months or more 

experience. Thus, 100% of participants have had training in health care 

provision related to remote environments; therefore, their experiences of 

clinical practice in these environments is informed by training. Questions in the 

semi-structured interview explored this training in more depth. Data related to 

this pre-interview survey question also highlighted that 90% of participants 

identified as being on a professional register, which is in contrast to data 

collected from the final question.  

The final question of the pre-interview collected data about the participant’s 

professional backgrounds. An eligibility criterion was having experience of 

health care provision in remote environments; however, this question explored 

whether participant’s experiences were based being a member of a 

professional governing body or not. Being a member of a professional 

governing body is important data about the participant’s experience because 

when they were in a remote environment, they are still required to meet the 

standards set by their governing body. How they did this, where relevant, is 

important experiences of decision-making about PFC in remote environments 

to mitigate risks to health. 40% of participants were registered with the UK 

Health and Care Professions Council, which includes all health care 

professions that are not a dentist, medical doctor, pharmacist, or nurse. 20% 

were medical doctors, and 30% were nurses. 10% of participants identified as 

being on a professional register but not in the UK. No dentists or pharmacists 

volunteered to be participants of this research, which suggests that their scope 

of clinical practice is not recognised as needed in remote environments at the 

time of this research, despite the recognition for a holistic approach PFC. It is 

likely that dentists and pharmacists would similarly require additional training 

to be able to provide PFC in remote environments due to the challenge and 

unfamiliarity of these clinical settings.  
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7.3 Findings 

In this section the theoretical finding of this research is presented. Theoretical 

findings refer to the findings from the surveys and semi-structured interviews 

of participants that lead to the emergency of the PFC grounded theory. Initial 

theoretical sampling (a pilot semi-structured interview) took place in February 

2021. The pre-interview survey enabled the collection of data to check the 

eligibility of the research participants based on the criteria (see 6.4.1.3), and 

to enable the analysis of their background that informed their experiences of 

PFC in remote environments. The subsequent theoretical sampling (semi-

structured interviews) between March 2021 – July 2022. Meanwhile, grounded 

theory data analysis (that takes place simultaneously to the data collection; 

see Figure 4) took place from March 2021 – October 2022.  

In total, 10 participants participated before theoretical saturation was achieved. 

Theoretical saturation was identified. Theoretical saturation was identified 

when no new concepts were identified from open coding the data (data 

analysis – see 6.4.1.2). It is important to note that new insights into the data 

could be identified from further data collection; however, new insights do not 

contribute to the PFC grounded theory in the form of open coding concepts 

(see Table 10 for fundamental components of grounded theory). The 

theoretical finding from the semi-structured interviews are presented in this 

section, which formulated the building blocks of the PFC grounded theory. The 

questions used in the semi-structured interviews were based on findings from 

the literature review (see Chapter 3) and the concept analysis (see Chapter 4). 

The first semi-structured interview that was conducted was a pilot interview.  

7.3.1 Pilot semi-structured interview 

A pilot interview was conducted with a purposefully selected participant who 

has experience of providing PFC in remote environments. The rationale of 

conducting a pilot interview was to trial the semi-structured questions that were 

developed to explore research participant’s experiences of PFC in remote 

environments. The participants was purposefully selected, in recognition of the 

potential influence of selection bias, because it was identified this participant 
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has substantial experience of PFC. Collecting data from someone with 

substantial experience of providing PFC in remote environments enabled the 

efficacy of the semi-structured interview questions to be tested. Thus, the 

findings of the pilot interview were used to critically review the semi-structured 

questions and evaluate the efficacy of generating data relevant to the 

emerging PFC grounded theory. The questions were based on the findings of 

the literature review and concept analysis (see Chapter 3 and Chapter 4), and 

the amendments to the question wordings were based on the findings of the 

pilot interview. Open coding concepts identified from the pilot interview data 

were not included in the final dataset to mitigate the risk of selection bias in the 

results PFC grounded theory. The amendments to the semi-structured 

interview questions were – 

1. Use of technical language was re-worded; for example, “biomedical 

health,” and, “psychosocial health,” were changed to, “physical health,” 

and, “mental health and wellbeing.” 

2. Reminding participants of maintaining patient confidentiality when they 

describe the PFC that they provided at the beginning of the interview 

was sufficient and was not required to be mentioned after every 

question (this made the question too long).  

3. To break down the question about resources into smaller pieces 

namely, ask what resources they had available, then ask if they felt they 

needed to use the resources sustainably (if they felt this).  

7.3.2 Open coding concepts  

At the point of theoretical saturation 1,396 pieces of transcript data were 

assigned an open coding concept to identify specific concepts from the data. 

Once duplications were removed, 348 unique concepts had been allocated 

during the data analysis. Appendix 9 outlines the open coding concepts, which 

are original data collected for this research. 

To ensure that the research participants maintain their authentic voice in this 

research, and to mitigate the risk of selection bias, direct quotations from the 

semi-structured interviews are presented. The quotations are anonymous to 
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protect the confidentiality of the researcher participants, as approved in the 

data management plan (see 6.5.4). The quotations have been edited to 

provide clarity (as per data editing example provided in Table 12); however, 

no other changes have been made to ensure the meaning of each quote is not 

altered. For this reason, the quotations are provided in full to mitigate the risk 

of small phrases being taken out of context. As a result, including full-length 

quotations ensure the research participant’s experiences are shared 

transparently and their authentic voice is maintained.  

During the data analysis, segmentation was used to identify salient data that 

research participants shared. As per the example provided in Table 12, 

individual pieces of data that were relevant to the emerging PFC grounded 

theory were assigned an open coding concept. It is important to note that 

segmentation has been used according to a Straussian grounded theory 

approach. A deviation from pure Straussian grounded theory is the allocation 

of open coding concepts to salient phrases that have theoretical relevance. 

Two phrases that have theoretical relevance would be allocated two open 

coding concepts. In this research, as per the outlined methodology, the 

contextualisation of data is significant – see 5.4 for the research paradigm. As 

a result, open coding concepts were provided to phrases that have theoretical 

significance when they had collective context. In other words, data that could 

have had meaning individually were not brought out of the context that they 

were presented by the research participant. Rather, open coding concepts 

were allocated to data according to the context that they were presented by 

the research participants. Open coding decisions were based on the 

researcher’s theoretical sensitivity that was developed through the literature 

review and concept analysis (see Chapter 3 and Chapter 4). 

For this chapter, research participant’s experiences have been compiled into 

themes in the sections 7.3.2.1 – 7.3.2.10 to present the research findings. 

Throughout the themes, it is indicated what open coding concepts have been 

allocated. Open coding concepts are indicated by being listed as bullet points 

below the direct quotes, whereas the direct quotes are formatted accordingly. 

This provides an explicit demonstration of how open coding concepts have 
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been allocated, which strengthens the trustworthiness of the findings. Not all 

codes are included in the thematic compilation. The compilation of open coding 

concepts into themes was conducted after theoretical saturation had been 

achieved; therefore, the thematic categorisation of the open coding concepts 

did not influence the Straussian grounded theory approach used in this 

research. Rather, the thematic presentation of the open coding concepts is 

provided for clarity the open coding data analysis methods that were used for 

this research.  

7.3.2.1 Understanding of PFC experience  

This research did not aim to define PFC in remote environments; however, it 

does include exploring the experiences of PFC being provided by people in 

remote environments. In other words, exploring the understanding of PFC from 

perspectives of the research participants is included in the scope of this 

research. The first semi-structured interview question asked the research 

participants what their understanding of PFC in remote environments was. The 

responses were diverse, which suggests that the experiences underpinning 

the research participant’s understanding of PFC in remote environments is 

distinct.  One participant explained that, 

“[PFC is] anytime that we've either got a medical or trauma 

casualty 1/ where we're going to have prolonged evacuation 

times for whatever reason that maybe – 2/ whether that's 

weather-related location related, state of the casualty, etc. … in 

resource poor environments. 3/” 

• 1 – Biomedical health needs 

• 2 – Delayed evacuation 

• 3 – Influencing factors of delay 

This explanation was segmented into three salient points and, therefore, three 

open coding concepts (see listed below the direct quote from the research 

participant). From the perspective of this research participant, PFC in remote 

environments is required when someone has physical injury or illness that 
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requires evacuation, which is delayed due to influencing factors at that time. 

Another research participant explained that, 

“My understanding of PFC would be that you are providing first 

aid, or psychological care, or some kind of clinical intervention 

for longer than necessary, longer than is taught [in] classical 

medical and first aid terms, definitely beyond the scope of kind 

of civilian emergency medical service system.” 

• Providing physical and psychological care for longer than expected, 

beyond the level of training 

This explanation of their understanding on PFC identifies that PFC is not 

limited to meeting the physical health needs of people in remote environments, 

but it includes psychological care too. Furthermore, the research participant 

highlighted that PFC in remote environments was required for longer than what 

is usually taught in pre-deployment training. (See 7.3.2.3 for duration of PFC.) 

Thus, this direct quote was not segmented because the research participant 

emphasised that the collective components of their understanding of PFC 

constituted PFC in remote environments. In other words, meeting physical and 

psychological care outside of a hospital environment does not automatically 

become PFC, unless the demand of health needs exceeds the expected 

duration of care based on the pre-deployment training. Another participant 

explained, 

“We went to a refugee camp to put some put satellite system up. 

1/ The helicopter would drop us off with all the kit and then come 

back four hours later – the idea was to get us in and out quite 

quickly. One of my colleagues fell out of the helicopter and he 

sprained [his arm and] the issue was that we (the team) couldn't 

lift (the equipment needed for the task). The helicopter … wasn't 

coming back until the next day, so we were a long way away from 

help. 2/ It was only a minor injury [but] … we didn't have the 

analgesic capability needed … to manage pain relief … for the 

24 hours. 3/” 
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• 1/ Refugee health = humanitarian health = PFC in remote environments 

• 2/ Time = influence of health 

• 3/ Risk to health = musculoskeletal injury 

In this vignette, the research participant explained that they were part of a 

humanitarian health system, which included humanitarian response. Their 

colleague’s injury was fortunately minor (it was highlighted the injury could 

have been significantly worse); however, the impact of this effected the injured 

person and the team. The helicopter contained analgesia (pain killers) and 

would not return for 24 hours while the team were meant to install a satellite 

communication system for the refugee camp. Thus, the person with an 

immobile arm could not fulfil their role and, furthermore, they needed help with 

personal hygiene. This experience highlights that a minor injury can have 

cascading impact of the activities in remote environments. Another participant 

explained that, 

“During an expedition to Indonesia, [we were] working remotely 

in a small village on a conservation project. 1/ There were 

scientists from the ecological community, so it was my role to 

keep people safe 2/ as well as having students trying to help with 

their research. 3/ It was a four-day travel from the UK to get to 

the village. 4/ On arrival to the village myself and a college tutor 

are presented with this student who has made a declaration of 

suicide in the rainforest. The student told me and [their] teacher 

exactly the methods, means, when, and where he would be 

found in the middle of the rainforest. 5/ This took me by surprise. 

6/ When you go on expedition, you’re expecting trips and falls, 

cuts, diarrhoea and vomiting, dehydration. But now, it was more 

one to one when you don’t have to take (physiological) 

observations, you don’t have to treat rashes, or replace fluids – 

you just make sure the person isn’t alone. 7/ This was not an 

immediate evacuation but a relatively quick evacuation out of the 

jungle. … And being in Indonesia, we [were] in the middle of 

Ramadan, so pretty much everything was closed during day. 8/” 
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• 1/ Clinical practice in remote environment  

• 2/ Protect life 

• 3/ Multiple roles in remote environment  

• 4/ Multi-day travel  

• 5/ Mental health needs 

• 6/ Expect the unexpected 

• 7/ Clinical practice in atypical environment 

• 8/ Limited evacuation options  

This vignette exemplifies the rationale for including full-length direct quotes 

from the transcribed data – the experiences researcher participants have is 

rich in detail. This research participant explains that they had multiple roles 

during the expedition to Indonesia, which adds a layer of complexity. That is, 

the multiple roles requires prioritisation to fulfil expectations. Notably, the 

research participant firstly explains that their role was to, “keep people safe,” 

which suggests this was their priority. The open coding concept, “Protect life,” 

was allocated as a component of PFC provision in remote environments. This 

research participant also identifies that people have physical and 

psychological health needs, which a PFC needs to be prepared to meet during 

the time spent in the remote environment. The example of local cultural and 

religious beliefs influenced the capability of evacuation; therefore, local 

practices are important to consider when planning for PFC. The greatest 

emphasis from this research participant was allocated the open coding 

concept, “Expect the unexpected.” This is an integral component of PFC and 

difficult to prepare for knowing that resources are limited. Another research 

participant explained, 

“PFC is doing what you can with what you have. 1/ And that's 

depending on how well prepared you were initially, or whatever 

situation you find yourself in, is how you're going to hold the 

patient that you have with you (care for the patient), whatever 

their illness or injury [they have], and how you do that as 

effectively as possible to the highest standard possible. 2/” 

• 1/ PFC = what you can do with what you have 
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• 2/ In x-environment doing y-activity treating z-health needs to a high-

standard 

Including this research participant’s experience, PFC involves clinical practice 

in an atypical environment for an extended duration with resources limited to 

what is available at the time. This research participant explained that the 

resources are limited because they are either transported by the team in the 

environment (that is, they can only carry a limited amount), or from a basic 

healthcare service that usually cater for a small population. Thus, the research 

participant experience of PFC was allocated the open coding concept, “In x-

environment doing y-activity treating z-health needs to a high-standard.” In 

other words, PFC in remote environments is multifaceted. To draw out a 

deeper meaning and understanding of PFC, research participants were invited 

to share specific experiences of PFC in remote environments. (Research 

participants were reminded to maintain patient confidentiality during their semi-

structured interviews.) 

7.3.2.2 Example of PFC practice  

When inviting research participants to provide an example of their PFC 

practice in remote environments, it was highlighted that the experiences they 

chose to share should represent PFC most accurately (in comparison with their 

day-to-day clinical practice). Collecting data about what the research 

participants considered to be an accurate example of PFC provided an 

opportunity to enrich the data about the contextualisation and context of PFC 

in remote environments, which was analysed using grounded theory data 

analysis methods. One research participant explained that, 

“A member of the party managed to fracture [their] radius and 

ulnar (lower arm). 1/ Because we were there in the wet season, 

2/ we had land transport with us as part of any kind of evac 

[evacuation] plan, 3/ but the roads are washed out because of 

the weather. 4/ So, although not a life-threatening injury per se, 

we were having to hold the person whilst the weather improves, 

which … was around the 36-hour mark before we could get out. 
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5/ When we did eventually get out, [it] was actually on the back 

of a donkey to get down to a road head where we could access 

wheeled transport to actually get them to a proper medical 

facility. 6/ Because it was their right arm and they were right-

handed, it obviously had an incapacitating effect on them, 7/ plus 

the pain that was there. 8/ So, it got into the whole feeding, 

toileting, washing all that sort of the nursing aspects of what we 

now refer to as PFC. 9/” 

• 1/ Fracture 

• 2/ Weather risk 

• 3/ Define evacuation capability 

• 4/ Environmental influence of health and risk to health  

• 5/ Evacuation possible but delayed 

• 6/ Change of plan 

• 7/ Holistic health needs 

• 8/ Pain management for long duration  

• 9/ Extended duration of care 

In this example, the research participant explained that the injury was relatively 

minor (a fracture, also known as a broken bone), although it was painful. The 

in environmental and circumstantial risks, however, caused challenges in 

meeting the holistic care needs of the patient. In other words, managing the 

pain and keeping the arm immobile duration an evacuation that was delayed 

was exceptionally challenging. Thus, from this example, it is evident that the 

research participant required clinical skills and the ability to make decisions 

within challenging circumstances. Another research participant explained, 

“I was working on a checkpoint on day three of a five-day 

ultramarathon race. It was the shortest date in terms of distance 

for the runners, but the hardest day in terms of the terrain that 

they were running on. There were a lot of altitude changes, 

multiple river crossings, the densest jungle of the week, so really 

hard going for them (the race participants). We were at 

checkpoint three, which was the furthest point out on the ‘U’ 
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shaped course, and we were right at the pinnacle of that U 

shape. A person came in not looking very well and then 

collapsed on the checkpoint. Their temperature was 40ºC, so 

they were really unwell, really confused, tachycardic (fast heart 

rate) – all the usual signs of a heat stroke. 1/ We managed to 

stabilise them, and then we got into the PFC phase where it was 

getting dark, and all of the other runners had gone through the 

checkpoint. 2/ It was PFC on the move. We weren't anywhere 

near definitive care, so we needed to make progress towards it. 

3/ Essentially it was a prolonged evacuation with care over really 

challenging terrain that would take at least a day driving. Then 

we had all sorts of logistical issues with the evacuation. We were 

offered a shortcut option of walking about halfway back the way 

we’d gone in order to get across the river where we could then 

get a boat across to the overnight’s camp. We did that because 

it would have been about 10K walk out of the jungle in the night 

with this person, 4/ but then the boat didn’t come because they 

hadn’t paid enough money. 5/” 

• 1/ Climatic injury = risk from environment and activity 

• 2/ PFC began from point of stabilisation  

• 3/ No access to health services  

• 4/ Transporting patient to health service 

• 5/ Unexpected longer duration of care 

The environmental risk of climatic injury appeared to be severe in this 

circumstance. The injury of heat stroke was treated; however, similarly to the 

previous vignette, a delayed evacuation caused an extended requirement of 

providing holistic care needs in challenging circumstances. Furthermore, the 

research participant experienced additional unexpected delays. This 

demanded the research participant to adapt their evacuation plan and strategy 

for a second time. In this circumstance, the patient was stable; however, this 

experience is evidence of delayed evacuation and further delays to an 

evacuation. For another patient more critically injured or ill, extended delay to 
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their evacuation to a setting that can meet their holistic care needs is a risk to 

their health and life. In another example, a research participant explained,  

“These weren't battle casualties, these were as more of a 

humanitarian response. 1/ We were [providing] health screening 

identifying issues and issuing medications. They’d come to the 

environment with those existing health care issues; they were 

not new presentations and there were minor injuries more than 

anything else. 2/ These were not critical patients but there were 

lots of them. PFC maintained [their health] for the duration that 

we were looking after them. 3/” 

• 1/ Humanitarian health = PFC 

• 2/ Existing health needs when in environment 

• 3/ Health needs over longer duration prehospitally 

This research participant emphasised that although they were in a remote 

environment in a military capacity, the health care that they were providing was 

part of a humanitarian health system. The salient point the research participant 

wanted to make was that military forces are not purely about conflict, but they 

can be involved in humanitarian response too. Furthermore, they emphasised 

that their experience of providing PFC in a remote environment was not limited 

to treating illness and injury that occurred while they were there. It also involved 

the management of long-term health needs too, which also have the same 

challenges of decision-making with limited resources and the risk of delayed 

evacuation if the scope of PFC capability could not meet patient’s health 

needs. From the perspective of another military research participant,  

“I haven't deployed on OP HERRICK (see 3.3.2.2), where the 

mindset was, ‘and then the helicopter comes,’ and so there's a 

big thing of expectation that the patient is sick, you will have 

them, and then the helicopter comes and takes them away. 

When we're looking at potentially prolonged timelines, as in the 

case from the delayed patient evacuation, then and there is just 

not necessarily possible. We ended up having to have that 
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person for longer than we expected, and you have to look at how 

you're going to manage [that]. 1/ Things like considering patient 

dignity is a bit more challenging if you're in an open environment 

where the facility is designed for, for example, damage control 

surgery. You still have to consider how you are going to manage 

that patient’s dignity when they're not there for surgery, and it's 

not, ‘all things go.’ Things aren't as crazy as you are expecting 

to be, the person is not coming in and having their abdomen 

opened up, but they're still unwell and they still deserve to have 

that same level of patient dignity applied when they're trying to 

go to the loo when your facility is an open room with … different 

bays, and there's people, not necessarily even medical people, 

milling around. 2/” 

• 1/ PFC = military health system, role 1 - 4, when that system does not 

work 

• 2/ Maintaining patient dignity and privacy 

This research participant vignette highlights a shift in military healthcare 

systems, from a ‘golden hour’ model of rapid response and evacuation for 

patients with traumatic injuries (see 1.1) to having the capability to meet health 

care needs in remote environments for extended periods of time. In this 

example, sometimes unexpectedly. The research participant highlights that the 

health care needs are not limited to physical or psychosocial needs, but also 

involve protecting the patient’s privacy and dignity while in the remote 

environment. This is evidence of PFC having a broad scope of practice, 

including meeting health needs, and maintaining the best standard of care. 

Another research participant highlighted that, 

“We couldn’t get [the patient] out when we needed to. So, for 

looking after them, there was no option for this particular person 

but to wait for an evacuation to be possible. 1/ The involvement 

of the team meant that as I was planning, because if that 

evacuation would have taken even longer, I'm not going to stay 

awake for two days on my own to look after this individual. So, 
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PFC is about planning and looking at not only how long are we 

expecting to hold [this patient, but] what is the reality of that hold? 

2/ Obviously, you're working with whatever your facilities stated 

capability is, so whether that's we can hold this person for 

another two days because we've got enough drugs, for example. 

3/ And then then you’re looking at we're running out of whatever, 

so how do we ration what we've got to make them last because 

resupply is not an option. 4/” 

• 1/ Evacuation possible but delayed 

• 2/ Team involvement enabled other actions/planning 

• 3/ Resource management 

• 4/ Need to sustainably use resources 

Evacuation in this example is similarly possible but delayed. The research 

participant emphasised that PFC was possible because of effective 

teamworking and resource management. Thus, this research participant 

provides evidence that PFC practice also includes being able to work within a 

team and manage resources in the remote environment. This requires careful 

thought and consideration because the duration of PFC can be unexpected.    

7.3.2.3 Duration of prolonged care 

Research participant’s experience of providing PFC in remote environments 

varied in duration. There is little supporting literature to define the length in 

time that ‘prolonged’ is (see 3.3.2.1); however, evidence from the research 

participants suggests that there is no universal rule on how long health care is 

provided before PFC becomes the primary focus. One research participant 

explained that, 

“My understanding of [PFC] would be that you are providing first 

aid, or psychological care, or some kind of clinical intervention 1/ 

for longer than necessary, longer than is taught kind of classical 

medical and first aid terms, definitely beyond the scope of kind 

of civilian EMS (emergency medical services) and civilian 

[healthcare] systems. 2/ We look at going into hours of care, 
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greater than 4 – 6 hours, and in extreme cases more than a day. 

3/ That's when you're really getting into the into the wilderness 4/ 

where retrieval is limited, access is limited, telecommunications 

to support is restricted, 5/ and you're a sole provider of all of the 

first aid and nursing care to their patients for the duration of the 

injury. 7/” 

• 1/ PFC provider needs to be able to provide interdisciplinary care 

• 2/ Providing physical and psychological care for longer than expected, 

beyond the level of training 

• 3/ Extended duration of care 

• 4/ Time can = remote = PFC 

• 5/ Limited communication and evacuation routes 

• 6/ First aid and nursing = acute care and continuity of care 

The data shared by this research participant provides evidence about the 

interdisciplinary approach to health care in remote environments, opposed to 

a multidisciplinary team approach that is more common in other health care 

settings. According to this research participant’s experience, the duration of 

PFC is measured in hours, but it is acknowledged that in some circumstances 

PFC can extend to more than one day. The extended duration of care is as a 

result of the challenges within the wilderness environment (meaning, ‘remote’ 

– this phrase was clarified during the semi-structured interview). The 

challenges that this this research participant experienced were evacuation 

options (described as retrieval), limited access to their location and health 

services, and support via telecommunications. Thus, in remote environments, 

technology can be an aide; however, it is clear from this evidence that it should 

not be relied upon due to the unreliability of staying connected for long periods 

of time. Another research participant emphasised that,  

“They [the casualty] does not have to be ‘big sick’ for it to be a 

PFC situation. Purely because of location and, or whether 

transport you're having to hold a patient in the field in a remote 

location for an extended period of time.” 
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• Time can = remote = PFC 

This research participant explained that PFC includes the care of minor illness 

and injury in a remote environment, and that this can be over an extended 

period of time. Having the capability to meet these health needs, as well as 

major injury and illness, is important because not doing so increases the risk 

of minor illness and injury becoming worse overtime. In other words, PFC 

includes meeting minor health needs, which mitigate further risks to health. 

Capability of managing major injury and illness, however, is still important. 

“In trauma I would suggest that if it's a big enough trauma that 

you've made the decision to evacuate, if that evacuation can't 

happen within the hour, then it's PFC. 1/ [But] it's not black and 

white … it's just a rough guide for me. 2/” 

• 1/ Greater than one hour 

• 2/ Autonomous clinical decision-making and practice 

This research participant provided a specific time of not being able to evacuate 

a patient from a remote environment, who has traumatic injury, within one hour 

(referring to the golden-hour), then that circumstance requires PFC. It follows 

that the research participant highlighted ‘greater than one hour’ is a guide, not 

a rule. This suggests that there is a spectrum of how long PFC is required to 

last for until evacuation, versus the severity of injury or illness. Thus, it can be 

noted that PFC providers are required to use critical-thinking skills to determine 

what PFC can and should be provided based on (1) the severity of the patient’s 

injury or illness, and (2) the length of time until they can be evacuated if this is 

required. Another research participant explained, 

“[The] jungle is very dirty … so [there are] lots of complex issues. 

A patient had some nasty insect bites. We didn't really know what 

it was that was biting them, but they spent a lot of time in the 

water. 1/ [The patient] had tried self-help and it didn't work. They 

took some out-of-date antibiotics that they brought them with 

them because they thought they might be useful, [without telling 

anyone in the team and their infection got worse.] 2/ The 
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evacuation process had been gone through and the planning and 

had all been done. We could utilise the medical emergency 

response plan that we'd written on the reconnaissance missions. 

We knew exactly what we had to do, how to get them out, where 

we're going to go to, and the phone links were all made. 3/ But 

then a tropical storm came in, which meant the helicopter 

couldn't get to us to get him out. The boat transfer, which would 

have been about an hour and a half, was probably going to be 

very unsuccessful because of the sea conditions [and] the 

weather state. 4/” 

• 1/ Environmental risks  

• 2/ Self-help is a risk – unconsciously incompetent 

• 3/ Forward planning for PFC before deployment and when it is needed 

• 4/ Influencing factors of delay 

In this circumstance, the research participant explained that there were 

risks to health from the environment itself. An attempt to self-help 

exacerbated the risks to health, which were then catalysed by transient 

environmental risks (the weather conditions) causing a delays to the 

evacuation. It is clear from this research participant’s experience that 

the detailed planning for PFC required flexibility when applied in 

practice. In other words, some of the risks to health and the series of 

delays could not be predicted (and, therefore, planned for), which 

requires the PFC provider to have the ability to consistently adapt their 

strategy to mitigate risks and to protect and promote health. Another 

research participant separately complemented this buy saying that, 

“My understanding of PFC is effectively looking after someone in 

a remote environment for longer than you particularly feel 

comfortable doing, and for longer than you would normally 

expect.” 

• Providing healthcare for longer than expected 
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In this vignette, the research participant explains that the duration of PFC is 

longer than anticipated, which correlates with literature that defines PFC as 

beyond doctrinal planning times (Keenan and Riesberg, 2017). However, it is 

important to note the effect on the PFC provider that the extended duration of 

care has. The research participant emphasises that the PFC they were giving 

in a remote environment was, “longer than [they] particularly [felt] comfortable 

doing.” The research participant was required to manage all of the challenges, 

mitigate all of the risks, and meet the health needs of the patient, on top of 

managing their own discomfort for the duration of time PFC was required. 

Thus, the PFC provider is under huge pressure and must make effective and 

safe decisions to protect and promote the health of people in their care. Other 

research participants, however, advocated that the duration PFC is required 

cannot be predicted.  

“PFC is after that initial point of somebody having an injury or an 

illness, [followed by an] initial assessment … and a treatment 

plan. 1/ [Then,] we need to do something with them, but we can't 

necessarily do what we need to do in terms of an evacuation. So 

it is that point of whilst we're waiting for that next step to happen, 

that's where PFC really kicks in. 2/ You can't really put a time 

frame on it because that process takes as long as it takes. 3/” 

• 1/ Care of injury or illness 

• 2/ PFC while waiting for next step (evacuation, resupply, or recovery) 

• 3/ PFC not time dependent 

The experience from this research participant suggests that the duration of 

PFC is difficult to measure. This is in juxtaposition with other research 

participants; although, the advocation that the duration of PFC cannot be 

measured was made by multiple research participants. The number of 

research participants advocating ether perspective is immaterial to this 

research (based on the qualitative contextualism methodology – see 5.2.3). 

What is important to note is that each perspective is valid; therefore, 

collectively there is evidence that suggests the duration of PFC is dynamic due 

to the uniqueness of each context. In other words, ever circumstance that PFC 
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is required is unique and the influencing factors of how long PFC could be 

provided for are similarly difficult to predict. An alternative methods to calculate 

the duration of PFC is to measure it against an existing healthcare system.  

“My understanding is in [Western] military systems, we've got a 

rigorous operational patient care pathway and traditionally, we've 

demonstrated it working really well from the point of injury 

through to Role 1 (first aid), Role 2 medical treatment facility, 

Role 3 field hospital, and then back to Role 4 at the UK. PFC is 

us preparing for when that doesn't work properly. [That can be] 

for a whole variety of reasons, whether they are logistical 

reasons or tactical reasons, we're not able to use the normal 

timelines that we would usually. So, PFC is also how we train our 

patient facing personnel to actually deal with how to hold a 

patient for hours or days, rather than the minutes that we've had 

to deal with historically.” 

• PFC = military health system, role 1 - 4, when that system does not 

work  

From the perspective of this research participant, PFC occurs when the 

healthcare system in place for patient care in remote environments fails (in this 

case, military healthcare system) due to influencing factors that cannot be 

controlled or mitigated. From the experience of this research participant, the 

duration that PFC lasts is flexible, depending on what part of the healthcare 

system is broken through the challenges faced. This measure of PFC duration 

is useful if there is a healthcare system in place; however, in some remote 

environments, no healthcare system exists. This can be due to how remote 

the environment is, which is another transient theme throughout the findings 

of this research.  

7.3.2.4 Remote environments 

Remote environments are conceptually explored in 2.2 and 3.4.1. Through the 

semi-structured interviews, data was collected about the remote environments 

that PFC was provided. The rationale for this data collection is to be able to 
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analyse the evidence of what constitutes remote environments that PFC is 

provided in. The context of this research is how PFC mitigates risks to health 

in remote environments; therefore, collecting data about the remote 

environments that research participants had experiences in is essential to 

enable the production of an applicable PFC grounded theory.  

“Even with a good track and access to wheeled transport, you 

were still talking probably 6 to 8 hours to get to any kind of clinical 

facility 1/ – certainly, with an X-ray to look at broken bones, 

although this one was quite an obvious one (broken bone)! 2/” 

• 1/ Extended duration of care 

• 2/ Health needs surpassed what resources were available 

In this vignette, the research participant provided evidence that even though 

the remote environment they were in had vehicle access, it would still take 

multiple hours to access the healthcare service needed to meet the health 

needs of the patient. This links the remote environment with the theme of PFC 

duration; namely, geographical remoteness equates to long durations before 

access to health services is possible. This includes evacuation via 

transportation, rather than on foot, which another research participant provided 

evidence of.  

“It (the remote environment) was [remote because of the] 

location where we were based, and partly the restrictions on air 

evacuation – the road evacuation wasn't an option, air 

evacuation was limited, and dependent on multiple different 

influencing factors, including weather and security. So, getting 

anything resupplied was a significant challenging.” 

• Managing risks to health – conflict, limited evacuation options, no 

immediate access to health services 

This research participant’s experience was related to PFC within the military. 

It was identified that there were multiple compounding risks to health, including 

being in an active conflict zone and having limited evacuation options to 
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necessary health services. Thus, this environment is remote due to not being 

able to escape and access the appropriate health services. It follows that 

geographical remoteness may not be the only defining feature of how remote 

an environment is. Rather, the place and circumstance (time and activity) of 

the events in the environment constitute the remoteness. Another research 

participant (independently6) added to this evidence by explaining,  

“[It] was remote geographically because it was a jungle island in 

the middle of the Ocean – literally a long way from anywhere. 1/ 

But in stark contrast, I've been in the Middle East where an 

explosive incident [resulted in someone loosing] a leg. 2/ The 

hospital was only 10-15 miles away, but we couldn't get out 

because we were locked down under fire. 3/ So, we had a 

combination of care under fire, then developing into PFC 

because once the firefight stopped, we were still stuck because 

we had no vehicles left. 4/ In terms of geographic location [it] 

wasn't too bad, but in terms of, remoteness, I felt fairly remote to 

be honest – there was no help coming. 5/” 

• 1/ Remoteness = geographical distance  

• 2/ Care of injury or illness 

• 3/ No immediate access to health services  

• 4/ Conflict is a circumstantial risk to health  

• 5/ Remote can be closer to home than one would think 

The experiences this research participant had highlights that both geography 

and circumstances can result in a remote environment that PFC needs to be 

provided in. A common thread is having no immediate access to health 

services and limited resources available to meet the needs of patients, while 

managing the risks to health from the environment (place) and circumstance 

(time and activity). Based on the evidence provided, collectively, this 

constitutes a remote environment; however, an environment can also feel 

 
6 Experiences shared by research participants were not shared with other research 
participants – all data shared remained confidential and was only combined with other data 
after anonymisation for data analysis. 
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remote. The research participant explained that they, “felt fairly remote [and] 

there was no help coming,” which aligns with the experience of another 

research participant.  

“I think there are times you can be remote, or you can feel remote 

pretty close to home.” 

• Remote ≠ physical distance only 

The open coding concept allocated to this datum identifies that the remoteness 

the research participant experienced had multiple constituents and is not 

limited to geographical remoteness. The circumstances (time and activity) that 

PFC is required makes an environment feel more remote, according to the 

research participants. In context, the challenges of providing PFC in 

geographically or circumstantially remote environment are similar – namely, 

there is no access to health services, there are limited resources, unreliable 

communication, and evacuation can be delayed due to the conditions. Another 

example of a remote environment that a research participant shared their 

experience of PFC provision about was off-shore.  

“One [example is] when we had to look after multiple casualties 

on a converted whaler. The space was limited, the resources 

were limited, the ability to get back to where our base was also 

limited, and we were relatively exposed to the elements. A 

second example was on board a ship where we made a 

makeshift medical treatment facility and we had to look after 

someone who had had a surgical intervention. We looked after 

that casualty for a prolonged period of time while we try to get to 

a firm base. 1/ There was a lack of space and we … did not have 

any means of a quick resupply, which meant that we had to deal 

with the casualties there at that point in time. 2/ We could only 

take what we could carry in a Bergen (rucksack), which was the 

limitation when getting to the ship. We had to work out of the bag, 

as there was nowhere to put anything. 3/” 
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• 1/ Maritime = limited space = limited resources = exposed to weather = 

environmental risk 

• 2/ Resupply of kit not an option so sustainable use of resources 

• 3/ Limited resources available 

For this research participant, this experience referred to being off-shore. The 

research participant explained that onboard a ship is a remote environment 

because the space available to provide PFC is limited; therefore, the supply of 

resources is consequently limited. The research participant described they, 

“had to work out of a bag,” which is incomparable to a hospital environment 

(the research participant’s usual place of work). Combined with the challenging 

weather conditions during their sailing course, this off-shore environment has 

parallel challenges to remote environments that have been critically analysed 

so far. A challenge that is a common thread through all remote environments 

is the unpredictability of the circumstances, which another research 

participants shared their experience about. 

“The variables are too unpredictable. You may have a temporary 

medical facility with four medical packs, you may be a lone 

medical provider with the medical pack on your back, you may 

be working in the jungle, you may be working in the Arctic, you 

may be working in the desert.” 

• Multiple risks and challenges to manage 

This vignette provides evidence of PFC provision being applied in a large 

variety of remote environments; however, a common theme is the 

unpredictable conditions that are experienced there. In other words, PFC 

providers needs to be prepared to provide health care in a broad range of 

environments (examples based on the experiences shared by research 

participants including hot, cold, and at altitude environments) and expect the 

conditions there to be evermoving. Thus, the place, time, and activity evoke 

risks to health that require the PFC provide to mitigate so that the health of 

people are protected and promoted. According to some research participant, 

the people in remote environments can also be a risk to health.  
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“I can think of one patient where the nature of the environment 

that they were involved in, and the fact they didn't necessarily 

adhere to what they were instructed to do by the medical staff, 

led to them becoming more ill. Sometimes, patients are inclined 

to think that necessarily they know best, or they're just going to 

do something anyway. That led to being back at square one with 

their infection. 1/ The wound opened up again because they 

were doing something they weren't supposed to be doing. 2/ I 

think because the environment they were in – a sweaty, jungle 

environment – and definitely the nature of the role that they're 

doing, [led to them becoming more unwell]. For example, if an 

individual's role is a chef, or the radio operator, and there's many 

of them trained to do that job, the pressure on that individual to 

go back to work is disproportionate to if you would come in a 

bigger setting where it doesn't really matter if somebody has a 

day off sick. So, I think certainly from a work perspective, than 

having the pressure of being the only one of their trade there can 

certainly have an impact on them choosing to see a medic and 

going sick, which they probably should have done sooner. 3/” 

• 1/ Infection control = risk to health  

• 2/ Minor illness and injury that can deteriorate, e.g., infection 

• 3/ Team management can be a challenge 

From this research participant’s experience, it appears that a small infection in 

a remote environment can deteriorate into a more severe illness; therefore, 

infection control is an important risk management intervention. Notably in this 

example, the deterioration was as a result of the patient choosing not to follow 

the advice from the PFC provider. The reason was the patient did not want to 

take time to rest and recover because they were the only person in the team 

that could carry out their role. In other words, the patient did not want to effect 

the team, so they continued their role at the expense of their health. 

Unfortunately, despite good intensions from the patient, the deterioration of 

their health caused more of an impact on the team in comparison to if they had 
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taken the time to recover in the first place. This is an example of another role 

the PFC provider has in a remote environment – to manage the team in their 

care to protect and promote their health. Team management, therefore, can 

be described as a PFC intervention to manage risks to health in remote 

environments. Furthermore, this provides evidence of the psychological 

influence of being in a remote environment, similar to another research 

participant’s experience.  

“For the remote environment they're starting in, it goes back to 

the psychological thing, but in terms of the non-physical health 

needs, you have to think that if anything bad happens to you and 

you're at home with the people that are your support network, 

that's one thing, but if you're in a remote setting with potentially 

limited phone or Internet in that environment, and something bad 

happens, or you get some bad news, it's a completely different 

setting, and your ability to cope with that may or may not have 

been tested prior to that. Having had my personal experience of 

receiving bad news when you're thousands of miles away from 

your family, it does change how you feel about things and it's 

very different to it being just day to day. I think that's a distance 

thing but also communications comes into that as well and that 

can also impact the physical element because your reach back 

might be affected – if you've got no internet linked to [back 

home], you're going to be limited as to your reach back options 

as well as communication with family and friends.” 

• Team management and communication 

In this vignette, the research participant provides evidence of the psychological 

effect of being in a remote environment in two ways – (1) the influence from 

the remote environment, and (2) the influence of being in the remote 

environment. The influence of psychological health from the remote 

environment refers to the exposure to risk that is experience in the remote 

environment (the conditions or the activity, for example). Whereas the 

influence of being in a remote environment can affect the psychological health 
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of team members as a result of not being able to spend time with loved one, 

or even talk with them. This influence of psychological health also applied to 

the PFC provider. It can be noted, therefore, that there are psychological health 

needs in a remote environment, and a PFC is required to provide psychological 

care, and self-care to manage the psychological risks to health. The 

psychological risks, however, are not limited to the influences of being in a 

remote environment – the activities taking place in a remote environment may 

also evoke psychological health risks.  

“Often [PFC is needed] during operations that are covert or 

clandestine, when you don't necessarily have the support of the 

of the country that you're in, or certainly their central government. 

1/ So having to undertake covert missions and then covert 

medicine when injuries are sustained in your own force or 

coalition partners. 2/ So, it's remote because of restricted 

airspace and restricted movement due to hostile forces. 3/ I've 

also come across cases where people have been cut off from 

evacuating casualties due to environmental issues, like 

sandstorms. 4/ You're almost always logistically challenged in 

that you might have a small amount of medical kit so that you are 

flexible and can move rapidly, and then it turns out that actually 

you've got the patient for much longer than you'd like to have on 

an operation, and you then have to enter PFC. 5/” 

• 1/ Lack of support from in-country services to provide health care for 

team  

• 2/ Covert of clandestine reasons for deployment 

• 3/ Restricted airspace 

• 4/ Vulnerability to natural hazards are risks to health 

• 5/ Single points of failure = logistics, communication, circumstance, 

environment 

The activities taking place during the experiences from this research 

participant suggest the environments were geographically remote and became 

further remote due to geopolitical limitations on air space (that remove the 
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option of aeromedical evacuation). Being in a remote environment covertly 

adds another layer of complexity for risk mitigation on top of the high-risk 

activities taking place and the vulnerability to natural hazards. Thus, being able 

to problem-solve to make effect and safe decisions about PFC for risk 

mitigation is an essential skill to protect and promote health. As suggested by 

this research participant, the medic kit available is likely to the limited; 

therefore, resource management is a factor of decision-making for PFC 

providers.  

7.3.2.5 Resources  

Another theme that transcends the data collected during semi-structured 

interviews is resources and how they are managed in a remote environment. 

Being able to use the resources (namely, medical and health equipment) is 

important for PFC provision; however, decision-making about how and when 

to use the amount of limited resources available is also a requirement of PFC 

providers. One research participant explained that, 

“We always build that into the medical intelligence assessment 

[MIA]. So, whenever I'm going to take a trip away that forms part 

of that. [Ask yourself] – what's the medevac (medical evacuation) 

plan? How do we resupply if we use up what were physically 

carrying and everyone is very much trip dependent, so, you know 

yourself here are you on foot you in vehicle, even boats? Have 

you got access to rotary or fixed wing aircraft? How do you get 

to them? What is your plan? And test it (the MIA) before you need 

it. If you've done your online research for your MIA before 

departure, make sure you phone that hospital number and 

somebody's actually going to answer it. And if you can get a 

named person within that facility again, so, much the better. 

Have the conversation before you need to rely on an external 

resource. 

• Medical intelligence assessment  



 200 

This research participant explained the process they take to conduct a medical 

intelligence assessment that defines the scope of PFC that is required and, 

moreover, what PFC can and cannot be provided within the limitations. The 

evidence provided suggest that planning is an essential stage of PFC because 

it provides information about the options, or not, for resupply of resources, 

evacuation routes, and modes of transport. This vignette also suggests that 

people are also important in defining the scope of PFC. This may include the 

team members going to a remote environment and also the people who are 

already there who can provide healthcare services. Defining what equipment, 

also identified as ‘kit’ by some research participants, is required for PFC is also 

required.  

“You always start an expedition with a full kit list of various 

different bits and pieces, from antibiotics to stethoscopes to fluids 

and everything in between. I may be looking after 60 people, 

including myself. 1/ If one becomes injured or ill, I still have a 

duty of care to the other 59 people. [In that circumstance] I am 

asking myself how do we survive now if 5 people come with 

infected blister problems? 2/ In the back of my mind, I’m thinking 

how I can order stock in. 3/ Can I trust medicine that comes in 

potentially from places I don't know? If I ask for medications in 

jungle or other remote settings, I may not get what I’ve asked for. 

It may be because there’s a cultural issue where local people 

don’t want to give you bad news, so they give you some pills that 

look like what you need but potentially could be multivitamins. 

So, then I need a translator to make sure that these are the pills 

we need. 4/ But this costs money, which bosses may not have. 

5/ It’s a case of manage resources, making sure we don’t over 

resource, but making sure that everybody unwell for whatever 

reason they are unwell, is looked after. 6/” 

• 1/ Kit for likely illness and injury (e.g., marathon = foot care) 

• 2/ Balance of enough kit with capability of activity 

• 3/ PFC while waiting for next step (evacuation, resupply, or recovery) 
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• 4/ Rapport and trust 

• 5/ Reliant on financer of deployment  

• 6/ Duty of care to everyone, including self 

Based on the experience from this research participant, planning for 

what kit should be brought to a remote environment is balanced 

between what is logistically possible and what are the realistic health 

needs in the remote environment doing which activities. Defining the 

options of resupply is contributes to deciding what kit to bring; however, 

promoting trust and a rapport with local health service providers is an 

influence of access to additional kit. Thus, resource management for 

this research participant providing PFC in a remote environment 

involved planning, organisation, and people management. The 

emphasis was on working with people, rather than attempting to 

micromanage them. It follows that having respect for local culture is 

paramount to a support network in a remote environment, especially 

when managing resources over a large geographic area.  

“I worked at a 24-hour motorbike endurance event out in the 

Outback in Australia. We were about a 6-hour drive to the closest 

major trauma hospital and about a 3-hour drive to the closest 

accident and emergency department, which was run by a single 

GP and one nurse. The hospital had no in inpatient department 

– it was effectively a GP surgery with a couple of beds. 1/ We 

had a bloke who was going through a wooded area and … came 

off his motorbike and ended up puncturing a lung with the branch 

of a tree and having a couple of other injuries, including a few 

fractures and some fairly deep lacerations. 2/ We had quite a lot 

of paramedics and other medical staff around, but they were all 

spread out – it was 100-kilometre motorbike competition course. 

It wasn't particularly like there was mountains or anything, it was 

all pretty flat but about as far as you can get – it was just the 

sheer distance. We had to manage our resources really 

effectively, including defibrillator batteries. We had to keep 
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swapping them and putting them charged because he needed to 

be monitored constantly. 3/” 

• 1/ Health service that was next available had limited resources  

• 2/ No immediate access to health services that would be needed to 

meet the patient's health needs 

• 3/ Resources were spread out  

This research participant’s experience was about major trauma in a 

remote environment; therefore, the health needs of the patient were 

required rapidly. It was explained that the geography made their 

location remote and although there was a healthcare service, it would 

take a long time to get there and the limited resources that were 

available would not meet the health needs of the patient. The research 

participant was required to provide PFC in a remote environment with 

very limited resources until evacuation to a suitable care setting was 

possible. It follows that resources may be available in a remote 

environment; however, they may not be sufficient or in the correct place 

when they are required. Thus, the sustainable use of resources is a 

requirement of PFC.  

“We needed to use resources sustainably. It was a concern 

because [the injury happened] on day one of a ten-day 

expedition. I was concerned about using up resources like 

altitude sickness tablets [and] pain relief tablets, quite early in the 

trip when we still had nine or ten days ahead of us in a remote 

area. 1/ I’d already dealt with casualty, and if they were to insist 

on coming further, they would start eating into those resources. 

They would start putting themself in a situation where the altitude 

would become an absolute concern, and the fact that my 

attention then change from the rest of the group to be solely 

focused on his care – this took away the safety net for the other 

participants, which was a concern for me. 2/ I was starting to eat 

into analgesia, paracetamol, oxygen – we put him on 2 litres of 

oxygen for a couple of hours through the night. Oxygen was a 
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finite resource, and we hadn't even reached above 3000 meters 

yet where we would be relying on that maybe to get us out of a 

bigger issue further on in the expedition. 3/ 

• 1/ Need to sustainably use resources 

• 2/ Responsible for managing team safety and health needs 

• 3/ Critically think about the sustainable use of resources 

This research participant emphasised that use of resources should be 

sustainable, based on the requirement to meet health needs of all team 

members for the duration of time in the remote environment. In this 

vignette, the research participant explained that the patient had minor 

injuries and wanted to continue with the activity they were doing in the 

remote environment. The research participant explained that by doing 

so they would increase the health risks for other team members 

because the patient would need to use more of the medical and health 

equipment. It was emphasised that using resources was necessary; 

however, continued use of the limited resources available at the 

expense of other’s was not necessary. To mitigate the risk of not having 

sufficient resources, the team member was evacuated despite them 

wanting to continue in the remote environment. Thus, the PFC provider 

needed leadership skills in this circumstance to make decisions for the 

patient and on behalf of the team members to mitigate unnecessary 

risks to their health. Another research participant highlighted that it may 

not be members of their team that become unwell and require PFC.  

“We had progressed into rural countryside and one of the 

supporting guides had a tonic seizure (convulsions) one morning 

loading the bags into the back of the wagon. Everyone started 

screaming and pulled me over. You don’t know what’s going on 

– you’ve had a medical history and completed basic 

assessments, but you’ve only met they two weeks ago. 1/ We 

placed him in a support wagon, and with the help of the local 

guide, drove him to a Bush hospital. That's where I saw how 
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limited the resources were for the locals, and we were impinging 

on that. 2/” 

• 1/ Locals have health needs too 

• 2/ Health service that was next available had limited resources 

This PFC provider emphasised that the unexpected event on this 

occasion was being asked to care for someone not within their team. 

Local people may require PFC too; however, this research participant 

highlighted that providing care in this circumstance made them realise 

how little resources were available for local people. This emphasised 

that if one of their team members became unwell and required 

resources from local healthcare services, this would put an additional 

drain on their already limited resources. The salient learning point that 

this research participant took away from their experience was to be as 

self-sufficient as possible, and to be prepared for the unexpected. 

Another research participant explained that, 

“The logistics of medical care in remote environments is really 

important and often an overlooked aspects of medical planning 

– as in, the patients do need to be moved and evacuated. 

Commonly it is said, “we’ll do it somehow,” but there is never any 

set plan in terms of how that's going to happen. 1/ I think that's 

been massively drilled into me through the laws of remote area 

training. If someone says they can do something, make sure they 

can actually do it. 2/ It’s an aspect of forward planning for if you 

end up in the scenario of PFC, how are you going to provide it, 

and how that changes the equipment you carry. 3/ You need to 

be conscious of your resource management as well if you're in a 

PFC scenario because there is always a possibility that the 

second patient could turn up, or a third, or a fourth, or if the whole 

team goes down with something. I think logistics is the probably 

the key part of PFC … and be prepared for that. 4/ 

• 1/ Logistics is part of providing person-centred care 
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• 2/ Awareness of risk management from training  

• 3/ Forward planning for PFC before deployment and when it is needed 

• 4/ Thinking ahead to how health needs change 

According to this research participant, the logistics of resource 

management is integral to PFC mitigating risks to health. Awareness of 

this requirement is based on their experience and pre-deployment 

training. The salient points that this research participant made was to 

think- and plan-ahead. By doing so, the scope of PFC to mitigate risks 

to health, and protect and promote health are defined. Thus, it is 

possible for the PFC provider to plan for some realistic eventualities that 

may come to pass. Similarly, as previously alluded to, planning on how 

to promote effective teamwork is an essential component of PFC also. 

“We had a great team. I think a big part of PFC is … small teams 

working together, and I think PFC ropes in the people that may 

not feel it necessarily applies to them. For example, perhaps 

people like a radiographer who thinks that their job, I mean not 

to disparage, but obviously everyone just thinks they take 

pictures, but our radiographer was very busy and would be very 

involved in monitoring the patient. That helped us to manage all 

the different challenges of how we were going to keep hold of 

this patient and what we needed to go and do. So, [in PFC] you 

might need people from other disciplines that aren't necessarily 

nursing or medical in that sense, but they can still be part of 

PFC.” 

• Team requirement to be able to provide PFC to meet patient health 

needs 

In the experience of this research participant, they emphasised that 

establishing a team approach to PFC is best practice and helps to 

mitigate the risks to health. Risks to health are mitigated by effective 

teamwork because it increases capacity to manage the, “different 

challenges,” associated with PFC in remote environments. It was 
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highlighted that people who may not realise they have skills that are 

relevant to PFC could still contribute to PFC, directly or indirectly. They 

could be involved in patient care (directly) or caretake other tasks while 

PFC is being provided by others (indirectly). In both circumstances, the 

health needs of the patient are being met and the risks to health are 

being mitigated because important tasks are not neglected. Moreover, 

this approach reduces the pressure on team members not wanting to 

declare health needs, such as the example onboard a ship. For effective 

teamwork to be enabled, however, the team need to be trained in the 

roles they may assume.  

“When I teach about setting up a safe place for your patient, I 

talk about making sure you've got things in the right position, but 

also about what have you got there infrastructure wise that you 

can adapt or improve to help your patient. Things like if you, for 

example, have a patient needs to be positioned at a 30-degree 

incline (lying on their side), we're not necessarily going to have a 

bed that can do that. I encouraged others to consider what else 

have they got that they can improvise and use. I always teach 

that improvisation is a key part of what we do. 1/ [We’ve 

developed techniques like] opening packets and keeping them 

because it's a clean area in a limited environment, and I always 

pass those tips on to people so they can choose to do the same 

… [because] you don't want to find out that you need something 

after you've just thrown it on the floor! In my PFC practice, I'm 

always looking at things like, well, what else could we use that 

for? I think that's a really important for conserving resources. 2/” 

• 1/ Improvisation is key to meet patient health needs 

• 2/ Optimum use of resources, based on patient's health needs 

This research participant explains that to ensure resources are used 

sustainably – repurposed, or to have multiple purposes – the team need to be 

trained to improvise. By doing so, the usage of resources is optimised and, 

therefore, the risk of resources running out it mitigated. Training is another 
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theme that emerged from open coding (see 7.3.2.9); however, the salient point 

related to resources is to have the mindset of improvisation. According to this 

research participant, improvisation for the optimum use of resources is not 

relatable to their usual place of work (a hospital) because the resource can be 

resupplied. This aligns with another research participant’s perspective of 

adapting their clinical practice to remote environments.  

“I think being innovative with resources is a big part of [PFC] for 

me. [It] is to do with my own clinical confidence and competence, 

which I think has evolved partly through the NHS... I think 

learning to cope in an environment where working in a hospital 

where resources are limited, and things are not as you would 

want them to be, set me up well for working in a remote 

environment. / When I’m under pressure and in a small team, I 

have to be confident and competent and credible to do what I do 

because I have to be able to care for my patients.  

• Learn from past experiences, self and others 

• Confident, competent, and credible 

This research participant’s experience of innovative resource 

management within the NHS was applied to their PFC practice in 

remote environments. It follows that PFC involves critical thinking and 

decision-making about resource management, which is obtained 

through applying lessons learned from training and experience. It was 

emphasised by this research participant, however, that sustainable 

resource management in remote environments is a completely different 

mindset to other environments because resources are so limited and 

the risks to health are greater. Another research participant explained 

that, 

“I only had what I could carry on my back. Sometimes we'd go 

out on patrols (during military deployment) that were expected to 

last for a few hours, and then we'd go back to base. 1/ But you 

learn very quickly the hard way that that often a few hours can 
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turn into in days. 2/ So, although you might want to take huge 

amounts of medical kit with you, if it means that you're then 

looking that that that medical equipment in and out of irrigation 

ditches for a period of days, you realise that actually you need to 

still be agile enough to be able to keep up with the rest of the 

formation. 3/ Often people end up deploying with medical 

equipment that's great for dealing with the initial stages of 

damage control, resuscitation, and stabilisation, but absolutely 

not scaled for PFC. 4/ Part of what we teach for PFC … is that 

as soon as you realise that you are not going to be able to 

evacuate that casualty, you need to stop throwing things away 

that are single use items, unless they are beyond further use, 

and you need to take stock of what kit you do have and start 

looking at what improvisation of medicine you can adopt. So, not 

getting rid of empty fluid bags, for example, when you could cut 

a corner off and use it as a makeshift urine bag that has 

graduations already on it (for measuring urine output). Keep hold 

of kit where you can, so that if you do run out of a brand-new kit 

then you can start looking at ways to sensibly reuse kit, perhaps 

for another purpose. … So, PFC [requires] a little bit of an 

attitudinal shift. 5/ The best way to get the point across is to send 

someone into a PFC scenario with a medical bag, and then once 

they realise that they're holding a casualty for a long period of 

time, just watching them come to the realisation that they're not 

going to be able to throw equipment away and that actually 

they're going to have to rethink their strategy for using their 

medical equipment. 6/” 

• 1/ Resources available were what could be carried 

• 2/ Expect the unexpected delays  

• 3/ Balance of enough kit with capability of activity  

• 4/ Inappropriate equipment if not experienced/trained in PFC 

• 5/ Use all resources / create resources intuitively and sustainably = 

repurpose kit 
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• 6/ Experiential learning to evoke PFC strategy 

This research participant emphasised that only having resources that were 

carriable was typical of being in a remote environment because this was the 

most effective logistics management. The salient point they made was to 

prepare enough resources for unexpected delays in balance with being 

physically capable to participate in the activities taking place in the remote 

environment. In context, this approach to resource management results in 

defining what PFC can and cannot be provided within the limitation of the 

resources being brought. In other words, the scope of PFC can be widened by 

the sustainable and multipurpose use of resources. Developing this mindset 

can be achieved by scenario-based experiential learning and reflection on 

clinical practice, which contributes to strategy of PFC to mitigate risks to health 

in a remote environment.  

7.3.2.6 Mitigating risks to health 

This research focuses on how PFC can mitigate risks to health in remote 

environments. Risks in remote environments and how to mitigate them was a 

theme that was identified during open coding of the collected data. One 

research participant explained that,  

“Infection is one of the big ones. 1/ We all got quite used to taking 

traumatic injuries and getting them (patients) back to a main 

operating base by air, usually so that antifungal and antibiotics 

could be given in large doses and wound surveillance and 

antimicrobial stewardship could happen. Now, if a medic is 

holding a patient for two or three days in PFC, that's just not 

going to happen. Knowing those signs of worsening infection and 

early sepsis are something that's hammered on PFC training. 2/” 

• 1/ Infection control = risk to health 

• 2/ Clinical deterioration after injury/illness and longer in the environment 

It is clear that this research participant has had experience of caring for 

patients in remote environments for longer than expected, which is a shift from 
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the rapidly evacuate model of trauma care. The salient point this research 

participant wanted to make was to recognise the signs of worsening infection 

and, by extension, ability to recognise general signs of clinical deterioration. A 

tool to do this is to conduct a risk assessment.  

“[Risk assessment] is a formulaic process, as all HSE (health and 

safety executive) risk assessment processes are, so, again as 

there's templates for carrying out HRAs [health risk assessment]. 

Based on the outcome of your HRA, [it] gives you a level of risk 

against certain health concerns or exposure to potentially 

traumatic events. 1/ Other things that HRAs need to [consider] 

… is mental health, particularly for those operating for extended 

periods of time in remote environments. 2/” 

• Risk assessment  

• Holistic health needs 

This research participant advocated using an evidence-base to inform risk 

assessment, and health risk assessment, such as a risk assessment template 

from the UK HSE. By ensuring the risk assessment is holistic, the PFC provider 

is equipped to prepare appropriate PFC equipment and protocol to mitigate 

risks to health in the remote environment that they are deploying to. 

Furthermore, a risk assessment informs their decision-making, which often 

needs to be conducted without supervision from an experienced supervisor.  

“[PFC providers] need to be able to make clinical decisions that 

are inherently autonomous. 1/ If they do have reach back 

(communications with) for other members of the MDT to advise 

them, they also need to be able to articulate what they're seeing 

in front of them with the resources that they have. If they nail that 

skill, then a lot of the fears of delivery of PFC then go away. For 

example, you can have a casualty that has got acute abdomen 

pain, but if the medic can't articulate that over a broken 

telecommunications, then it doesn't matter because they can't 

deliver the effect and they can't get the advice they need. 2/” 
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• 1/ Autonomous clinical decision-making 

• 2/ Single points of failure = logistics, communication, circumstance, 

environment 

In the experience of PFC providers, they had access to senior supervisors in 

typical work environment – in person or virtually. It was explained that in 

remote environments, this was not always possible due to limited human 

resource and unreliable communication. This research participant explained 

that succinct and explicit communication was required when they did have 

telecommunication with clinical supervisors to mitigate the risk of 

misdiagnosis. Furthermore, it follows that reliance on remote supervision is a 

vulnerability that exposes the team – patients and PFC providers – to 

additional risks because telecommunication is unreliable. It was advocated 

that this risk should be mitigated by appropriate planning and preparation.  

“Because you planned for it, you prepared for it, you've got a 

mind set for it, you've got a framework, however loose that might 

be. [If you have prepared,] when the bad thing happens, you 

don't suddenly go, “eek – where did I put that pocket guide?” 1/ 

If you've practiced it, if you've exercised for it, if you train for it, 

and you keep your knowledge and your skills up to speed, when 

the bad thing happens, you shouldn't have that eek moment. 2/ 

[When] that happens, because you plan for it, the chances of 

successful outcome for your patient and yourself have vastly 

improved. 3/” 

• 1/ Plan A, B, C 

• 2/ Training = preparation 

• 3/ Specific training in PFC increased feeling of preparedness 

Planning and preparation was emphasised strongly by this research 

participant; namely, shift the mindset from planning for ‘if’ something goes 

wrong to ‘when’ something goes wrong. Based on the experience of this 

research participant, this subtle difference in mindset reduces the effect of 

surprise when something unexpected occurs in a remote environment, which 
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enables action to be implemented more effectively and efficiently. Thus, 

planning and preparation for risk management and disaster management 

mitigates risks to health and enables the protection and promotion of health in 

remote environments. Another research participant explained that,  

“I have a series of presentations that I take with me. I [focus] on 

preventative medicine. 1/ I [educate them on the importance of] 

brushing their teeth properly or drying in between their toes and 

other [sensitive areas] properly. By doing that, when they are 

looking after themselves in their own time, that they can check 

themselves for rashes and bites, lumps, and bumps. They then 

also have confidence to come to me to check that a scratch from 

a plant then doesn’t turn into something more sinister [that] then 

requires evacuation. 2/ I’ve always found that the preventative 

lectures works. 3/ 

• 1/ Training days to mitigate risks to health  

• 2/ Promote awareness of health needs and when to seek advice  

• 3/ Promote self-care = resource management  

Training is another theme that was identified in open coding (see 7.3.2.9); 

however, training was advocated as a risk mitigation tool. This research 

participant explained that training the team in basic health care techniques 

mitigated the risk of minor injury and illness. Furthermore, educating team 

members on when to seek advice from the PFC provided mitigated the risk of 

minor illness and injury deteriorating into something more critical that could 

unnecessarily use resources or require evacuation. Thus, promoting self-care 

indirectly contributed to sustainable resource management. Not doing so 

unnecessarily exposes the team to additional risks to health. Another research 

participant highlighted that, 

“With feet problems, blister problems, where people have known 

about their injury ... for a while but they have not said anything 

because they didn't think it would be worth it. 1/ It’s quite easy to 

start screaming and shouting, saying, “if you had come to me a 
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week ago, we could have done something about this,” but it that 

doesn't help. It doesn't build trust [and] the relationship is gone 

then as a health care provider. 2/” 

• Monitor health risks 

• Rapport and trust  

This research participant emphasised that monitoring and managing minor 

illness and injury – autonomously and with support from the PFC provider –

contributes to mitigating risks to health in a remote environment. It follows that 

promoting rapport and trust between the PFC provider and the team is a 

component of mitigating risks to health too. The rationale for this, from the 

perspective of this research participant, is if team members feel that they can 

seek advice from the PFC provider regarding their self-monitoring and 

management of their health needs and minor injury and illness, early 

intervention to manage these risks to health can be applied. Thus, early risk 

management inhibits minor illness and injury escalating into a critical situation. 

As a result, the health of team members is protected and promoted. Health 

protection and promotion was another perspective of research participants 

within the theme of mitigating risks to heath.   

“I am very much a promoter of prevention is better than cure. For 

example, providing continual hand washing advice, foot care 

advice, hydration advice, dietary advice. Particularly during 

ultramarathons where after day three you do see runners start to 

let their standards slip – they’re not cleaning their feet at the end 

of the day, so then the day after they get riddled with horrendous 

blisters that mean they just can't run, letting their hydration slip, 

not using their hydration salts and electrolytes properly. I think 

prevention is absolutely key.” 

• Prevent of illness and injury is safe approach 

The salient point that this research participant wanted to make was that 

promoting the protection of health was itself a risk mitigation intervention. It 

was highlighted that due to not having access to health services, resources 
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being limited, communication was unreliable, and evacuation often being 

delayed, reducing reliance on active PFC mitigated the risks to health in 

remote environments. Thus, “prevention is better than cure,” and, as this 

research participant advocated, the interventions that were advocated to 

protect and promote team member’s health were relatively basic and did not 

require much effort. For example, general personal hygiene, especially hand 

hygiene, was highlighted as essential to mitigate the risk of cross-infection. 

Part of the PFC provider’s role is to remind team members of these health 

protection and promotion interventions, highlighting that they would mitigate 

the risk of having additional health needs.  

7.3.2.7 Health needs in remote environments 

During the semi-structured interviews of the research participants, they were 

asked about the common health needs that required PFC during their 

experiences in remote environments. This research does not aim to produce 

clinical guidelines; however, awareness of the common health needs in remote 

environments is necessary to understand how PFC can mitigate risks to 

health. One research participant explained that,  

“I've seen a lot of disease, non-battle injury. There's quite a big 

amount of things like infection because people get sick and they 

don't want to go sick, and they can be quite stubborn about it, 

and so they don't land on your doorstep until they're really quite 

sick. That’s fairly common.  

• Minor illness and injury that can deteriorate, e.g., infection 

This vignette echoes the experience from another research participant 

regarding the reluctance of team members to seek advice or care from PFC 

providers because they do not want to relinquish their role within the team. In 

addition to this point, this research participant emphasised that much of the 

minor illness and injury that they witnessed in remote environments was 

preventable through health protection and promotion interventions. It was 

emphasised that actively protecting and promotion health mitigated risks to 

health for individuals, the team, and local communities because the reliance 
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on the limited resources (such as – equipment, time, people, finance, local 

health services) would be lessened. Another example that was provided was 

maintaining sufficient hydration. 

“I was able to highlight to the members of the team [that] when 

we were above 3000 meters, [they would have] shortness of 

breath, and explain why they were waking up at night with kind 

of apnoea (temporary pause in breathing), [and] that these are 

all normal findings – the headaches, the dehydration. A lot of 

them are quite panicked [because] they're waking up in the 

middle night gasping for air. They didn't know what was going on 

[because] this never happened to them before. They realised 

they weren't invulnerable, this wasn't just another holiday, there 

was bigger, bigger forces at work that they had no control over.”  

• Practice education of team members about health, risks to health, and 

self-care  

This research participant explained that they were required to educate their 

team on the additional health needs that they were experiencing in the remote 

environment they were in – high altitude above 3000 meters. Prior to sharing 

this knowledge, team members had some anxiety about changes to their usual 

health experiences (such as breathing and headaches). The PFC provider 

explained that these health changes were to be expected, which reduced the 

anxiety experienced by team members. The predominant piece of advice given 

by PFC providers was about maintaining sufficient hydration. It was explained 

that at altitude the concentration of oxygen in the atmosphere is less; therefore, 

breathing rate increase. When people breathe, water is expelled so a higher 

breathing rate will result in greater water loss. The impact of this is an 

increased risk of dehydration, which can be initially presented as a headache. 

Thus, the PFC provider (research participant) encouraged team members to 

increase their fluid intake, which they explained was an intervention to protect 

and promote their health. Related to headaches, pain management was 

identified as another common health need in remote environments.  
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“Analgesia would be one of the next big considerations. Our 

combat medics are very limited with what they can give – they 

can't really give anything on top of Penthrox, fentanyl lozenges, 

and IV paracetamol, and these medications are carried in very 

limited numbers. So, there are definitely some significant gaps… 

One of the things that we stress on PFC is that if there isn't a 

logistical a chain that can come and take your patient away, then 

there's unlikely to be enough of a logistical chain for extra 

medical kit to get to you. So, if we don't have a plan for getting 

extra kit from … friendly nations or from the host nation itself, 

then we can find ourselves delivering substandard care quite 

quickly. It's something that's immediately challenging.” 

• Pain management capability for long duration 

It is clear from the experience of this research participant that pain 

management is a common health need in remote environments due to the 

identification of effective pain management being a challenge. It was explained 

that the availability of analgesia (pain medications) is limited because the 

amount of resources to be carried is small, plus the legal considerations for 

medications. The legal considerations are what can be administered by a PFC 

provider and what medications are legal in the country that the team are in. 

Furthermore, the unlikely option of resupply is reiterated. This research 

participant explains that ineffective pain management is a known risk to health 

that can be planned for. In other words, they advocated a forward-thinking 

approach to mitigating the risks to health. Another advocation from research 

participants was the recognition of non-physical health needs.  

“One of the things in a patient that I had as a reasonably 

prolonged hold was the psychological impact of a road traffic 

collision (RTC) where people [were] killed. Dealing with that is 

something that you can give really good medical care and look 

after that person physically, but if you did that in silence from the 

point of them coming through your doors, to the point of them 

leaving, I think you failed as a health care provider. 1/ That 
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individual is going to be having all sorts of traumatic 

psychological things going on at that time. When I teach anything 

to do with PFC, I call it my hairdresser questions. I'll say to them, 

you've got somebody who potentially has had a horrible and 

traumatic psychological event, such as the one I just mentioned, 

which they may never recover from [that] could be the basis for 

horrible series of events afterwards. [When I am teaching,] I say, 

“how would you feel? What do you think about how that person 

is going to feel? [This event] might be a career showstopper, so 

put yourself in their shoes.” 2/ I always try and build in an element 

of the psychological care of the patient as opposed to just the 

come in, let's patch you up, let's keep you here for however long, 

let's plan how many paracetamols you are going to get, etc. 

That's important but I do think the psychological impact of the 

hold, particularly because I think it's usually just you and them 

for a long time. I always say to them you need to think about how 

much of a good a person you are to be locked in a room with for 

12 hours, because you need to have some chat, you need to 

have the human element. … I remember getting told that it was 

a waste of time me wiping somebody's face that was covered in 

blood. I was like no, you're missing the point of why I'm doing 

this. [Yes,] it will get cleaned up when he gets to the next facility 

[but] I'm doing this because I'm forming a connection with this 

patient that had this severely traumatic event, and right now the 

only thing that's keeping him grounded in reality is me caring for 

him and having that eye contact. 3/” 

• 1/ Psychological care after traumatic event (which may be related to the 

activity historically) 

• 2/ Consider chain reaction impacts for patient 

• 3/ Fundamental care is valid part of acute care and PFC 

This research participant highlighted that their PFC role included meeting the 

physical and psychological health needs of patients. They advocated that 
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physical and psychological health needs cannot be separated; therefore, PFC 

practice cannot be compartmentalised into physical and psychological health 

care. In other words, this research participant emphasised that a PFC provider 

must have an interdisciplinary approach to health care in remote environments 

to mitigate physical and psychological risks to health. This approach is in 

juxtaposition to health care providers being focused on meeting health needs 

from the perspective of their professional background and training. Another 

research participant reiterated that, 

“We've grossly overlooked [mental health] as health care 

professionals in our remote area settings for many years … 

particularly within the oil and gas industry, people away from their 

families for long periods of time. They do 12-hour shifts, get up 

in the morning, go to work, do the job, go back to their single 

person cabin, [and] they might have limited access to Internet 

communications with family and friends back home. All of that 

potentially has big impact. 1/ [It’s] really become apparent … 

[during the COVID19 lockdowns] and it's allowed me and my 

team to start introducing mental health awareness, self-care 

programs in the field. We now run those with the same priority 

as we would run weekly first day training sessions for the crews. 

So, it's got the same status now; that's really important. 2.” 

• 1/ Risk to health = physical remoteness, not being able to go home 

quickly 

• 2/ Practice education of team members about health, risks to health, 

and self-care  

There was a clear emphasis on including psychological care from this research 

participant. Based on their experience of providing PFC off-shore, they 

advocated that psychological care is included in the duty of care to team 

members in a remote environment. This vignette provides evidence that 

psychological care is included in the training provided by the research 

participant as a tool to mitigate risks to psychological health. Another research 
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participant highlighted that it is important to monitor these risks because they 

can change overtime.  

“I did start to notice some attitude changes, little mental health 

changes through the expedition where people became more 

grumpier, more volatile, a little bit shorter with each other as we 

got higher and more remote. Not that they had tempers, but we 

would certainly see more direct flip and answers to questions 

where a few days previously people would have brushed it off 

and had a laugh and joke. Now we were kind of getting serious 

answers, little sly digs each other, complaints about people 

holding others up and being too slow.” 

• Physical health affects mental health and vice versa 

The salient point that this research participant wanted to highlight was that the 

remote environment they were in, and the associated risks (of being at altitude) 

were effecting the team member’s physical and psychological health. The 

research participant explained that having awareness of this enabled them to 

monitor the team for signs of deteriorating health – physically and 

psychologically – and, therefore, implement preventative measures. 

Preventative measures reiterate the advocation that PFC includes mitigating 

risks to health before they escalate into critical situations. This was highlighted 

as a predominant component of the PFC provider role, which was also a theme 

that was identified during open coding.  

7.3.2.8 PFC provider role 

The evidence provided by the research participant included descriptions of 

what they thought the role of a PFC provide is in remote environments that 

contributes to mitigating risks to health. In other words, they advocated that 

PFC provider’s scope of practice was not limited to directly providing health 

care – many components of their role indirectly contributed to health care and 

risk mitigation. One research participant explained that,  
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“Every single person on a trip, on a field site, wherever [you] may 

be, whatever the setting is, the medic's got to be neutral you – 

you're the person that people have got to come through with all 

their aches and sprains, with all their worries. [For example, 

someone may say,] “I've got an itch down here Doc and I don't 

want talk about it.” So, you've got to have that level of trust. And 

if you have that …  you will pick up on a lot of other underlying 

issues before they become major dramas. 

• Rapport and trust 

This research participant’s vignette provides evidence of the important to 

develop a professional working relationship, built on trust, between the team 

members and the PFC provider. The research participant highlighted that 

rapport and trust is integral to being enabled to mitigate and manage risks to 

health because team members are more likely to disclose sensitive details 

about their health. By sharing this information, the PFC provider was enabled 

to provide advice on how to manage these minor injuries or illnesses, thus 

preventing them from becoming worse. Trust is instilled into this rapport by 

protecting team member’s confidentiality and explaining to them if 

confidentiality needed to be broken (such as in the event of an emergency). It 

was explained by another research participant that developing this skillset had 

been possible through their wider experience.  

“My background … is an NHS paramedic, so I've always been 

‘Jack of all master of none.’ That’s the mindset, that's how our 

training is – we dip our fingers into every aspect of health care. I 

think for me that 10 years of ‘street medicine’ gave me [a] strong 

background before moving completely to remote work. 1/ 

Previous to that [I spent] many years working in outdoor centres. 

And that's not an uncommon career pathway for a lot of 

paramedics who then go on to do remote area medicine. I think 

there's a there is definitely a whole tier of remote area medics 

who come from a very similar pathway to it to mine. 2/” 
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• 1/ Recognise other transferable training 

• 2/ Relevant training/experiences to activities in remote environments 

This research participant highlighted that their professional background as a 

paramedic, and previous to that an outdoor centre instructor, equipped them 

with knowledge and skills that were transferrable to PFC in remote 

environments. They explained that managing everchanging circumstances 

while working in an outdoor environment caused them to develop strategies to 

maintain their own safety so that they could provide PFC. The salient point that 

this research participant wanted to make was PFC providers often have lots of 

experience and can critically think about problems and use their intuition to 

develop solutions. Adopting this mindset while providing PFC in remote 

environments enables them to mitigate risks to health. Moreover, this mindset 

is something that cannot necessarily be taught in a course – rather, it is 

developed by the quality of experiences a PFC provide has. Another research 

participant explained, 

“There can be an element of being taught to pass a course, and 

as much as a course can give you some skills or ways of thinking 

about new things or whatever you need to be secure in your 

practice, I think that's dependent on the individual. I've met some 

exceptionally good nurses that have been qualified for a year, 

and I and I think I wouldn't mind you look after me, I'd be happy 

with that. So, I think it's not a time thing. I think perhaps even a 

self-assessment would be useful, a self-reflection. 1/ Are you 

confident? are you competent? are you credible? By nature of 

what PFC is, you will be working in small teams, and I think 

there's a personality element to it – you have to be somebody 

who can get on and just gets on with the job and doesn't flap up 

if you're out there on your own because potentially you are likely 

to be to be out there on your own. You do have to be competent 

and confident in what you're doing, but credibility, I think, is the 

most challenging thing to do and to measure. 2/” 

• 1/ Self-reflection and awareness of PFC capability  
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• 2/ Confident, competent, and credible 

This vignette echoes a previous note about being confident, competent, and 

credible in the PFC being provided. This research participant reiterated this 

point and added that the role of a PFC provider involves being able to reflect 

on their own practice to mitigate risks. They advocated that reflection was a 

useful learning tool that helped them to build on their PFC practice learnt from 

various courses and training that they had completed. Thus, PFC training was 

another theme.  

7.3.2.9 PFC training  

PFC training was a common theme identified during the open coding of data 

collected during semi-structured interviews. Training for PFC took place before 

deployment to remote environments, or during the deployment, which provided 

multiple opportunities to develop risk reduction strategies as part of PFC. The 

research participants provided evidence that there was variation in the 

formality of PFC training, which suggests that there is no standardisation, and 

that PFC is a phenomena not fully understood. One research participant 

explained that, 

“The first time I came across anything on a training course I 

would remotely now refer to as PFC was doing a medicine in 

remote areas course in 2008 – so, relatively recently. But it's only 

looking back at that course now that it's like, oh yeah, we were 

adding in nursing skills and holding our patients overnight in a 

woodland and doing all the other bits and pieces. I was reflecting 

on it the other day, and it was like oh yeah, we did do some 

formal training around that, we just didn't have a title for it at the 

time.” 

• Reflect on training to do date that may not be purposefully for PFC 

This research participant explained that in their experience PFC has only 

recently been acknowledged; however, now knowing what PFC is, they could 

recognise elements of PFC from previous training. This suggests that PFC is 
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a combination of existing knowledge, skills, and experience that are applied in 

remote environments to mitigate risks to health. Grounded theory is a method 

to produce an explanatory theory of practice; therefore, the PFC grounded 

theory aligns with this notion. In other words, the mitigation of risks to health 

through PFC is a newly recognised approach to practice in remote 

environments that required rigorous inquiry to understand. Another research 

participant highlighted the value of PFC training by saying, 

“I absolutely see the value in a formal, [at a] minimum, two-day 

PFC course for medics or those with the responsibility for any 

kind of …  [PFC] – whether it’d be a school trip abroad, whether 

it you're going to go onto an oil rig in the North Sea where you 

might not be able to get the heli [helicopter] in for days on end. 

Because [PFC is] only covered in bits and bobs within other 

courses when it's not the main focus, and I just think to have a 

formal, standalone [course where] this is what we're going to 

concentrate on [for the] next 48 hours / 72 hours is PFC – the 

theory, the practice. So, when the bad thing happens, you've got 

your PFC framework and approach in your head.” 

• Relevant training/experiences to activities in remote environments 

From the perspective of this research participant, PFC should be provided as 

a designated course rather than completing relevant training sessions. The 

rationale for this is that by having a specific course, participants are enabled 

to develop a, “PFC framework and approach,” that can be used during 

deployment to remote environments to mitigate risks to health. In addition to 

bespoke PFC training, additional knowledge and skills learnt through other 

training was also highlighted as important learning for PFC risk mitigation.  

“I was fortunate enough to have a first career before medicine in 

the outdoors teaching people climbing, mountaineering, map 

reading as part of work within the mountain rescue team. My 

rescue training was a 7-day course up in [the Scottish Highlands] 

– a little but more than your bog standard first aid training. That 
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was an eye opener, having to perform medicine up on the top of 

Cairngorm (a 1,245m mountain in Scotland) on the icy slops. So, 

I'm confident what I knew, but also very confident in what I don’t 

know.  

• Relevant training/experiences to activities in remote environments 

This open coding concept was also allocated to the vignette provided by this 

research participant. The evidence provided suggests that other training about 

keeping yourself and others safe in remote environments is a core part of PFC 

capability. In other words, ensuring the PFC provider is ready and able to 

provide PFC in remote environments is essential to mitigating the risks to 

themselves and others. Furthermore, this research participant advocated that 

knowing what they were capable of, and what they were not capable of, made 

them a safe PFC provider. This experience was similar to another research 

participant who explained that, 

“Before going on an expedition, I had no specific PFC training. It 

was a concept I was starting to come across in literature, 

primarily around military operations. My own medical training 

was civilian based paramedics – I had done Mountain Leader 

training, and I was used to being in remote areas and 

mountaineering trips. I was comfortable kind of on solo trips 

because I lived in the Middle East for a while and had done some 

hiking and trekking. I was used to a lack of communications, 

being remote being on my own– I was comfortable in those 

circumstances. I knew I could look after myself and that I wouldn't 

become a liability to the group. As the saying goes, I was 

comfortable in uncomfortable places, so I knew that would be an 

asset as an expedition medic. But, specifically to PFC, I had no 

training whatsoever in that context that we understand it now.” 

• No specific PFC training 

Although this research participant did not have any specific PFC training, they 

advocated that their other experiences and training collectively prepared them 
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for providing PFC in remote environments. Notably, this research participant 

highlighted that a PFC provider needs to have their own coping strategies to 

enable them to fulfil their role. Many research participants advocated that 

because the PFC provider role is so diverse, due to the varying remote 

environments there are deployed to, they needed to ensure they had continued 

professional development training to remain confident, competent, and 

current.  

“I'd like to do the PFC course again (with R2Ri) as a refresher in 

a year or two's time, particularly if I'm not in a position to actually 

be doing any sort of remote medicine as many of us find 

ourselves at the moment [during COVID19], maybe on a periodic 

basis. 1/ Doing an exercise where manage a patient for 24 hours, 

would be really, really good, including specific clinical skills that 

might feed into PFC like the nursing skills. 2/” 

• 1/ Refresher training to maintain currency 

• 2/ High-fidelity training 

This research participant highlighted that maintaining currency was needed to 

maintain PFC capability. Some of the semi-structured interviews took place 

during the COVID19 pandemic, hence this research participant explained that 

they could not provide PFC due to being isolated. High-fidelity simulation 

training (highly realistic) was identified as a necessary tool to maintaining 

currency, and to develop PFC strategies for risk reduction. As another 

research participant explained, risk reduction also includes self-care. 

“It is just so different when you're in a tent or in a really basic 

accommodation providing any kind of care. [You need to make 

sure] you're able to look after yourself, that you don't need to be 

told to stay warm, to feed yourself, to toilet yourself. You need to 

anticipate what's going to happen next, to be always one step 

ahead of the problem, if you can. I think that really is not covered 

in standard kind of medical context, even an expedition course 

as we know them for the last decade or so, it's still very much 
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based on treat the casualty, call the rescue services, and then 

wait till they come. If you're lucky, a [helicopter] will come out of 

sky and problem solved. When you're getting into the 6-7 hours, 

that's still a long time to look after somebody. You need to feed 

yourself, feed the patient, keep warm, keep them warm, think of 

nutrition, think of shelter. That’s just not covered in a medical 

context for what we want to do until recently. It's an important 

part of the PFC role.” 

• Self-care 

Based on the evidence provided in this vignette, it is clear that self-care is an 

integral feature of PFC. By the PFC provider ensuring their health needs are 

met, as well as any patients and the team, they are enabled to fulfil their role. 

This research participant highlighted that this approach to health care is not 

common in other training. This evidence was supported by other research 

participants having the same experience; therefore, some PFC providers 

developed their own training provisions.  

“I was responsible for delivery of training. We picked apart the 

different problems to work out what the true issues were that 

people experience and worked through the problem-solving so 

that the scenarios that we delivered as trainers were more 

focused to the individuals prior to them going out on an operation 

[to provide PFC]. 

• Experiential learning in classroom to evoke PFC strategy 

This research participant led PFC pre-deployment training to support PFC 

providers to develop their problem-solving abilities. This suggests that part of 

the PFC role is to problem-solve; therefore, developing this ability is necessary 

to be able to mitigate risks to health by using PFC in remote environments. 

The training that this research participant developed used scenarios as a 

method to evoke problem-solving skills, which aligns with the practical 

approach to PFC training used by other research participants.  
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“I feel PFC is a subject area that [needs] a practical training 

package, and that there is little to gain from it being purely 

theoretical because the issues you face are organic and it's 

about your ability to improvise, adapt, and optimise with the 

environment that you have, so it's always different. I don't think 

you can truly reflect that in a truly theoretical classroom-based 

activity. Until you're actually presented with the kit that is 

resource limited in an environment that is austere (that is, a 

conflict zone for example), you only really truly understand the 

pressures that you'll be under if you have to deliver that in anger. 

The amount of different environments that you may work in are 

vast and you can't deliver a package for every single eventuality; 

it's just impossible. The better way to do it is to create a safe 

(learning) environment and then allow them to deliver PFC … 

where they draw out why things work and why they don't. If you 

do that practically based, they have a better understanding of 

what they are trying to achieve so they can they know what the 

gold standard is... Then they walk away with what they must 

achieve within that that period, and different kind of coping 

strategies of how they may achieve it, regardless of the 

environment they're in. 

• Training = preparation 

This research participant explained that a practical approach to PFC training 

had a high efficacy in the training participants developing a PFC strategy that 

can be adapted for application to the different remote environments. They 

highlighted that the learning environment should be safe, meaning that training 

participants should feel comfortable to make mistakes and learn from them. By 

doing so, in the experience of this research participant, the training participants 

were better prepared to provide PFC in remote environments.  

“One of the things I always teach as part of PFC is don't make 

problems for yourself, don't create more work for yourself. For 

example, plan ahead, look … for your evacuation, look at what 
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your medications are, and what you've got and stagger them 

appropriately and make sure you're not blowing through every 

single bit of medication you've got in the first five minutes and 

then realising there is nothing for the rest of the time you are 

there. I talk about the importance of you (the PFC provider) being 

there and what difference and impact that makes to the patient, 

where left to their own devices they’d probably have a much 

worse outcome than if you weren’t there. So, I think the 

importance of having somebody there that’s trained in PFC and 

having that knowledge nearby is really valuable and significantly 

improves outcomes for patient’s health. 

• Training, equipment, knowledge, experience, planning = risk to health 

mitigation 

This vignette provides evidence of the importance of sharing PFC provision 

experiences with others so they can develop their own strategies of PFC in 

remote environments. The combined experience of many deployments from 

the PFC provider and others who have relevant experiences, therefore, 

enriches the PFC training and leads to a consolidated risk mitigation capability. 

Another research participant advocated experiential learning about PFC. 

“I will have people laid on a cold hard floor on their back, making 

sure their pressure areas are in contact with the cold hard floor, 

and then after 15 minutes, after I've carried on waffling and then 

I'll come back to them and ask, “do your elbows yet? Yes, I'm not 

surprised. Now, think how you patient must feel.” The realities of 

that are an important learning exercise. I remember one of the 

lessons that sticks in my mind as a student was, we were 

instructed to lay down on a bed in the classroom and be spoon 

fed yogurt at speed. It was a huge realisation of it's actually quite 

hard to feed somebody and do it in a dignified and sensitive way 

and safely eat without choking. So, when teaching PFC, I like to 

get quite hands on with things … because they learn better. So 

much of the subject (PFC) is about adapting things and using 
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your own self-reliance and initiative to create what you need out 

of what you've got. … PFC is really out of their comfort zone, so 

I like them to be as prepared as possible with the little things so 

that those things come a bit more naturally. It's all the little things 

that I think is sort of that's how I like to try and teach and gain the 

interest.” 

• Be trained and experienced so you can train others 

The aim of using experiential learning methods during this research 

participant’s PFC training that they led was to support training participants to 

identify lessons learned about being a patient in a remote environment. The 

decision to use experiential learning was based on the research participant’s 

own learning experience. In other words, the salient point they wanted to 

highlight was that PFC providers should have training and experience in PFC 

provision, which should be passed onto others. It was clear from other 

research participants that they felt training was essential to PFC and risk 

mitigation. 

“For me, I think it would be really handy to have done some 

tropical medicine training. My understanding of stuff is quite 

limited in terms of things like snake bites, for example. I know 

very little about microbiology of various different areas where I 

might be deployed, but I usually you go to the environmental 

health brief in advance and so you know not to drink the water, 

for example. I'd quite like to have a better appreciation of things 

specific to an area, training specific to an area or an environment. 

That would be good because a lot of the time I'm going off 

something I've read out of a book or bits of things I've picked up 

along the way. Knowing about those area specific risks to health 

would help me prepare to provide PFC.” 

• Training days to mitigate risks to health 

This research participant emphasised that training specific to an environment 

and the associated risks is important for them to be prepared to provided PFC 
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and, therefore, mitigate risks to health. This vignette also aligns with another 

research participant who advocated that knowing what they know and what 

they do not know is a sign of competence. Thus, it can be argued that having 

sufficient theoretical knowledge of PFC in remote environments is also 

significant. Another research participant explained that,  

“As long as [the PFC provider has] got a that underpinning 

theoretical knowledge and they've been able to actually use 

some of those principles in clinical practice, it doesn’t really 

matter to me [what professional background they have], as long 

as they've got access to the same medication and the same 

protocols. … I think definitely the best standard of care would be 

delivered in a multidisciplinary team, but also increasingly we 

would be adding non-vocational health care providers to that. 

Whether that is some patrol medics in the special forces medical 

group and advance team medic. They get training in PFC – it's 

still only a couple of weeks course, but they are taught how to 

deliver limited PFC. … If we don't practice it, then then we'll be 

learning these lessons for the first time overseas where it's not 

the ideal learning conditions.” 

• Practical training and theory 

It is clear from this research participant that in their experience, PFC providers 

should have a theoretical and practice understanding of how to provide PFC 

in remote environments and mitigate risks to health. They state that without 

this, the only learning environment is during deployment, which is not ideal 

because the risks are substantially higher in comparison to a learning 

environment that simulates the challenges experienced by PFC providers. This 

research participant also advocates a multidisciplinary team approach to PFC 

– that is, to have multiple healthcare professionals – however, with limited 

resources (including human resources) this would be challenging. 

Notwithstanding, training with other healthcare professionals can evoke the 

skills and knowledge needed when deployed to remote environments.  
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“Some of the things that we emphasise [when training] that aren't 

really covered that much on the on the Clinical Guidance for 

Operations (CGOs – policies) protocols are things like human 

factors. So, how to work in a small team where everyone is tired, 

everyone is hungry, and everyone's trying to do the best with 

limited resources. The only way to get ahead of that is to train 

and simulate it. Also, [this includes] elements of the combat 

medics, through no fault of their own, aren't very experienced in.” 

• Simulation courses provide familiarity to PFC 

This vignette provided evidence that healthcare policies cannot prepare and 

inform PFC providers and teams that deploy to remote environments for all 

challenges. The example provided about working within teams under high-

stress circumstances was prepared for during training that simulated these 

conditions. By doing so, training participants are enabled to learn from other 

healthcare professionals and develop their own coping mechanisms and PFC 

strategies to mitigate risks to health in remote environments. 

“We have come up with a bespoke solution to PFC [in our team7], 

which we needed to do because it's not the same here [when 

compared with other teams] or in a field hospital. … We've had 

to come up with some of our own ways to address gaps [in PFC 

training] and make things easier to understand for people that 

haven't had years and years in hospitals and ambulances. We’ve 

done things like made a 24 hour care wheel – a pictorial 

representation of what the plan of care is for this patient over the 

next day, which allows medics, nurses, and doctors with a little 

bit of pre-training to understand how to keep this casualty in a 

good place over the next 24 hour period, and how to deal with 

complex pain issues, how to forecast the different medications 

and the different procedures, like dressing changes, and position 

changes, and even down to mouth care and passive range of 

 
7 Reference to military unit removed to protect confidentiality 
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movement. We use our own aide memoirs because we know that 

by the time a combat medical technician gets to the point where 

they're delivering PFC, they'll already be tired, they'll be hungry, 

they'll be cold, and they'll be wet, and they won't be in the best 

position to be able to recall what someone like me has taught 

them in a classroom. So, adapting what we've already got and 

expanding on it with our own aide memoirs helps us to deliver 

effective PFC training.” 

• Aide memoirs to mitigate risk of forgetting protocol 

The aide memoir that was developed by this research participant and their 

team was an example of how to mitigate the increased risk of PFC providers 

forgetting their training due to the challenging conditions. Thus, this is an 

example of a strategy to mitigate risks to health in remote environments – 

linking the simulated training environments with the reality of deployment to 

remote environments. Another research participant explained that, 

“Simulation is everything to us. We've put a huge emphasis on 

simulation training with the high-fidelity manikins that we have, 

which are ones that are great for medical scenarios or trauma 

scenarios, but also because we can control things like urine 

output and program medical conditions to get worse. We can do 

long-term overnight serials where we program the amount of 

urine output – and we can [do this] without being stood there with 

a clipboard next to the patient – we can program deterioration or 

improvements. [This is important] because you don't learn 

properly how to deal with a long-term casualty by doing big 

artificial time jumps, by giving the medic an hour with the casualty 

and then saying, “right, so 18 hours has passed and these are 

the patients new vital signs (blood pressure, pulse rate, 

respiratory rate, etc.).” It's good to be able to do a proper long 

term scenario so that the team does actually have to break down 

into shifts and start looking at human factors, and start realising 

that people do need to go and get rest, and making sure that the 
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correct physiological parameters are agreed by all so that so that 

junior members of the team or even non-vocational health care 

providers know at what point do I need to go and wake up the 

clinical lead – they know that when it's hard, when the heart rate 

hits this, or the [respiratory rate] hits this, or the temperature hits 

this, to get the clinical lead. Training and simulation are 

everything here, and that's why we've put a lot of work into 

developing some medium fidelity training environments, like a 

jungle room, and a forward operating base room8, and we're in 

the process of building a lot more expensive facility to take 

people out of their comfort zone and become a bit of a like a 

multi-sensory experience to put people through. So, training and 

simulation are one of the big things that we are using to try and 

pre-empt PFC becoming a real issue in the future, so people are 

prepared.” 

• High-fidelity simulation training = preparedness 

This evidence about the impact of high-fidelity simulation training suggests that 

this training method is essential for equipping PFC providers with the 

necessary knowledge, skills, and confidence to mitigate risks to health in 

remote environments. It was explained that high-fidelity simulation training is 

realistic, with the same challenges and conditions to a remote environments. 

The research participant emphasised that creating a highly-realistic learning 

environment enabled the PFC providers to develop coping mechanisms and 

strategies relative to the environment they were being deployed to; therefore, 

they felt better prepared. Other research participants explained that they 

suggest extra-curricular learning activities to their team members to 

supplement their PFC training and increase their preparedness.  

“One of the things that we add on to the training that we run here 

is I recommend that they go and listen to relevant podcasts9. 

 
8 Forward operating base, or FOB, is a phrase used to describe a deployed and temporary 
military base 
9 Reference to specific podcasts are removed to protect anonymity and to respect request by 
research participant to highlight no individual podcasts are endorsed as an official training aid. 
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[They can be …]  about 40 minutes and very earnest and thought 

provoking. [Some are] aimed more at people in a special 

operations team (military special forces), where you might have 

a little bit more flexibility, but it deals with some of the issues that 

we've talked about – like how to get follow on (resupplied) PFC 

kit to your casualty if you're unable to get them out, and how to 

access and work with NGOs in various countries. [They’re] really 

thought provoking, so we would always recommend that 

someone listens to [them]. Then, getting access to [various 

online] resources … just to stimulate your mind and realise that 

other people are working on this same problem, other people 

have done more on this than we have, and that there's a lot to 

be learned from that instead of just thinking about the defence 

medical services, because there's a lot more work being done 

out there than we are able to do.” 

• Proactive approach to PFC CPD 

This research participant explained that they encouraged a proactive approach 

to PFC training and preparation, such as seeking additional learning resources 

and activities. They highlighted that by doing so, PFC provider’s mind would 

be stimulated into critically thinking about problems and challenges in remote 

environments, based on their broad understanding of how PFC can mitigate 

risks to health. In addition, being able to assess the risks to health in remote 

environments was highlighted as another skillset.  

“Risk assessments are very important. Being able to write plans 

…  [and] to be able to practice those. To look at a comms 

(communications) plan, and put in a comms plan together, which 

are not necessarily core medic skills; [although,] I think they're 

becoming increasingly so.” 

• Familiar with clinical guidance and assessment tools 

This vignette suggests that having the ability to conduct risk assessments, in 

addition to the core skills a PFC provider is expected to have, is necessary for 
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being able to mitigate risks to health. It was highlighted by this research 

participant that this capability is not currently typical of healthcare practitioners 

but in remote environments the PFC needs to assume additional roles to be 

able to mitigate risks to health. Another research participant suggested that 

being adaptable to changing circumstances is similarly a unique requirement 

of PFC providers in remote environments.  

“[I have] experience of deploying at Role 1 medic … where you 

pick up a lot of the non-technical skills about what your role is as 

a medic or as a nurse in a patrol before you receive a casualty 

and afterwards. For example, understanding what the tactical 

considerations are … informs your practice, even down to minor 

things like ensuring that at the point of injury that the patient is 

placed onto a stretcher at the very first opportunity because if the 

tactical situation changes and you suddenly need to move, it's 

not going to be acceptable that you say to the platoon Sergeant 

“actually, sorry no, I'm not ready to move this casualty right now,” 

because if you're moving the casualty well, if you're being told to 

move the casualty because mortars are being walked onto your 

position. It doesn't really matter what you're in the middle of if 

you're there when the mortars come in, I mean everyone is going 

to have a bad time.” 

• Thinking ahead to how health needs change 

The example provided by this research participant suggests that the 

circumstances in remote environments can change rapidly. This could be 

environmental or circumstantial risks. As a result, they advocated that PFC 

providers must be able to adapt their practice whenever an increase of risks to 

health occurs. To do this, they explained that PFC providers need to be able 

to think ahead, dynamically assess risks, and react at the optimum moment to 

protect and promote their team’s health. Thus, managing challenges to PFC 

in remote environments is unique, and challenges was identified as anther 

theme of open coding data analysis.  
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7.3.2.10 Challenges 

The research participants explained that there were multiple challenges that 

they had to overcome during their experiences of providing PFC in remote 

environments. Many of these challenges were unique to remote environments 

and without effective critical thinking and problem solving, risks to health would 

escalate. One of the challenges highlighted was being required to provide PFC 

autonomously. 

“You tend to be the sole resource and [it is] very easy to become 

blinkered and solely concentrating on your patient, forgetting 

your own needs. And of course, if you pile in as the one and only 

medic, not only is your patient [unwell], but you've now become 

the next casualty and you're endangering the rest of the group 

…” 

• Duty of care to everyone, including self 

This research participant highlighted that autonomous working becomes a risk 

if the care of oneself is neglected. In other words, part of the PFC provider’s 

role is to protect and promote their own health so that they can do the same 

for others. They explained that this can be a challenge because the duration 

of PFC can be multiple hours, days, or more; therefore, at some point the PFC 

provider needs to step away to eat, sleep, and rehydrate. It was explained they 

doing this is often a challenge for PFC providers; however, it was identified 

that a way to mitigate this risk is to train team members in basic PFC too. 

“One of the things that I've always tried to do … [is] some cross 

training with everybody in the team. If you're the sole [PFC] 

provider, what if I'm the [person] that slips over and breaks my 

leg, or ends up with a massive cut? I want somebody to be able 

to take care of me.” 

• Train team members in basic skills that may be needed for PFC 

Training team members in how to provide basic PFC is an intervention that 

mitigates the risk of the PFC provider becoming injured or unwell. Due to the 
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challenge of limited resources, it is often that there is only PFC provider 

deployed with a team to a remote environment. This research participant 

suggested that some pre-deployment training and training when in the remote 

environment was important to overcome this challenge and mitigate the 

associated risks to health. This research participant also advocated that by 

providing this training, they were able to consolidate a rapport with the team. 

Another research participant reiterated the importance of a rapport and 

highlighted the challenges of this. 

“You can go back to your grot (accommodation) at the end of the 

day, shout into your pillow and smack the sides of the tent, but 

you've got to have enough strength of character to maintain 

confidentiality [and] non-gossiping. That's mega-mega important 

because once you lose that, if you lose that level of trust, you are 

blown.” 

• Professionalism  

The research participant highlighted that maintaining their professionalism was 

integral to having a rapport with team members. It was acknowledged that this 

can be a challenge because being an autonomous PFC provider meant that 

they were never ‘off-duty’ and patients could need their help when the PFC 

provider needed time to themselves. Nevertheless, another research 

participant highlighted the important of having a coping mechanisms to 

manage this challenge.  

“You've got to be mentally strong. You've got to have your own 

support network and methods of dealing with this, because 

otherwise it will break you as an individual as well. No one 

person's an island.” 

• Self-awareness 

To have the coping mechanisms to manage the pressure of being a PFC 

provider in remote environments is, in itself, a tool to mitigate risks to health. 

The evidence for this is provided by this research participant, who warns that 
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without self-awareness and resilience, a PFC provider could easily become 

incapable to fulfil their role in a remote environment. The impacts of this are 

the PFC provider could become psychologically unwell and then the team 

members are exposed to the risks to health without an expert providing PFC. 

Having a PFC provider who is confident, competent, and credible was 

reiterated by many research participants; however, it was also acknowledged 

that many healthcare practitioners do not fulfil this criteria.  

“One of the main challenges with PFC is that the clinicians learn 

their trade in an established medical facility, and they have no 

real appreciation of being in a resource limited environment. And 

then the ones that operate in the resource limited environment 

have limited exposure to the medical provision in an established 

facility. So, you've got two people – two groups of people – who 

tend to work in different environments and don't understand the 

middle ground between the two.” 

• Awareness of environmental and circumstantial risks 

This research participant explained that although many healthcare 

practitioners are highly trained and experienced within their fields, they lack 

awareness of the environmental and circumstantial risks in remote 

environments. As a result, many healthcare practitioners who are new to PFC 

in remote environments find it challenging to adjust their clinical practice, such 

as the sustainable use of resources. Moreover, patients in remote environment 

can similarly have a lack of awareness, which is also a challenge that needs 

careful management.  

“Patient’s perception and understanding of their illness or injury 

is a big challenge because they're not always necessarily the 

most willing and cooperative individuals, sometimes, depending 

on what they're doing. If you're a credible and confident PFC 

provider, you can inform them what they need to do to get better. 

Sometimes people make silly mistakes, perhaps unknowingly, 

so it's quite useful to have that person there that goes “this is how 
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we're going to manage this, and this is how we're going to 

achieve this.” I quite like an analogy one of the burns technicians 

use, which is, “the injury is the sport, and the patient is the 

athlete.” This means that [the patient has] got something to work 

on, focus on.” 

• Team management can be a challenge 

It is evident from this vignette that lack of awareness from team members 

about the risks associated with being in a remote environment can be a 

challenge to manage. This research participant gave the example of using 

analogies that team members can related to as a management tool. It can, 

therefore, be noted that PFC providers also need to have effective people 

management skills in addition to resource management skills. Having this 

skillset is similarly above and beyond what is usually expected of a healthcare 

practitioners, which emphasises the important of pre-deployment training. 

However, it was also acknowledged that despite training, PFC providers can 

still feel unprepared.  

“[A challenge is] … medics that we are sending into remote areas 

feel like they've [not] had sufficient training in PFC – I don't know 

of anyone who's actually ended up in a remote environment 

having to deliver PFC and felt like they were fully prepared for 

that. If we were able to provide [high-fidelity] training to our 

medics before they went overseas, then that would be massively 

beneficial to the patient, and also really useful for the medic, 

because then it's not just a nurse stood in a classroom showing 

them a PowerPoint, talking about infection, and talking about kit 

and all of these obscure concepts, that they're actually then 

learning, “oh, actually if I don't keep this this non-human model 

warm enough, then it doesn't matter what I do for haemostasis 

the casualty will continue to bleed and their overall condition will 

just get worse and worse.” Most people in prehospital emergency 

care would learn that lesson a lot better, and that training would 

be a lot better received…” 



 240 

•  Despite training, PFC experience feels unprepared 

Training was identified as a tool for risk mitigation; however, this research 

participant explains that despite training, many PFC providers still felt 

unprepared providing PFC in remote environments. This is due to the 

multifaceted and dynamic challenges that are experienced in remote 

environments. High-fidelity simulation training was identified as a tool to help 

PFC providers to feel more prepared, and this evidence also reiterates the 

important of coping mechanisms to fall back on when in remote environments. 

It follows that identifying lessons learned after returning from a remote 

environment was acknowledge an important step in PFC practice.  

“When I accepted the role as a medic on the expedition, I was 

very excited. In preparation, I focused a lot on the physical risks 

to health – the mountaineering, the altitude, the remoteness, the 

trauma from accidents. I hadn't really given it enough 

consideration towards … if somebody was injured for a long time. 

I kind of was still in the paramedic sense of, we'll get to them, will 

treat them, and then we'll get them to hospital, thinking that you'll 

have the same level of access, acknowledging that there may be 

some difficulties over there, but you will get them to hospital at 

some stage. I hadn't considered that might be a day later, or 36 

hours later. That was something I learned on the expedition.” 

• Self-reflection and awareness of PFC capability 

This research participant explained that they had a mindset shift as a result of 

the challenges of providing PFC in remote environments. They adapted their 

approach based on the circumstances that they experienced to protect and 

promote the health of the patient. Identifying this cusp point was useful for this 

research participant, which suggests that reflecting on PFC experiences in 

remote environments contributes to PFC capability and overcoming similar 

challenges in future deployment to remote environments. A challenge for 

future PFC practice in general was more research is required.  
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“The gaps in the research are very much similar to the gaps that 

we have in prehospital emergency medicine or emergency care, 

in which, historically the capture of documentation is poor. It's 

explainable why it's poor – because it's a dynamic environment 

where you don't necessarily know what you're walking into, and 

that it's really difficult to capture that documentation. It’s the same 

with PFC – when it does happen, it's in a remote environment 

where you have limited resources and limited support, so 

capturing that clinical information but and also the lessons 

identified is historically difficult. That needs to improve through 

either case studies or people writing academically or doing their 

own research. If we don't have that, it can't inform the training 

and the training is built around, at the moment, what we perceive 

to be the issues with PFC and there is not that much evidence 

available at present to inform that that's the direction of travel. 

We need people to be exposed to the delivery of PFC so they 

can then highlight the issues with the training so the training delta 

can be addressed.” 

• Documentation and record keeping 

To inform future research and policy development, documentation and record 

keeping of PFC in remote environments was emphasised by this research 

participant. It was acknowledged that documentation during deployment is a 

challenge; however, keeping a detailed record of events as soon as possible 

would ensure lessons learned were identified. Thus, increasing the body of 

research and evidence about PFC would inform future training and risk 

mitigation strategies. The emergent PFC grounded theory, therefore, has 

research impact in bridging the PFC grounded theory gap to inform training 

and health risks mitigation for deployment to remote environments. The open 

coding concepts formed the build blocks of the PFC grounded theory, and the 

subsequent stage of theory emergence was to complete axial coding.  

7.3.3 Axial codes 
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For axial coding, the open coding concepts were assigned to the four 

Straussian categories – the cause, context, strategy, and consequence 

(Corbin and Strauss, 2015). The purpose of axial coding was to categorise the 

open coding concepts into a map of the conceptual influences of PFC in 

remote environments. Thus, by completing axial coding the conceptual 

understanding of the emerging PFC grounded theory is enriched. In other 

words, the building blocks of the PFC grounded theory are organised as per 

the multiple influencing factors of providing PFC in remote environments to 

mitigate risks to health.  

It is important to note that in this chapter the presentation of axial coding 

findings are presented in a linear sequence after open coding; however, in 

reality, all three stages of grounded theory data analysis coding (open, axial, 

selective coding – see 6.4.3) take place simultaneously (Corbin and Strauss, 

2015). The rationale for grounded theory data analysis coding being conducted 

simultaneously is to have theoretical sensitivity to monitor for theoretical 

saturation. (See Figure 4 for an illustration of the grounded theory data 

collection and analysis process.) The axial coding stage of grounded theory 

data analysis maps the categories of PFC in remote environments, beginning 

with the causes.  

To identify the causes of PFC, the open coding concepts were critically 

appraised using constant comparative analysis during axial coding (see 

6.4.3.4). Constant comparative analysis takes place at all stages of the 

grounded theory data analysis process; however, initially, open coding 

concepts and axial coding categories were included until selective coding took 

place. Constant comparative analysis was based on the researcher’s 

theoretical sensitivity to the emerging PFC grounded theory, which was 

developed as a result of the literature review and concept analysis (see 

Chapter 3 and Chapter 4). 

In this section, the axial coding categories are presented sequentially to 

provide transparency to the findings of this stage of the ground theory research 

process. The 348 open coding concepts were allocated to causes, contexts, 

strategies, and consequences axial categories of PFC in remote 
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environments. Each axial category is introduced, followed by detailed critical 

appraisal of how the open coding concepts were allocated axial coding 

categories. The axial coding categories are identified by being listed as bullet 

points, similarly to how the open coding concepts were presented. Presenting 

the axial coding categories in this format demonstrates the rigorous approach 

that was used for this research. Firstly, the causes of PFC in remote 

environments to mitigate risks to health are presented.  

7.3.3.1 Causes 

The first axial coding category to be critically appraised is causes. The causes 

category of axial coding identifies the triggers of when PFC is needed in remote 

environments to mitigate risks to health. In other words, theoretical sensitive 

was used to identify what open coding concepts describe the triggers of PFC 

in remote environments. This stage of the grounded theory data analysis 

contributes to the emerging theory by identifying when PFC is required in 

remote environments and critically appraising the relevance to the emerging 

PFC grounded theory.  

• Extended exposure to risk 

Research participants all explained that in their experience of providing PFC 

in remote environments, they were there for longer than they had anticipated. 

The axial coding concept extended exposure to risk was identified as a cause 

of PFC due to the evidence from research participant’s experience of 

increasing risks to health relative to the time that they were in a remote 

environment. An increasing exposure to health risks in correlation with the time 

spent in remote environments included open coding concepts that explain the 

environmental and circumstantial risks to health. In other words, there was 

vulnerability to natural and anthropogenic hazards in remote environment. The 

relevance to PFC is when there was an unexpected extension to the time spent 

in the remote environment and, therefore, the associated risks. 

The unexpected requirement of meeting health needs and mitigating risks to 

health to promote and protect health in remote environments was a common 

thread through open coding categories relating to axial coding category of 
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causes. The unexpected increase in time spent in the remote environment was 

caused by multiple influencing factor that were relative to the environment and 

circumstance that the teams were experiencing. Each research participant had 

a unique experience; therefore, it can be noted that predicting the reason for 

an extended duration in a remote environment is exceptionally challenging. On 

the other hand, research participants advocated that planning for the 

unexpected mitigated the exacerbation of the risks to health. However, another 

cause of PFC related to how existing health needs were cared for in remote 

environments during the extended exposure to risks.  

• Influence of existing health needs without appropriate care 

Many of the research participants described that their team members in remote 

environments are at risk of illness and injury. However, they also explained 

that their pre-existing health needs may increase. In their experience, the 

increases of existing health needs was largely due to team members being in 

an unfamiliar environment that made managing their existing health needs 

more challenging. For example, one open coding concept allocated to the 

causes category was, “growing influences of health – tiredness, hunger – 

increases risks to health.” This open coding concept was allocated to data that 

provided evidence that suggested daily activities, such as having sufficient 

sleep and nutritional intake, were less likely to be achieved. Research 

participants explained that the impact of this was a deterioration of minor injury 

or illness, such as remembering to take prescribed medications, recovery from 

infection, or increased feeling of homesickness. Research participants 

explained that the combination of existing risks to health and existing health 

needs without effective and efficient intervention caused the need for PFC to 

be provided. Research participants also explained that d to the unexpected 

extended duration of PFC being required, more challenges arose for them to 

overcome – some felt unprepared to manage these challenges.  

• Unprepared to manage challenges 

During the open coding process, it was identified from the evidence shared by 

research participants that each remote environment had unique challenges. 
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The unique challenges experienced by research participants were also unique 

for evidence shared by other research participant who had experience in 

similar environments. One example is at altitude. The conditions experienced 

by the research participants with experience of PFC at altitude were all 

individually unique, despite all of them being in a relatively similar environment. 

Thus, the evidence suggests that challenges are relative to the time, place, 

and people in the remote environment.  

A cause of PFC being required in remote environments was occasions where 

research participants felt unprepared to manage the multiple challenges that 

they experienced. Some examples from open coding concepts included, “long 

distance from health services and systems,” and, “no specific PFC training.” 

Research participants reiterated that often challenges are unpredictable; 

however, they also advocated that, “planning ahead for the unexpected,” by 

having, “plan A, B, C,” helped they to mitigate risks to health that they 

experienced. In context, research participants explained that it is difficult to 

determine how changeable the conditions are in a remote environment; 

however, in preparation for PFC it can be planned that environmental climatic 

hazards can cause severe delays to evacuations. In this circumstance, PFC 

can be prepared to last for the likely duration of a worst-case delay. Without 

planning for this was identified as a vulnerability by research participants.  

• Vulnerability to environmental climatic hazard 

It was common in the vignettes provided by the research participants to explain 

that there were many environmental climatic hazards. Examples included, 

“environment – altitude,” and “weather risks.” It follows that research 

participants advocated that, “vulnerability to natural hazards are risks to 

health.” This advocation was based on their experiences of their team not 

being sufficiently prepared to manage environmental climatic hazard, or, in 

other words, the severe conditions that were experienced in remote 

environments. This research did not aim to define all eventualities and 

vulnerabilities in remote environments. Rather, through axial coding it is 

identified that a cause of PFC being required is vulnerability to environmental 

climatic hazards. Thus, PFC is more likely required if the team are vulnerable 
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to environmental climatic hazards by not having sufficient personal protective 

equipment (clothing, for example) for the time spend in remote environments 

and a possible unexpected delay.  

• Vulnerability to circumstantial hazard 

Similarly to environmental climatic hazards vulnerability are vulnerability to 

circumstantial hazards. The activities that research participants were 

participating in while in remote environments varied between military 

deployment for conflict or humanitarian response, or civilian employment 

(including voluntary work). A common open coding concept was the, “activity 

has influence of health.” In context, experiences shared by research 

participants included providing health care as part of military or civilian 

deployment for humanitarian response. They explained that there were 

environmental climatic hazards in addition to the hazards associated with their 

activities, such as geopolitics or insurgents. The research participants 

explained that they were vulnerable to these risks. Furthermore, in relation to 

the extended exposure to risk cause, the longer they were in the remote 

environment, the greater risks they experienced. Thus, vulnerability to 

circumstantial hazards was identified as another cause of PFC in remote 

environments. It follows that the next axial coding category presented are the 

contexts that PFC was required in remote environments.  

7.3.3.2 Contexts 

The previous axial coding category of causes identified the triggers of PFC in 

remote environments, based on the evidence provided by the research 

participants. The contexts that PFC was provided in requires critical appraisal, 

which was achieved through axial coding. The contexts of PFC identify and 

explain the circumstances surrounding PFC provision in remote environments, 

and how risks to health are mitigated to protect and promote health. The first 

context that was identified through axial coding was atypical clinical practice.  

• Atypical clinical practice  
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The axial coding context of atypical clinical practice explains that the context 

PFC is provided in – a remote environment – is distinctly different in 

comparison to research participant’s usual environment that health care is 

provided in. Furthermore, linking with the causes axial code, PFC is provided 

in the atypical places for extended durations, which adds to the challenges of 

atypical clinical practice. Some features of atypical practice that were identified 

during axial coding align with the findings of the literature review and concept 

analysis of this research. Open coding concepts that were in alignment with 

these findings are, (1) “health service that was next available had limited 

resources,” (2) “minimal resources,” (3) “single points of failure = logistics, 

communication, circumstance, environment,” and (4) evacuation possible but 

delayed.” These defining characteristics of a remote environment that 

demands atypical clinical practice from PFC providers is important to have 

awareness of to have strategies to manage the associated challenges.  

Research participants shared strategies that they developed and, when 

training others in PFC, shared with others to manage the challenges of atypical 

clinical practice. For example, one open coding concept included in contexts 

axial code was, “PFC can apply to urban environments that have limited 

access to health services and resources.” Research participants explained that 

the geographical remoteness is not the defining feature of being remote, but 

the contextual risks and challenges. A related open coding concept was, 

“health needs surpassed what resources were available.” An open coding 

concepts that is related to strategies within the context axial code include, 

“resupply of kit not an option so sustainable use of resources.” Thus, the 

atypical clinical practice context axial code includes the adaptive and intuitive 

approach to clinical practice that research participants had while in remote 

environments to provide PFC and mitigate risks to health. To do so, they 

needed to have an awareness of the risks to health.  

• Awareness of risks to health  

Two causes axial codes relate to the context axial code of awareness of risks 

to health – vulnerability to environmental climatic hazard and circumstantial 

hazard. Within the context of providing PFC in remote environments, research 
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participants identified what risks to health patients and their team members 

were vulnerable to. Some open coding concepts included in this context axial 

code were, “geopolitics can be a risk to health,” “restricted airspace,” and 

“transport limited.” These open coding concepts provide evidence of the 

multiple risks to health that PFC providers were mitigating to protect and 

promote health. Thus, a key point that research participants emphasised was 

identified by the open coding concept, “multiple risks and challenges to 

manage.” It follows that having awareness of these risks and attuned to how 

they change overtime was essential to problem-solving to mitigate an 

escalation of these risks. An example that relates to another axial coding 

context is health services that were available had limited resources.  

• Health service available but limited resources 

Defining features of PFC in remote environments that has been identified are 

no access to health services, limited resources, and delayed evacuation. In 

the experience of research participants, evacuation was eventually possible; 

however, in some circumstances, the health services that patients were 

evacuated too did not have sufficient resources available. In other words, even 

when evacuation from the remote environment is possible, the health needs of 

the patient may still outweigh the resources available there. An open coding 

concept providing evidence for this is, “no immediate access to health services 

that would be needed to meet the patient’s health needs.” It is, therefore, 

important for PFC providers to define the scope of the health service that a 

patient could be evacuated to and determine if the evacuation protects and 

promotes their health. Furthermore, evacuating to health services with limited 

resources applies additional pressure at the expense of local communities who 

similarly rely on these services. Thus, PFC providers were required to critically 

think about the impacts of their PFC decision-making for the patient, their team, 

and local communities. In many circumstances, however, evacuation was not 

possible and, therefore, there was no access to health services.   

• No access to health service 
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Due to the environmental and circumstantial hazards in remote environments, 

research participants reported that often they has no access to health services 

even if they could be evacuated. Open coding concepts such as, “weather 

risk,” provided evidence that the context PFC was provided in meant that 

evacuation to health services was impossible due to extreme environmental 

hazards. Another open coding concept that accurately represents the context 

is, “covert of clandestine reasons for deployment.” In context, this meant that 

the team deployed to the remote environment could not access the health 

services because of sensitive geopolitical reasons. As a result, accessing the 

health services would have dramatically increased the risks to health with, 

possibly, fatal consequences. This is an example of circumstantial hazards 

that provides evidence of the context PFC was provided in. Awareness of the 

reasons there was no access to health services informs the risk mitigation 

strategies that research participants had to develop while in remote 

environments. As reiterated by research participants, preparing for these 

contexts, such as through training, would contribute to mitigating risks to 

health. 

• Specific training for environment/circumstances  

As critically appraised in the open coding section of this chapter, based on the 

research participant’s experiences, PFC training took place pre-deployment or 

while in the remote environment (see 7.3.2.9). During axial coding, it was 

identified that training for PFC, before or during deployment, is included in the 

context of PFC in remote environments. In other words, the action of providing 

PFC in remote environments identifies and evokes lessons learned about PFC 

mitigating risks to health. Evidence from open coding contexts included in the 

axial category of context includes, “PFC training need,” and “inappropriate 

equipment if not experienced/trained in PFC.” These open coding concepts 

highlight that even when PFC providers are trained before deploying to a 

remote environment, they still learn how to improve their practice to protect 

and promote health. Rationale that explains why includes the dynamic nature 

of remote environments; namely, the everchanging environmental and 

circumstantial hazards that require critical thinking to manage challenges and 
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problem-solving. Evidence to support this notion includes the open coding 

concept of, “no two PFC are the same.” Thus, training for specific 

environments and circumstances is necessary to contribute to risk mitigation; 

however, learning from practice experience still takes place. Research 

participant advocated a life-long approach to learning about PFC in remote 

environments to increase their feeling of being prepared to sufficiently meet 

their team member’s health needs.  

• Sufficient capability of PFC for person-centred health needs 

Research participants emphasised that having sufficient capability of PFC to 

meet the health needs of patients in remote environments determined how 

vulnerable they were to the environmental and circumstantial hazards. 

Furthermore, they highlighted that every situation is different, including the 

health needs experienced by patients. In other words, having a person-centred 

approach to PFC enabled the research participants to enhance their risk 

mitigation strategies. Open coding concepts included within this axial coding 

category were, “PFC capability = providing continuity of care,” “PFC is when 

you adjust your health care due to deviation from expectation of care,” and, 

“PFC provider needs to be able to provide interdisciplinary care.” In the context 

of a remote environment, evidence suggests that providing PFC includes being 

able to adapt and overcome challenges to provide person-centred care. To do 

so, PFC providers need to be able to provide care that (in their ‘usual’ place of 

work) may be provided by another healthcare professional. Defining the scope, 

or, capabilities of what PFC can be provided within the remote environment to 

meet the person-centred health needs of the team, therefore, determine how 

risks can be mitigated. However, research participant acknowledged that 

having awareness of the person-centred health needs required them to 

approach PFC from various perspectives.  

• Understanding person-centred health needs 

Research participant’s backgrounds included being a registered healthcare 

practitioner; therefore, their ‘usual’ working environment meant they 

approached patient care from the perspective of their professional 
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background. (For example, doctors focus on medical care, whereas 

paramedics focus on prehospital care.) Research participants highlighted that 

in their experience they needed to think critically about their approach to PFC 

to ensure all health needs were met; that is, they needed to understand 

person-centred health needs. Open coding concepts providing evidence for 

this axial category include, “physical health affects mental health and vice 

versa,” “health needs outside of clinical expertise,” and, “holistic care, as well 

as enhanced care.” In addition, research participant advocated that 

understanding, “local cultural practice and influences of health,” was also 

important to inform critical thinking about strategies to mitigate risks to health. 

A contextual example is a local community not being set up to provide mental 

health care, only physical health care. By having awareness of these 

challenges, requests for evacuation to another health service can be action 

earlier within PFC. However, this requires familiarity with the environment and 

circumstance that team members were in.   

• Unfamiliar environment/circumstances 

The remote environments that research participants were deployed to were 

often unfamiliar. This was because they had not been there before, or the 

environment or circumstances were different. Research participants 

highlighted that some challenges can be planned for, as identified by the open 

coding concept, “different culture – food, language.” However, some aspects 

of the environment or circumstances were not prepared for; namely, 

unexpected delays to evacuation. Thus, “remote ≠ physical distance only,” 

and, “remote environment = lack of logistics and communication with 

supervision,” were open coding concepts that were included in this axial coding 

category. The salient point that research participants made was to prepare for 

likely unfamiliarity, and to have capability of PFC build into the deployment 

plan to protect and promote health while in a remote environment. This 

approach ties into the axial coding category of strategies that were identified 

during this stage of grounded theory data analysis.  

7.3.3.3 Strategies 
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The cause and context axial coding categories have provided evidence of what 

constitutes PFC in remote environments, with some suggestions of how risks 

to health were mitigated. The axial coding category of strategies, however, 

provides explicit evidence of how research participants used PFC to mitigate 

risks to health in remote environments. The impact of these risk mitigation 

strategies was to protect and promote health, which is critically apprised in the 

last axial coding category of consequences. The components of the strategy 

category are constructed by the analysis of open coding concepts, similarly to 

the causes and context categories. It is important to reiterate that the emerging 

PFC grounded theory should prescribe what PFC should or should not be 

implemented in remote environments. Rather, the emerging PFC grounded 

theory explains how PFC can be used in remote environments to mitigate risks 

to health. The components of the strategies categories are critically appraised 

in this section, beginning with autonomous PFC decision-making.  

• Autonomous PFC decision-making   

The evidence collected during the semi-structured interviews suggests that a 

unique feature of PFC in remote environments is autonomous decision-

making. Open coding concepts such as, “remote clinical supervision for 

advice,” suggested that telecommunication was an option in some 

circumstances. It was suggested that communication with a clinical supervisor 

contributed to risk mitigation; however, often the communication failed. 

Research participants advocated that they needed to be prepared to, “be 

familiar with the unfamiliar,” and have, “autonomous clinical decision-making 

and practice,” to provide the continuity of PFC. In other words, they explained 

that relying on always having access to a clinical supervisor via 

telecommunications was a vulnerability; therefore, their risk mitigation strategy 

was to prepare for making PFC decisions autonomously. This included, 

“resource management,” and, “sustainable kit management based on 

capability to meet likely health needs.” It follows that another strategy for risk 

mitigation was to define the scope of PFC capability.  

• Define scope of PFC capability 
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A strategy that research participants used to mitigate risks to health was to 

define the scope of PFC that could be provided while in a remote environment. 

Research participants advocated that as part of the pre-deployment 

preparation and training, defining the scope of PFC enabled them to prepare 

for the unforeseeable challenges and risks to health they experienced. For 

example, itemising, “in x-environment, doing y-activity, treating z-health needs 

to a high standard,” was an open coding concept included in this axial coding 

strategy. This open coding concept was allocated to data where research 

participants critically thought about the risks associated with x, y, and z. It can 

be noted that they used their, “critical thinking about influences of health, 

resources, clinical decision-making,” to provide, “care until evacuation, 

resupply, or recovery.” By plotting the likely risks, challenges, and eventualities 

beforehand, the PFC research participants provided evidence of having a 

system in place that could be applied to the most-likely PFC scenarios. Thus, 

defining the scope of their PFC capability informed their dynamic risk mitigation 

and management interventions while in the remote environment. Furthermore, 

this approach defined the limits of PFC capability, which similarly enabled the 

research participants to foresee when they could access health services, run 

out of resources, and where the next opportunity for evacuation was. It follows 

that another strategy research participants use was to educate stakeholders 

about the defined scope of PFC capability.  

• Educate stakeholders 

In the experience of the research participants, stakeholders were identified as 

anyone directly or indirectly involved or impacted by someone requiring PFC 

in a remote environment. Educating stakeholders was identified as a strategy 

for risk reduction because it increased awareness of the risks and how to 

mitigate or manage them. Relevant open coding concepts included, “need to 

maintain currency,” “pre-deployment training of team for likely situations,” and, 

“clear, concise, and effective record keeping.” Research participants explained 

that ensuring their PFC knowledge and skills was current is evidently important 

for risk mitigations; however, so was team members. By educating them about 

PFC, more people were enabled to provide PFC and mitigate risks to health. 
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Furthermore, the need for documentation and record keeping was highlighted 

as an indirectly educating stakeholders who in the future could be providing 

PFC in remote environments. This aligns with bridging the research gap of not 

having enough research in this area. It was also highlighted that educating 

stakeholders about the defined scope of PFC capability consolidated the risk 

mitigation strategy so everyone knew what PFC could and could not be 

provided in realistic scenarios. Thus, related to the topic of educating 

stakeholders is to have strategies in place to mitigate risks, manage 

challenges, and provider person-centred care while in remote environments.  

• Have strategies to mitigate risks, manage challenges, and 

provide person-centred care 

It was evident through axial coding that strategies were an integral tool to how 

research participants used PFC in remote environments to mitigate risks to 

health. Examples of open coding concepts include, “Self – Team – Others,” 

“rota to ensure team health needs are met,” and, “pack enough equipment for 

24 hours for a 4-hoiur deployment.” The salient point that research participants 

highlighted was to extend the scope of PFC as much as needed to meet the 

health needs of team members in a remote environment in the event the 

duration was extended. Having these coping mechanisms enabled the 

research participants to mitigate risks, manage challenges, and provide 

person-centred care. It follows that they highlighted planning for exact 

eventualities is nearly impossible due to the dynamic nature of the environment 

and circumstance; however, having these strategies and being enabled to 

implement them proactively and reactively contributed to risk mitigation.  

• Proactive and reactive PFC 

A key aspect of PFC mitigating risks to health that was identified by research 

participants was being proactive and reactive. In context, this meant that when 

research participants needed to provide PFC in remote environments, they 

need to mitigate risks to health before they caused illness and injury, and they 

needed to mitigate the risk of illness and injury becoming worse. Thus, their 

strategy for PFC risk mitigation was identified by open coding concepts such 
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as, “daily health clinicals to monitor health needs and mitigate risks to health,” 

and, “promote and protect health.” The evidence suggests that strategy 

category of proactive and reactive PFC is a critical thinking approach, rather 

than a prescription of what interventions to apply in practice in every 

eventually. Research participants highlights that this was an unsafe approach 

to PFC due to the everchanging environmental and circumstantial challenges. 

Rather, it was emphasised that a more effective risk mitigation strategy in 

addition to the proactive and reactive approach was training.  

• Train for specific risks to health, challenges, activities, 

environments, and likely health needs 

Training was reiterated by research participants as an essential tool to enable 

PFC to be provided and mitigate risk to health. As previously noted, training 

was described as taking place during pre-deployment and while in the remote 

environment. Open coding concepts such as, “relevant training/experiences to 

activities in remote environments,” and “high-fidelity simulation training = 

preparedness,” suggests that the more realistic training is compared with the 

remote environment, the more prepared research participants were to mitigate 

risks to health. With the addition of the opening coding concept, “self-reflection 

and awareness of PFC capability,” identifying evidence that suggests research 

participants also engaged in learning about PFC afterwards. Furthermore, the 

open coding concept, “be trained and experienced so you can train others,” 

suggests that training other PFC providers about how to mitigate risks to health 

in remote environments was important to the research participants. It can be 

noted that there is a training cycle that research participants used to identify 

and improve how PFC was applied in practice to mitigate risks to health. Thus, 

the final axial coding category to critically appraise is the consequences of PFC 

in remote environments.  

7.3.3.4 Consequences 

The axial coding category of consequences explains the impacts of PFC 

provision in remote environments. Critically appraising the consequences 

completes the categorisation of the conceptual influences of PFC in remote 
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environments. This research was an investigation of how PFC mitigates risks 

to health and the axial coding analysis of the data suggested that the 

consequence of PFC provided by all research participants was a reduction of 

risk.  

• Mitigates risks to health 

The data collected from the research participants unanimously provided 

evidence that the PFC they provided mitigated the risks to health. The open 

coding concept, “mitigate further risks to health,” included proactive 

interventions that mitigated risks to health causing illness or injury, and 

reactive interventions that mitigated the risks to health that could have made 

illness and injury worse. Research participants emphasised that it was not one 

intervention that caused the consequence of risk mitigation but a holistic 

approach to PFC being utilised in remote environments. In other words, 

research participants advocated that a bespoke approach to the environment 

they were in, and the activities they were doing, within the circumstances they 

experienced, resulted in risk mitigation. Thus, this evidence suggests that a 

universal approach to mitigating risks to health in a remote environment does 

not exist. There was no evidence on the contrary that suggested the PFC 

research participants provided led to an increase or had no impact on risk 

mitigation. It can be noted, therefore, that effective and efficient PFC provision 

in remote environments, which is bespoke to the situation, mitigates risks by 

protecting or promoting health. 

7.3.4 Selective codes  

Selective coding is the final stage of grounded theory data analysis. The aim 

is to achieve conceptual profundity and comprehension (Corbin and Strauss, 

2015). The categories from axial coding are assimilated into a conditional 

matrix that displays the network of fundamental variables of the developing 

theory on micro and macro levels (Flick, 2018). In other words, the conditional 

matrix holds the core components of the theory that can be traced back to 

individual concepts that were produced from open coding. Thus, when 

theoretical saturation is achieved, the emergent theory is clearly grounded in 
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evidence (Hall and Callery, 2001). It is important to note that the memo-writings 

capture how selective coding and the conditional matrix leads to the PFC 

grounded theory emergence. In Straussian grounded theory, selective coding 

involves identifying the chronology of axial coding categories. The findings 

provides a rigorous conceptual understanding of how PFC was used by the 

research participant in remote environments to mitigate risks to health.  

The components of the selective coding conditional matrix are similarly 

identified by being presented as bullet points. They are presented in 

chronological order, according to the research participants experience. In other 

words, the constitute data of the conditional matrix (axial coding categories 

and open coding concepts) are presented in order of how research participants 

used them (that is, their experiences) in remote environments to mitigate risks 

to health. In addition, the condition matrix is presented in Table 13 and is 

mapped with the axial coding categories. Overall, it is important to note that 

the vast majority of PFC that was used to mitigate risks to health took place 

before it was required in a remote environment, which began with defining the 

vulnerability to hazards.  

• Define vulnerability to hazards 

The first intervention that research participants made when using PFC to 

mitigate risks to health in remote environments was to define the vulnerability 

to hazards. Research participants advocated that gathering as much 

intelligence about the environment and the common hazards that exits there 

was an essential first step. Furthermore, in their experience, they identified the 

hazards as early as possible before deploying to the remote environment. The 

research participants explained that the hazards were environmental and 

circumstantial (mostly related to climatic injuries). It was emphasised that 

every remote environment, and every time it was visited, the hazards were 

different. As a result, defining the hazards and the vulnerabilities to those 

hazards every time was essential.  

Once the hazards were identified, the vulnerability to those hazards was 

assessed. The severity of environmental and circumstantial hazards, and the 
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team’s vulnerability to them, could be assessed. One example was 

deployment to the polar regions in the summer compared with the winter has 

the same environmental climatic hazard but at different severity levels. 

However, the research participants explained that unfamiliar environments and 

circumstances increased vulnerability to hazards. Preparing for unknown 

hazards meant some hazard may cause a risk to the team without them having 

awareness until there arrived. Thus, unknown hazards increased the risks to 

health because the PFC capability may not be sufficient to manage those 

hazards. It follows that risks to health were next identified.  

• Define environmental and circumstantial risks to health  

Once the vulnerabilities to hazards were identified, the environmental and 

circumstantial risks to health were outlined. Research participants explained 

that hazards were something that could cause injury or illness, whereas risks 

to health were how likely the hazard would cause injury or illness and how 

severe this would be. Having awareness of the risks to health enabled the 

research participants to prepare for the risks; therefore, reducing their 

vulnerability to the hazards they had identified. Research participants 

highlighted that extended exposure to hazards also increased risks. In the 

experience of the research participants, longer durations were caused by 

unforeseeable events such as changes to the environmental and 

circumstantial hazards. The evidence suggests that when this occurs, 

vulnerability to hazards and the risks to health increase. By outlining the hazard 

and risk landscape, PFC preparations could be assembled, including how 

health needs could be met in remote environments.  

• Assess and record existing health needs of the team 

Once the hazards and risks were identified, the research participants turned 

their attention to the team that they were deploying with. Research participants 

conducted a thorough assessment of the existing health needs team members 

had. They gathered information on how they usually met their health needs 

and analysed if the health needs could be met in the same way while in a 

remote environment. By doing so, it was identified how much health equipment 
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would need to be taken, or what would need to be sourced while they were in 

a remote environment. Furthermore, what would happen to the health needs 

of the team if they were not met. In other words, if an unexpected hazard or 

risk prevent them from meeting their health needs in a remote environment, 

what would happen to them – that is, would they become ill or injured, therefore 

exacerbating the situation. By having this knowledge, research participants 

were able to understand how they could provide person-centred health care, 

which informed the scope of PFC capability.  

• Define scope of PFC capability 

Taking into consideration the dynamic nature of remote environments, and 

their associated hazards and risks, research participants next defined the 

scope of PFC capability. In context, research participants methodically 

planned all aspects of PFC relative to the environment that they were 

deploying to for defined activities. The decisions of what resources to bring, 

the telecommunication availability, the access to health services, and 

evacuation options were informed by the information gather in the first three 

steps of this conditional matrix. By scoping the PFC capability, research 

participants were able to determine what person-centred health needs and 

risks could be safely managed while in the remote environment for an 

extended duration and what could not. Furthermore, a strategy for proactive 

and reactive PFC could be devised for application to mitigate risks to health 

and respond to illness and injury that could deteriorate. The final stage was 

the PFC preparation.  

• PFC preparation 

The preparation for PFC was the stage that research participants implemented 

their strategies to mitigate risks to health while in a remote environment. It was 

acknowledged that being unprepared for unexpected challenges increased 

risks to health, particularly during extended exposure to the risks. To mitigate 

this, research participants engaged in high-fidelity training relative to the 

remote environment and the activities. In other words, they trained for specific 

risks to health, challenges, activities, environments, and the likely health 
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needs. The training included realistic scenarios of PFC that could take place. 

By doing so, research participants developed strategies to mitigate risks and 

manage challenges to provide person-centred care.  

It is important to note that up to this point, all actions by research participants 

to mitigate risks to health in remote environments took place before 

deployment. However, the PFC preparation stage of this condition matrix 

includes when the teams deployed to a remote environment. Training for PFC 

took place during time in the remote environment before illness and injury to 

equip team members with basic skills needed to implement PFC to mitigate 

risks to health. Furthermore, if PFC was required during deployment, this was 

clearly documented and reflected on to identify lessons learned of how PFC 

mitigates risks to health in remote environments.  

Table 13 provides an overview of the selective coding conditional matrix, which 

is mapped with axial codes and axial coding categories. The final section of 

this chapter presented the PFC grounded theory.  
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Table 13 Selective coding conditional matrix 

Axial codes Axial coding category Chronological conditional matrix 

Causes Vulnerability to circumstantial hazard 

Define vulnerability to hazards Causes Vulnerability to environmental climatic injury hazard 

Contexts Unfamiliar environment/circumstances 

Causes Awareness of risks to health  Define environmental and 

circumstantial risks to health Contexts Extended exposure to risk 

Causes Influence of existing health needs without appropriate care Assess and record existing health 

needs of the team Contexts Understanding person-centred health needs 

Contexts Atypical clinical practice  

Define scope of PFC capability 

Contexts Health service available but limited resources 

Contexts No access to health service 

Contexts Sufficient capability of PFC for person-centred health needs 

Strategies  Autonomous PFC decision-making  

Strategies  Define scope of PFC capability 

Strategies  Proactive and reactive PFC 
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Causes Unprepared to manage challenges 

PFC preparation 

Contexts Specific training for environment/circumstances  

Strategies  Educate stakeholders 

Strategies  Have strategies to mitigate risks, manage challenges, and provide 

person-centred care 

Strategies  Train for specific risks to health, challenges, activities, environments, 

and likely health needs 

Consequences Mitigate risks to health 
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7.3.5 PFC grounded theory 

Theoretical saturation was achieved when no new components (from the list 

below) were identified through grounded theory data analysis, which included 

constant comparative analysis and memo-writing (see Figure 4): 

• Open coding concepts. 

• Axial coding categories. 

• Selective coding conditional matrix additions. 

New interpretations of the data could be identified by continuing grounded 

theory data analysis; however, new interpretations did not contribute to the 

emerging grounded theory (Mruck and Mey, 2007). Thus, at the point of 

theoretical saturation, the components of the PFC grounded theory (open 

coding concepts, axial coding categories, and selective coding conditional 

matrix) had been identified and the PFC grounded theory was assembled from 

the memo-writings. Figure 5 provides an illustration of the emergent PFC 

grounded theory, which is critically appraised in this section.   

It is important to reiterate that the PFC grounded theory does not instruct what 

to do to mitigate risks to health in remote environments. Rather, the PFC 

grounded theory informs people (clinicians, health service managers, and 

policy makers) how to think about risk mitigation. In other words, the PFC 

grounded theory provides an evidence-base explanation of how PFC is used 

in remote environments to mitigate risks to health. The PFC grounded theory 

has three stages, illustrated in Figure 5 by the foundation blocks. 

The first stage to the PFC grounded theory is to map the hazards (including 

environmental and circumstantial hazards) and the risks to health landscape. 

The term landscape has been used to highlight that people are exposed to 

risks in remote environments continuously as they move through the literal 

landscape. Centrally to this stage is the notion that risks to health are relative. 

Figure 5 illustrates that risks are associated with time, place, person, and 

activity. These four dimensions to risk relate to the landscape term. In other 

words, risks are associated with the duration people spend in remote 

environments, with or without a team, doing specific activities.  
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The first stage of the PFC grounded theory does not list specific risks. This is 

due to the evidence collected from research participants which suggests that 

risks constantly change relative to time, place, person, and activity. The arrows 

illustrate the interconnection between these constituent risks. In context, this 

represents how risks to health can be exacerbated due the interrelation of risks 

that are associated with time, place, person, and activity. In other words, 

increasing the duration (time) in a hazardous remote environment (place), with 

a team or alone (person), and completing specific tasks (activities) increases 

the risks to health. It was highlighted by the research participants that risks can 

rarely be predicted, but these four dimensions of risk identify common sources.  

The four dimensions of risk are based on evidence collected from research 

participants. The rationale for mapping the risk and hazard landscape can be 

traced back to research participant’s advocation of needing to provide PFC 

that was bespoke to the time, place, person, activity they experienced. Thus, 

mapping the risks and hazards landscape enables the PFC grounded theory 

user to understand what risks require mitigation through PFC. 

The findings of mapping the hazards and risks landscape are used for the 

second stage of the PFC grounded theory. The second phase requires the 

development of risk mitigation strategies, followed by a definition of the PFC 

capability. The risk mitigation strategies are bespoken to the hazard and risk 

mapping landscape, which reiterates the research participant’s perspectives 

that risks are relative to time, place, person, and activity. Furthermore, the term 

‘strategies’ is written in the plural to highlight that more than one strategy may 

be needed to mitigate risks due to the dynamic nature of environmental and 

circumstantial hazards. Once developed, the risk mitigation strategies 

determine the scope of PFC capability.   

The primary aims of defining the scope of PFC capability is to determine how 

the identified risks can be mitigated within the limitations of time, place, person, 

and activity, and, moreover, what cannot be included. In context, the resources 

brought to a remote environment should be determined by (1) the hazards and 

risks, and (2) the reasonable worst-case scenario. Due to the unpredictability 

of environmental and circumstantial hazards, some scenarios cannot be 
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foreseen, as advocated by research participants. Thus, having multiple risk 

reduction strategies increases the capability of PFC to mitigate risks to health.  

The scope of PFC capability is determined by the hazards and risks to health 

mapping and the risk reduction strategies; however, research participants also 

advocated four other considerations. Based on the research participant’s 

experience, the four considerations that should be included are: 

• To problem-solve using critical-thinking. 

• Identify proactive and reactive PFC. 

• Autonomous decision-making. 

• Person-centred care.  

The four considerations inform the development of risk reduction strategies 

and the scope of PFC capability.  Evidence shared by research participants 

suggests that these considerations, collectively, are integral for the 

effectiveness of the risk reduction strategies and PFC utilisation in remote 

environments. The considerations are interconnected to emphasise the 

significance of joined-up thinking. It was widely acknowledged by the research 

participants that there are multiple challenges in remote environments; 

therefore, they were required to problem-solve. In addition, they used critical 

thinking to problem-solving, or, in other words, make decisions based on the 

context they were experiencing. It was also evident that the PFC they provided 

was either proactive to mitigate risks to health before causing injury or illness, 

or reactive to mitigate the risk of illness and injury becoming worse.  

The research participant’s proactive PFC began before deployment to the 

remote environment; namely, developing the risk reduction strategies and 

defining the scope of PFC. Research participants proactively used PFC in the 

remote environment too. They protected and promoted health by intervening 

before illness and injury occurred. A common example was maintaining hand 

hygiene to mitigate the risk of infection. During situations where there was 

injury or illness, the reactive PFC that research participants gave was to 

mitigate the risks to health become more severe. In both proactive and reactive 
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PFC, research participants advocated that their approach was person-centred. 

In other words, the care they provided was specific to individual’s health needs. 

The third stage of the PFC grounded theory focuses on enhancing the risk 

mitigation strategies. The research participants achieved this through high-

fidelity simulation training and documentation of lessons learnt. Similarly to 

stage two, the research participants experience provided evidence of four 

considerations: 

• Training is based on the hazards and risks landscape. 

• Test the risk mitigation strategies and PFC capability during realistic 

worst-case scenario scenarios. 

• Educate stake holders about the risk mitigation strategies and scope of 

PFC capability. 

• Accurately document lessons learned for future reference.  

The research participants advocated that PFC pre-deployment training, and 

continued training while in remote environments, was vital to enhance the risk 

mitigation strategies. Basing the training on the hazards and risks landscape 

ensured that the PFC being provided, proactively or reactively, was bespoke 

to the time, place, person, and activity. Furthermore, high-fidelity simulation for 

pre-deployment training catalysed the development of risk mitigation strategies 

that research participants used to protect and promote health. Linking with 

high-fidelity simulation, testing the risk mitigation strategies and PFC capability 

during realistic worst-case scenarios also provided an opportunity for research 

participants to increase their preparedness for PFC provision.  

Research participants explained that having risks mitigation strategies and 

defined PFC capability was important to protect and promote health; however, 

educating stakeholders was equally important. The research participants 

identified stakeholders are team members in remote environments, their loved 

ones, and locally- or home-based health service providers. Educating these 

stakeholders enabled everyone to understand what PFC could be provided to 

protect and promote health, and what could not be provided. Furthermore, 

education about self-care (of team members) contributed to the risk mitigation 
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strategy. In other words, risk mitigation was not limited to one person but 

involved everyone. Thus, a single point of failure was removed, which could 

occur if the PFC provider became injured or ill.  

The last consideration of stage 3 of the PFC grounded theory takes place 

during and after returning from a remote environment – documenting lessons 

learned for future consideration. Research participants highlighted that 

identifying lessons learned indirectly contributes to risk mitigation for future 

deployment. This aligns with the literature review of this research, which 

identified a substantial research gap in PFC to inform clinical practice and risk 

mitigation in remote environments. It was highlighted that documentation in 

remote environments can be difficult due to the demands of managing multiple 

challenges; however, accurately documenting lessons learned at the earliest 

opportunity achieves the same goal of contributing to future risk mitigation 

strategies and PFC capability preparation.  

7.4 Summary 

In this chapter the theoretical finding of this research have been presented and 

critically appraised. The theoretical finding of this research is the PFC 

grounded theory. To demonstrate that the emergent theory is grounded in 

empirical evidence, direct quotes have been provided in full and mapped with 

the open coding concepts, axial coding categories, and selective coding 

conditional matrix. The rationale for this presentation is to provide explicit 

evidence of how the PFC grounded theory has emerged from the data. Thus, 

this demonstrates the rigour and validity of the theoretical findings. The critical 

appraisal throughout this chapter defines the trustworthiness and applicability 

of the PFC grounded theory. The rigour and validity, trustworthiness, and 

applicability are measures of quality of this research that used a Straussian 

grounded theory approach.  

The theoretical findings are critically discussed and synthesised with existing 

literature in Chapter 10. However, to ensure that this research is original and 

significant, the PFC grounded theory was tested methodologically and 
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empirically. Testing a grounded theory goes beyond what Straussian grounded 

theory requires; however, pursuing these studies strengthens the 

trustworthiness and applicability of the findings by defining the theory scope of 

areas of focus for future research. The methods and findings of the 

methodological and empirical tests are presented in Chapter 8 and Chapter 9. 
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Figure 5 Prolonged field care grounded theory 
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Part III Methodological and empirical contributions 
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Chapter 8 Methodological testing 

8.1 Introduction 

The design of this research includes testing the PFC grounded theory 

methodologically and empirically. It is explained in grounded theory literature 

that theory testing is not required (Glaser, 1998, Glaser, 1992). The rationales 

for theory testing in this research are to ensure rigorously defining the scope 

of the PFC grounded theory, including the limitations, and develop evidenced-

based considerations for future research (see 10.4). In this chapter, the 

methodological testing is presented and critically appraised.  

To methodologically test the PFC grounded theory, a remote environment 

context was selected to conduct the test within. The rationale for selecting a 

remote environment context was to align with the methodology of this 

research. In other words, the philosophical landscape of this research is 

situated within a contextualism ontology, epistemology, and research 

methodology; therefore, conducting a methodological test within a defined 

context strengthens the validity and robustness of the test. The context that 

was selected to conduct the methodological test was space.  

Space, as critically appraised in 3.3.2.4, is a remote environment that has 

similar challenges to PFC and risks to health mitigation – no access to 

services, limited resources, unreliable communication, and delayed 

evacuation. The context of space was selected to enable a methodological and 

empirical test of the PFC grounded theory. The methodological test consisted 

of designing an analogue mission that simulated the human exploration of 

space. The design of the analogue mission was informed by a symposium on 

space health and disaster risk reduction. The PFC grounded theory was tested 

within the analogue mission, thus enabling a methodological test of how the 

PFC grounded theory could be used to mitigate risks to health in a remote 

environment.  

To conduct the methodological and empirical tests, ethical approval was 

applied for from UCL REC and the studies were registered with UCL Data 
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Protection Office. It was confirmed that the symposium was exempt from 

ethical review; however, registration with UCL Data Protection Office was 

required. The reference numbers are – 

• Space health and disaster risk reduction symposium, UCL data protection 

office reference number: Z6364106/2021/03/36 

• Analogue mission, UCL REC reference number: 17853/004, 17853/005 

• Analogue mission, UCL data protection office reference number: 

Z6364106/2021/10/90 

The findings of the methodological test and presented and critically appraised 

in this chapter, which leads into the empirical test that is included in Chapter 

8. To begin, analogue missions are defined and critically appraised.  

8.2 Critical appraisal of the analogue mission 

Analogue missions10 simulate defined aspects of space (Posselt et al., 2021). 

Parabolic flights are an example where an aircraft flies up into the atmosphere 

and down again very quickly to give those on board the experience of 

simulated zero gravity (Pagel and Choukèr, 2016). Alternatively, shipping 

containers have been used in some analogue missions to simulate the 

isolation and confinement experienced during long duration space flight 

(Häuplik-Meusburger et al., 2017). The longest isolation analogue mission was 

6 analogue astronauts (participants) lived in shipping containers converted into 

an analogy of a spacecraft for over 500 days (Tafforin, 2015). Analogue 

missions, therefore, vary in what they simulate.  

All analogue missions have different purposes, aims, and objectives. For 

example, analogue missions can take place to provide the experience of a 

(simulated) space mission, which can appeal to aspirant astronauts, space 

enthusiasts, or philanthropists who choose to financially invest in the 

development of human space exploration. Analogue missions are also used 

as training methods for career astronauts before they deploy on space 

 
10 Also referred to as ‘analog missions’ in some literature. 
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missions in orbit or to other planetary bodies (Groemer et al., 2014). Analogue 

missions can also be a field site for academic and industry research of space 

products, services, or technology (Zanardini et al., 2018). For this research, an 

analogue mission was designed to create a fieldwork site for to conduct the 

methodological test of the PFC grounded theory, and to evaluate if the UK 

could be used an analogue of space. 

The next sections of this chapter outline and critically appraise the rigorous 

approach that was used to develop the analogue mission. The analogue 

mission simulated the human exploration of another planet, which had not 

been done in the UK previously. There were four phases of the analogue 

mission development – design, planning, deployment, and evaluation. The 

methodological test of the PFC grounded theory took place during the planning 

phase; however, all phases are critically appraised in this section to 

demonstrate transparency and originality.   

Figure 6 and Figure 7 are photos from the remote island. The name of the 

island is protected to maintain the location a secrete for future analogue 

missions.  



 274 

 

Figure 6 Aerial photo of analogue mission fieldwork site 

 

Figure 7 Photo of analogue mission fieldwork site 
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8.2.1 Design phase 

In the UK, there has never been an analogue mission that simulated the human 

exploration of another planet. There have been analogue missions to conduct 

research, such as in robotics development, and many UK nationals have 

participated in worldwide analogue missions (Groemer and Ozdemir, 2020). 

Thus, designing an analogue mission that simulated the human exploration of 

another planet for research purposes was a contribution to the originality of 

this research. To design the analogue mission, a symposium was organised 

by the researcher to theoretically explore health and risk mitigation during the 

human exploration of another planet.  

The symposium theme was health in space and disaster risk reduction, and 

the aim was to establish a consensus on the provision of healthcare by an 

interdisciplinary healthcare practitioner during a deep space mission to another 

planetary body. A secondary aim was to explore how interdisciplinary 

healthcare practice in space can inform health risk reduction on Earth. To 

achieve these aims, the concept of human space exploration was examined 

from five perspectives: 

• Space medicine 

• Global and public health 

• Planetary health systems 

• Anthropology 

• Disaster sciences. 

The rationale for these perspectives is the symposium was funded by a 

successful grant application to UCL Global Challenge of Human Wellbeing. 

The five perspectives provided a holistic overview of ‘human wellbeing’ that 

aligns with the holistic interpretation of health that this research focuses on. 

Thus, the symposium was designed to be cross-disciplinary to explore how 

healthcare practices in space travel advance to mitigating risks to health in 

remote environments.  

Theoretically exploring how healthcare practices in the remotest environment 

of space enabled the opportunity similarly explore health risk reduction in 
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remote environments on Earth. The notions of healthcare during space 

exploration, however, brings into question the meaning and cultures of health, 

relative to remote environments. As outlined in 2.4, health, and health 

disparities, are relative the remote environments. Thus, exploring future 

healthcare practices and cultural understanding of health and risk in space 

from the five perspectives of health provided an opportunity to inform the 

design of a methodological test of the PFC grounded theory.   

The symposium was structured so that the interrelation of each perspective 

could be explored within the context of PFC during the human exploration of 

another planet. Each perspective was the theme of a break-out session that 

was led by a representative from that specialty. The breakout room leads 

facilitated discussions between the symposium participants through semi-

structured questions (see Appendix 10). The last activity of the symposium 

involved developing case studies of realistic healthcare scenarios during a 

space mission, which informed the design of the analogue mission.  

252 people registered to attend the symposium, with people tuning in virtually 

from Australasia, Asia, Europe, and North America. Salient points of interest, 

from the perspective of the attendees, about breakout room discussions were 

captured via a MS Form. 74 people submitted a response to the semi-

structured questions11. The semi-structured question relevant to this 

research12 focused on what the symposium attendees thought would be 

realistic healthcare scenarios that could take place during the human 

exploration of another planet, based on the focus of the breakout rooms they 

attended. The symposium findings relating to the realistic health scenarios that 

could take place during the exploration of another planet, relevant to the 

breakout room specialities, are presented in Appendix 11. The direct quotes 

from the participants have similarly been provide in full to ensure authenticity.  

The realistic health scenarios that could take place on another planet informed 

the decision of the case studies that would feature on the analogue mission. 

 
11 The statistical significance of how many people completed the questions is not relevant to 
this research due to the focus on qualitative data. 
12 The other questions are relevant to this research but not included because they do not 
contribute to the methodological test of the PFC grounded theory. 
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There were three case studies during which two health scenarios were 

enacted to enable research of healthcare practice during space exploration. 

The case studies and scenarios that were enacted are presented in Table 14. 

Each case study was designed to last for 8 hours, which is significantly longer 

in comparison to typical clinical simulation; therefore, prolonged care in space 

would be accurately simulated and the risks could be investigated (Cromwell 

et al., 2021).  

The ‘patient’ for each scenario was acted by a volunteer. They were provided 

with guidance on how the patient they were simulating would be feeling and 

what clinical signs or symptoms they would have. During the case studies, a 

research assistant verbally provided physiological measurements when 

analogue astronauts conducted the measurement (for example, blood 

pressure) to ensure realistic physiology was simulated. Having a research 

assistant close by did limit the fidelity; however, simulating realistic physiology 

was more important to conduct this research.  

Table 14 Analogue mission case studies 

 Scenario 1 Scenario 2 

C
a

s
e

 s
tu

d
y
 1

 

Patient A 

Pelvic fracture – caring for an 

immobile patient 

Patient B 

Anxiety and panic attacks – 

feeling homesick 

C
a

s
e

 s
tu

d
y
 2

 Patient C 

Gastroenteritis (vomiting and 

diarrhoea) – dehydration and 

infection control 

Patient D 

Abdominal-bleed, leading to 

cardiac arrest and death – end of 

life care 

C
a

s
e

 s
tu

d
y
 3

 

Patient E 

Sprained ankle – pain 

management (astropharmacy) 

Patient F 

Pneumothorax – surgical 

intervention (astrosurgery) 
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In addition to the methodological test of the PFC grounded theory, the 

analogue mission enabled a programme of research to investigate a variety of 

space health practices. This programme of research was used to evaluate if 

the UK could be used as an analogy of another planet. All studies within the 

programme of research were included in the UCL REC approval and Data 

Protection Office registration (see 8.1 for the reference numbers). The studies 

within the programme of research included:  

• Anthropology to investigate the interrelations between health and land. 

• Anthropology of space enthusiasm. 

• Astropharmacy, the use of medicines in space. 

• Astrosurgery, clinical decision-making about surgical intervention. 

• Medical anthropology to explore notions of ‘normal health’ off-world. 

• Testing remote health technology that monitored heart rate variability. 

• The synthesis of art and science by an artist-in-residence. 

The research participants were known as analogue astronauts. The eligibility 

criteria of the analogue astronauts was being a registered or non-registered 

health care provider (first aider) with experience of PFC in remote 

environments. These eligibility criteria align with the eligibility criteria for the 

participants for the grounded theory study of this research (see 6.4.1.3).  

A total of twenty-eight people applied to become an analogue astronaut. 40% 

identified as male verses 60% female. In comparison with the 2021 call for 

European Astronauts, interestingly 24% of (round one) applications identified 

as female verses 76% identified as male (European Space Agency, 2022). Six 

analogue astronauts were selected for the analogue mission, which is a 

standard number of astronauts for analogue missions (Klicker et al., 2023).  

All analogue astronauts had health care backgrounds and experience in 

remote environments; however, pre-deployment training in PFC was provided 

for them. This enabled them to have a standardised level of training relevant 

to the environment they were being sent to. The PFC training focused on PFC 

within civilian remote environments, and it was highlighted that the analogue 

astronauts would be required to think critically about how to apply the PFC 
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training to an off-world environment. The provision of training in this way 

mirrors the requirements of PFC providers being training in the subject of PFC 

but needing to adapt their practice to be appropriate for the environment they 

are sent to and for the activities that take place there. The pre-deployment PFC 

training was provided by R2Ri, and took place in Snowdonia National Park, 

Wales – a mountain region of the UK, with similar conditions to the location of 

the analogue mission.  

During the design phase of the analogue mission, it was discussed how to 

increase the simulation fidelity (realism) of being on another planet; therefore, 

increasing the reliability of the research programme findings. Thus, a remote 

and uninhabited Scottish island was purposefully selected as an appropriate 

fieldwork site due to: 

• There being no health services. 

• Resources were limited to what could be carried. 

• Communication was unreliable. 

• The West Coast of Scotland provides challenging weather conditions 

that could delay evacuation. 

The purposeful selection of this island was due to the actual risk of being in an 

environment that has similarities to the human exploration of another planet. 

Being in Scotland, the island did not have the visual appearance of another 

planet; however, the design of the analogue mission did not require the 

analogue site to look like another planet but to feel like another planet. To 

achieve this, the analogue astronauts were not told the location of the island, 

which meant that when they arrived, they saw it for the first time. This simulated 

astronauts opening a rocket door and seeing another planet for the first time. 

The geographic remoteness of the analogue mission field site was another 

rationale for the purposeful selection of the Scottish island. There is no 

landmass between the South-West shoreline of the island and Canada; 

therefore, weather systems gain momentum across the Atlantic and collide 

with the island. Harsh conditions occur on other planets; therefore, the 
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environmental risks of this island geography contributed to the analogue 

mission fidelity.  

Thus, the characteristics of the Scottish island align with the remote 

environment context that this research focuses on; therefore, the analogue 

mission design was an appropriate methodological test of the PFC grounded 

theory. To conduct the test, the PFC grounded theory was used in the planning 

phase of the analogue mission.  

8.2.2 Planning phase 

The planning phase of the analogue mission focused on organising the design 

into a deployable plan. A steering group was established, with members from 

each of the five symposium perspectives. To facilitate the planning phase, a 

working document was used to develop the design (based on the symposium 

findings) into the analogue mission plan. The working document was also used 

as the source of data for the methodological test of the PFC grounded theory.  

For the methodological test included in this research, the PFC grounded theory 

was used by the researcher to plan how to mitigate risks to health during the 

analogue mission deployment. The research methods used to conduct the 

methodological test of the PFC grounded theory are outlined and critically 

appraised in 8.3. The PFC grounded theory informed how the researcher 

planned to mitigate risks to health during the analogue mission deployment. 

The impact of using the PFC grounded theory in this way was tested via the 

risk assessment and ethics review process at UCL. The findings are presented 

and critically appraised in 8.4. To provide sufficient detail about the analogue 

mission process, the deployment and evaluation phases are included in this 

chapter. 

8.2.3 Deployment phase 

After completing the analogue mission design and planning phases, the 

deployment phase focused on applying the analogue mission in practice to 

conduct the programme of research. Included in this programmes of research 

was the empirical test of the PFC grounded theory, which is presented and 
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critically appraised in Chapter 9. On completion of the analogue mission, a 

deep-dive evaluation workshop was conducted to establish how accurately the 

analogue mission simulated the human exploration of another planet.  

8.2.4 Evaluation phase 

The aim of the analogue mission evaluation phase was to firstly determine if 

the UK could be used as an analogy of another planet and, secondly, establish 

how accurate the simulation was. Thus, the evaluation phase was an 

opportunity to rigorously develop considerations for future research and UK 

analogue missions. The evaluation was facilitated via a post-mission workshop 

that explored how accurate the analogue mission felt from the perspectives of 

the participants, and the efficacy of the analogue mission as a fieldwork site. 

The evaluation proved that the analogue mission successfully felt like the 

human exploration of another planet and all research was completed. This 

research does not focus on the evaluation of the analogue mission; therefore, 

the detailed findings are not included within this thesis. The research that is 

included within this thesis is the methodological test of the PFC grounded 

theory. The methods are outlined in the next section of this chapter.  

8.3 Methods 

The research methods used for the methodological test of the PFC grounded 

theory were selected to be aligned with the Straussian grounded theory 

approach. Having aligned research methods contributes to the robustness of 

this research; therefore, increasing the trustworthiness of the findings. For the 

methodological test of the PFC grounded theory, an autoethnographic 

approach was used to explore how the PFC grounded theory was utilised 

during the planning of the analogue mission. An autoethnographic approach 

was an appropriate method because the researcher that developed the PFC 

grounded theory conducted the autoethnographic approach study. In other 

words, a subject matter expert conducted the autoethnographic approach 

study to methodologically test the PFC grounded theory.  
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Autoethnographic approach is a qualitative research method that has three 

interrelating components – ‘auto’ meaning self, ‘ethno’ meaning culture, and 

‘graphic’ meaning writing (Pace, 2016). Autoethnography approach must 

include all three components, or the resultant product consists of an 

autobiography or anthropology narrative. Autobiographies and anthropological 

narratives can make important contributions to literature and research, 

including cultural- and thought-development; however, the purpose of this 

study is to methodologically test the PFC grounded theory. Autoethnography 

approach is an appropriate research method for this study because it enables 

the connection of personal experiences with sociological practices to establish 

understanding of the research topic. Within the context of this study, the topic 

of research is the methodological test of the PFC grounded theory.  

An autoethnographic approach was used for this study, which requires 

definition to clarify how pure autoethnographic was not used. Traditional 

autoethnography is a method used to explore the experience of wider 

sociological practices and culture to establish new understanding, knowledge, 

and insights (Charmaz and Mitchell, 2001). However, for this study, the focus 

of the autoethnography was to research the PFC grounded theory to test it 

methodologically. In other words, this study did not focus on wider sociological 

practices and culture but concentrated on how the PFC grounded theory 

informed the planning of the analogue mission to mitigate risks to health. 

Autoethnography enabled the use of reflexivity to explore the researcher’s 

experience of utilising the newly developed PFC grounded theory.  

Autoethnography (and ethnography) is a method that is aligned with grounded 

theory, as it provides a systematic continuation of this research to 

methodologically test the PFC grounded theory (Timmermans and Tavory, 

2007). The alignment is made due to the methodology and methods that were 

used for this autoethnographic study. Firstly, autoethnography is in 

juxtaposition to research with a realism ontology (see 5.2.1) and positive 

epistemology (see 5.2.2). When using autoethnography, the notions of pursing 

a singular, objectifiable truth of knowledge are rejected. The rejection is based 

on the embracement of relativist ontology (see 5.2.1) and subjective 
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epistemology (see 5.2.2). In other words, autoethnography amplifies the 

significance of the researcher’s experience as a source of data that, once 

analysed, makes original contributions to knowledge. 

An obvious critique of autoethnography from a realism and positivist 

perspective is the influence of bias (namely researcher subjectivity) that leads 

to invalid results with 100% probability that the results occurred by chance (that 

is, a high p-value). This critique is correct; however, autoethnography, which 

is underpinned by relativism and subjectivity, means purposefully researching 

the experience of an individual researcher to produce findings that explain and 

lead to understanding of sociological applications of the research subject. It 

follows that attempting to quantify the experience of sociological phenomena 

produces results that do not thoroughly explain meaning or experience 

sociologically. An autoethnographic approach is a method used for this study 

to investigate and explore evocations of experience using the PFC grounded 

theory to plan the analogue mission. The systematic continuity of research 

methods used during the grounded theory study result in valid and substantial 

contributions to knowledge.  

Conducting the methodological test using autoethnographic approach 

increases the potential for confirmation bias to be introduced to this study, 

particularly because the researcher developed the PFC grounded theory. The 

reason for this potential is the study is conducted by the researcher who 

developed the PFC grounded theory; therefore, there is a risk that preferential 

biases may influence the methodological test of the PFC grounded theory. To 

mitigate the potential introduction of confirmation bias, this study could have 

been conducted by an independent researcher. While this approach controls 

the influence of confirmation bias, this research is limited to the timeline of a 

PhD (3 years). For an independent researcher to test the PFC grounded theory 

methodologically, they would (1) need time to become familiar with the content, 

(2) select an appropriate context for the methodological test (for example, 

military deployment or a civilian expedition to Antarctic), (3) conduct the 

methodological research, and (4) complete the analyses and write the findings. 

By the researcher completing this study, step (1) was already completed and, 
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furthermore, the researcher had detailed knowledge of the PFC grounded 

theory. Detailed knowledge of the PFC grounded theory enabled a rigorous 

methodological assessment and ensured this study could be completed within 

the timeframe of a PhD.  

8.3.1 Data collection 

The continuity of research from grounded theory to autoethnography is 

achieved by the use of memo-writing as the autoethnographic data collections 

method. In autoethnography, data collection methods are collectively written 

fieldnotes; however, as this a methodological study, the ‘field site’ was the 

planning phase of the analogue mission. Similarly to fieldnotes, the memo-

writings recorded the researcher experiences of using the PFC grounded 

theory to inform the planning of the analogue mission. In pure autoethnography 

literature, researcher experiences about the research topic can include 

thoughts, feelings, or emotions (Ellingson and Ellis, 2008). This study uses an 

autoethnographic approach; thus, the memo-writings focused on how the PFC 

grounded theory informed the planning of the analogue mission to mitigate 

risks to health. Memo-writing was conducted whenever new experiences or 

thoughts were identified as relevant to the methodological test of the PFC 

grounded theory.  

In pure autoethnography, visual-audio materials are used to record 

experiences, which can be used as a reference of the researcher’s 

experiences. Writing a narrative or diary can provide a rich data source; 

however, these materials are not limited to writings. Rather, autoethnographic 

can include visual and audio data materials in the form of photos, video 

recordings, or artwork that are used to accurately record the researcher’s 

experience (White, 2003). In pure autoethnography, collating a diverse set of 

materials is necessary to explore, investigate, and build connections between 

the researcher’s experience of sociological phenomena (Klenke, 2016). This 

study uses an autoethnographic approach, because the focus is on the 

methodological test of the PFC grounded theory; therefore, the materials that 

were the working group document. This document was a live document, 

meaning it was updated as the plan for the analogue mission were developed.  
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8.3.2 Data analysis 

The working group document provided a source of material to evoke 

experiences of utilising the PFC grounded theory to mitigate risks to health in 

the planning of the analogue mission, which were recorded in memo writing. 

To analyse the memo-writings (the data), an autoethnographic approach was 

utilised by a similar data analysis method but not the same that was used 

during the grounded theory (see 6.4.3). In pure autoethnography, thematic 

analysis is most commonly used to analyse fieldnotes (the data) (White, 2003). 

This autoethnographic study was designed to have continuity with the 

grounded theory study used to develop the PFC grounded theory. The 

rationale to have continuity with the grounded theory study is to strengthen the 

robustness of the research. It is important to note, however, that using the 

same data analysis methods that were used (grounded theory data analysis – 

open, axial, and selective coding) would be an inappropriate data analysis 

method to use. Grounded theory data analysis is only utilised when the overall 

research method is grounded theory; that is, the end product being a grounded 

theory (Corbin and Strauss, 2015). The utilisation of grounded theory data 

analysis for this study, which uses an autoethnographic approach, would be 

inappropriate. However, to ensure the research continuity, a similar but 

appropriate data analysis method was decided.  

For the methodological test of the PFC grounded theory, the data analysis 

method used was a reflexive thematic analysis approach. Thematic analysis 

is utilised for pure autoethnographic studies, which echoes grounded theory 

data analysis methods (Pace, 2016). Both data analysis methods utilise 

coding; however, in grounded theory data analysis, open, axial, and selective 

coding, steered by theoretical sensitivity, are used to rigorously create a theory 

grounded in empirical evidence (Glaser, 1992). Reflexive thematic analysis, 

however, uses a coding process to identify themes within the data set, then 

associate common themes to distil the research findings (Braun and Clarke, 

2021).  

For thematic analysis, there is one stage of coding, whereas in grounded 

theory data analysis (Straussian) there are three stages – open, axial, and 
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selective coding (Corbin and Strauss, 2015). It could be argued that grounded 

theory data analysis is more rigorous in comparison to thematic analysis; 

however, this is not a fair critique. The end products (findings) of each research 

and data analysis method are different – to investigate themes or establish an 

evidence-based grounded theory; therefore, one is not better than the other. 

One is more suitable in comparison to the other depending on the research 

question. For this study, a reflexive thematic analysis approach was deemed 

as the most appropriate data analysis method to test the PFC grounded theory 

methodologically.  

Using a reflexive thematic analysis approach enabled the identification and 

analysis of recursive themes within the data from the perspective of the 

researcher (Braun and Clarke, 2006). A reflexive thematic analysis approach 

was similarly used in the literature review and concept analysis of this 

research; therefore, adopting a reflexive thematic analysis approach provides 

continuity and strengthens the overall robustness. In comparison with thematic 

analysis, the salient difference is the emphasis on the researcher’s perspective 

(Braun and Clarke, 2019). Emphasis on the researcher’s perspective makes 

using a reflexive thematic analysis approach the most appropriate data 

analysis method for this study because it uses an autoethnographic approach. 

In other words, the autoethnographic approach embraces the experience of 

the research as a subjective matter expert in the research topic (the PFC 

grounded theory) and using a reflexive thematic analysis approach 

acknowledges the emphasis on the researcher’s experience. Thus, the 

reflexive thematic analysis approach aligns with the ontological, 

epistemological, and methodological paradigms that this study has with an 

autoethnographic approach has.  

Using a reflexive thematic analysis approach can be critiqued similarly to 

autoethnography. The emphasis on identifying the themes within a data set 

based on the researcher’s experience can expose research findings to 

confirmation bias. Research findings that are based on the researcher’s 

experience can be described as not generalisable because of the emphasis 

on the individual experience. What is relevant for the researcher conducting 
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the study is likely to be relevant for one or more other people. Furthermore, 

the experience of the researcher may not be relevant to the research topic; 

therefore, their expertise may be immaterial to the themes within the data set. 

Within the context of this research, the reliance on the researcher’s experience 

is paramount to the validity of this study – a methodological test of the PFC 

grounded theory using an autoethnographic approach.  

Reflexive thematic analysis has many interpretations and approaches, which 

reflects how diverse this data analysis method is (Braun and Clarke, 2021). 

The adaptability of reflexive thematic analysis enables the method to be 

shaped to have a perfect alignment with the study design. The reflexive 

thematic analysis approach used for the empirical test of the PFC grounded 

theory study is similarly based on the original and updated reflexive thematic 

analysis method (see 3.2.2). The process of reflexive thematic analysis 

approach for this study, using an autoethnographic approach, is outlined in 

Table 15. 

Table 15 Methodological test: reflexive thematic analysis approach 

Stage Action 

1 Familiarisation 
Immersion into the data about the methodological test 

of the PFC grounded theory. 

2 Identification 
Systematically document the themes identified within 

the data. 

3 Reviewing 
Assess the accuracy of identification and cross-check 

all themes for duplication. 

4 Mapping 
Map the themes to identify correlations or 

contradictions. 

5 Refining 
Continue reflexive thematic analysis to combine or 

separate themes for clarification.  

6 Report 
Critically appraise the themes and findings of the 

thematic analysis.  

 

In the original reflexive thematic analysis method, it is advocated themes are 

the combination of codes that are allocated in step 2 (Braun and Clarke, 2006). 
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However, for this study, themes are recognised as individual concepts within 

the data – the memo writings, written on the working group document. The 

rationales for this deviation are, firstly, this approach begins thematic analysis 

at an earlier stage. The impact of this is the emergent findings are based on 

analysis of individual components of the data, rather than the combination of 

data before analysis, which risks the exclusion of data that may contribute to 

the methodological test of the PFC grounded theory. As a result, the findings 

of produced from this reflexive thematic analysis are grounded in the data, 

which provides continuity with the grounded theory method used to develop 

the PFC grounded theory. Thus, ensuring that all research study designs are 

as aligned as possible strengthens the overall robustness of this research. In 

addition, a final rationale for utilising reflexive thematic analysis is this method 

unlocks the tools required to engage with the data and rigorously analyse it to 

produce enriched, evidence-based findings on the methodological test of the 

PFC grounded theory.  

As reflexive thematic analysis is conducted based on the experience, or within 

the context of this study, it is important to clarify the focus of the reflexive 

thematic analysis. The focus was on how the PFC grounded theory informed 

the planning of the analogue mission to mitigate risks to health. Using the 

working group document provided the materials to identify experiences of 

using the PFC grounded theory during the planning of the analogue mission to 

mitigate risks to health. The next sections include a critical appraisal of how 

the salient themes that were identified using the reflexive thematic analysis 

approach mitigated risks to health during the planning of the analogue mission. 

8.4 Findings 

In this section, the findings of the methodological test of the PFC grounded 

theory are presented and critically appraised. To present the findings clearly 

and effectively, this section is structured as per the salient themes that 

emerged from the data analysis. The raw data is not included in this chapter 

because the data collection and analysis methods have been explicitly 

outlined; however, the findings themes are mapped with the PFC grounded 
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theory. Mapping the themes of findings with the PFC grounded theory is 

presented in a robust, critical narrative, which enables thorough appraisal of 

the findings. The three themes that emerged from the methodological test of 

the PFC grounded theory are risk assessment, ethics and data management, 

and emergency action plan. To reiterate, these themes are findings of how the 

PFC grounded theory informed the planning phase of the analogue mission, 

which focused on how risks to health could be mitigated on the island.  

8.4.1 Risk assessment 

The first theme that was identified was the need to conduct a risk assessment. 

Assessing risks was identified in the planning of the analogue mission. The 

design of the analogue mission was to simulate the human exploration of 

another planet. The island served as the analogy of another planetary body 

due to the geographical remoteness of the location that mean evacuation to a 

health service (such as a hospital) could be delayed due to the weather. 

Access to the island was only possible by a twelve-person powerboat, which 

limited the amount of resources that could be brought. Communication could 

be unreliable depending on phone signal, which compounded the risk of 

delayed evacuation if there was an injury or illness that required treatment 

outside the PFC capability. Thus, there were real risks to health of the 

analogue mission participants. The real exposure to risks increased the fidelity 

of the simulation because similar risks to health are experienced in space 

(Cromwell et al., 2021, Schlotman et al., 2019). All of these risks to health were 

identified during the design of the analogue mission, which required risk 

assessing and mitigation.  

The PFC grounded theory informed the identification of risks to health during 

the planning process of the analogue mission. In addition to this, the 

identification of risks to health during the design strongly suggested that the 

island would enable the simulation of humankind exploring another planet – 

never before conducted in the UK. Thus, the PFC grounded theory contributed 

to the development of analogue research as a methodology, as well as 

informing the risk assessment process. The PFC grounded theory was 

paramount to identifying the risks to health and informing the decision-making 
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of how the risks to health could be mitigated. The risks to health for the 

analogue mission were relative to: 

• Time – the analogue mission took place in May (UK spring); therefore, 

there was a risk of spring storms from the Atlantic brought to the West 

Coast of Scotland by the jet stream.  

• Place – the island was remote and uninhabited, with a diverse 

typography that has similarities with the surface of the Moon and Mars, 

which meant moving around on foot on the island was demanding.  

• Person – the majority of people (researchers and analogue astronauts) 

were unfamiliar to the environment, meaning they were out of the 

comfort zones and at a high risk of injury due to the terrain.  

• Activity – the activity that took place during the analogue mission was a 

programme of research in the established fieldwork site that involved 

surveying the simulated planet.  

The PFC grounded theory informed the thought process of assessing the 

hazards and risks that analogue mission participants would be exposed to. A 

limitation of this process was the unpredictability of weather conditions on the 

West Coast of Scotland. However, the PFC grounded theory enabled the 

recognition that the weather conditions risk assessment required flexibility to 

accommodate poor weather. The impact of this informed the risk mitigation 

strategies.  

The risk assessment informed the risk mitigation strategies for the analogue 

mission, which was underpinned by the PFC grounded theory. Firstly, the 

unpredictable weather conditions was mitigated by using critical-thinking to 

establish a plan A, B, and C for the deployment phase. For example, the 

powerboat had two options for landing, and the final option was to reattempt a 

landing after poor weather improved. This mitigated the risk of injury during the 

arrival to the island. The PFC capability was defined into proactive and reactive 

health care. Proactive interventions included a health and safety briefing, 

whereas reactive was having a designated first aider on standby at all times 

during the mission. The mountain leader and medical team had autonomy to 

pause or stop the simulation to manage an incident and provide person-
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centred care where required. These examples demonstrate how the PFC 

grounded theory informed the development of the risk mitigation strategies. An 

important distinguishment is the PFC grounded theory did not prescribe the 

strategies but evoked them based on the hazards and risk mapping.  

The final contribution that the PFC grounded theory had to the risk assessment 

of the analogue mission was to enhance the risk mitigation strategy. The 

participants of the analogue mission were trained in PFC in a similar 

environment to the island. The environment was similar due to the overnight 

exercise in hillside terrain, during which the risk mitigation strategies were 

tested. A deviation from the PFC grounded theory, however, was the analogue 

astronauts developed their own risk mitigation strategies, in addition to the 

strategies already planned. This was due to them operating autonomously 

during the analogue mission. This deviation was a contribution to the health 

risks mitigation, which suggests that high-fidelity training is a tool that provided 

additional PFC capability by encouraging participants of the activity to have 

informed autonomy of PFC.  

Educating stakeholders about the risk mitigation strategy and scope of PFC 

capability was tested by the risk assessment being submitted for review by 

UCL. The risk assessment, including the risk mitigation strategies, were 

approved after the first submission, which suggests that the risks were 

accurately assessed and mitigated. By extension, this suggests that the PFC 

grounded theory made valuable contributions to the process of risk 

assessment; however, this impact requires further systematic investigation to 

determine if this was an anomaly or not.  

The lessons learned about how PFC was utilised during the analogue mission 

was completed; however, this features in the empirical test of the PFC 

grounded theory (see 9.3). The next theme that emerged from the 

methodological test was about ethics and data management, which is 

presented and critically appraised in the next section of this chapter.  

8.4.2 Ethics and data management  
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During the planning phase of the analogue mission, it was identified that there 

are risks to health from the research being conducted. The risks to health from 

the research were ethical and data management. Any research has ethical 

considerations and as one of the activities to take place during the analogue 

mission was research, ethics was identified as a risk to health. The ethical 

considerations were relative to the individual studies that took place during the 

analogue mission. It follows that research has different severity of ethical risks, 

relative to the programme of research that is hosted.  

The PFC grounded theory informed the decision-making of how ethical and 

data management risks could be mitigated. Both ethnical and data 

management risks could result in injury or illness; therefore, they can be 

described as risks to health. Relating to the PFC grounded theory, the activity 

conducted in the remote environment brings to the surface ethical and data 

management risks; that is, the activity is research. In comparison to 

exploratory expeditions or military deployment to a humanitarian crisis, 

research may also be conducted; however, research is unlikely to be the 

primary aim of the activity. Exploratory expeditions usually have geographical 

aims, whereas military deployment as part of a humanitarian response is 

focused on logistics and aid. That said, ethics and data management are still 

important considerations for these activities.  

Exploratory, geographical expeditions may involve sample collection or 

speaking with local communities and humanitarian response may include 

documentation of the disaster impact. Both of these activities require ethical 

and data management consideration and, therefore, there are still risks to 

health despite the activity not being research. Thus, these examples exemplify 

how the PFC grounded theory can be applied to and inform decision-making 

for a variety of activities in remote environments. They also highlight that there 

are risks to health during activities in remote environments, therefore, an 

emergency action plan is required to manage incidents if they occur. The 

analogue mission also had an emergency action plan, which was informed by 

the PFC grounded theory.  
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As a result of conducting the research, new data (quantitative and qualitative) 

was collected. To use this data, informed consent was required from the 

research participants. To make an informed decision about whether to give 

their consent, the analogue astronauts (research participants) needed to be 

explained how their data would be managed and protected. The relevance of 

data and risks to health is the type of data that was being collected. 

Collectively, the studies that took place during the analogue mission focused 

on health during the human exploration of another planet. For example, data 

was collected about (1) physiological vital signs (for example, blood pressure, 

pulse rate, and respiratory rate) were collected to test newly developed remote 

health monitoring technology, and (2) observations of analogue astronaut’s 

experiences of health in an unfamiliar environment. These examples of 

quantitative and qualitative data demonstrate that the data was linked to the 

analogue astronaut’s health, and without rigorous management their data 

could negatively affect their health.  

The analogue mission took place on a remote an uninhabited island in 

Scotland and, as aforementioned, the risks to health were real (despite the 

analogue mission simulating space exploration). Duty of care to the 

participants is an ethical issue that has was rigorously planned for through 

developing risk mitigation strategies. Thus, to mitigate risks to health, all 

research participants and researchers going to the island were required to 

complete pre-deployment training – 

• PFC course by R2Ri, 2-days in-person at Plas-Y-Brenin, Eryri (Snowdonia) 

National Park, Wales.  

• ‘Baby It’s Cold Outside’ (BICO) Free Online Course to ensure the group is 

able to assess and protect themselves a remote mountainous environment. 

• Health and safety briefing before the analogue mission and on arrival.  

In addition to the pre-deployment training, the analogue mission plan clearly 

distinguished between what is simulated and what is in reality. A duty of care 

is required for all research participants and researchers in reality; thus, the 

analogue mission crew includes – 
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• 2 mountain leaders: qualified mountain leaders with first aid certification. 

• 1 medical officer: qualified medical doctor with clinical experience in remote 

environments. 

Mountain leaders are qualified to guide people in UK mountainous terrain and 

challenging conditions, who are registered with Mountain Training UK. The 

mountain leaders and medical officer had complete autonomy in health and 

safety decisions. This means they could pause or stop the analogue mission if 

there were any risks to health. Evacuation from the island, if required, would 

be via the same powerboat that brought all personnel to the island. An 

emergency vehicle was on standby at all times during the analogue mission to 

transport people to a hospital or public transport station, if required. 

Aeromedical evacuation would have been provided by the UK Coastguard, if 

required. 

During the analogue mission, participants may have been reminded of 

previously challenging situations when they provided PFC in remote 

environments, which could have evoked anxiety or stress. It is important to 

note that participating in this research may have provided an opportunity to 

reflect of the provision of PFC in remote environments, which participants may 

not have had an opportunity to do so before; thus, participating in this research 

may be beneficial. Nevertheless, evoking distressful memories was not the 

intension of the analogue mission; however, in this circumstance: 

• Participants would be reminded that they can withdraw from analogue 

mission at any time of their choosing, thus empowering the participants to 

be in-control. Should a participant have wished to stop their participation of 

the analogue mission, they would be accommodated with the researchers.  

• After the analogue mission, if participants experience any emotional 

distress, they will be signposted to occupational health support networks 

which they can access via their GP and, or the mental health charity Mind, 

who can provide professional mental health counselling if required   

An ethical issue to be mindful of was maintaining confidentiality of research 

participants. To mitigate the risk of exposure, all data was collected 



 295 

anonymously and securely stored on UCL N drive (primary storage), UCL Data 

Safe Haven and external portable hard drive (backup stores). (See 8.1 for 

details of UCL Data Protection Office registration.)  

8.4.3 Emergency action plan 

In the planning phase of the analogue mission, the PFC grounded theory 

informed the identification of risks, which led to the need to write risk 

assessments. It was highlighted that an emergency action plan was needed to 

enable an efficient response to any incident during the analogue mission and 

to mitigate the risks that were present. The emergency action plan was 

developed during the planning phase, based on literary evidence, and 

informed by the analogue mission.  

Emergency action plans outline of how to respond to an incident. Within the 

context of this research, the emergency action plan focused on how to respond 

to incidents during the analogue mission and the activities taking place. The 

activities are defined as the research taking place on the island. The analogue 

mission aim for the analogue astronauts, and the programme of research, 

required all participants to move around the island. Due to the island being 

uninhabited, no paths are available to use; therefore, moving around the island 

was challenging. The risk of musculoskeletal injury (especially to lower limbs) 

was high. Thick heather (where ticks13 are present), steep slopes, and boggy 

areas meant that vulnerability to these natural hazards required risk mitigation 

and the emergency action plan to be in place so an incident could be 

responded to efficiently and effectively. The emergency action plan for the 

analogue mission is outlined in Table 16. 

Table 16 Emergency action plan 

Emergency action plan 

1 Check and remove danger, if safe to do so. 

 
13 Ticks are small, spider-like insects that feed on drinking the blood of other animals, including 
humans. Tick bites are pain-free; however, a small percentage of ticks carry a bacteria that 
can cause Lyme Disease. Lyme Disease presents itself as a ring-shaped rash expanding from 
the bite site, and sometimes includes flu-like symptoms. Unsafely removing Ticks can cause 
them to vomit, increasing the volume of saliva entering the bloodstream. 
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2 Provide first aid to injured person(s) – Mountain leader, medical officer, 

or other qualified first aider. 

3 Injured person(s) to be escorted to basecamp for assessment from the 

mission doctor. 

4 If step 3 is not possible, the mission doctor will be brought to the 

location of the injured person(s). In the meantime, an emergency 

shelter will be placed over injured person(s) and other personnel to 

prevent hyperthermia. The project doctor will decide if the injured 

person(s) should be brought back to the basecamp (which is a brick-

built building). 

 

The PFC grounded theory informed the decision-making for the emergency 

action plan during the planning phase. This was achieved by the emergency 

action plan needing to accommodate all risks that were identified as relative to 

time, place, person, and activity, in the event that injury or illness took place. 

For example, in the event a participant got a tick bite, they were informed how 

to remove it safely and to monitor for signs of Lyme disease (a circular rash) 

(Millins et al., 2021). If a rash appeared, the participant would need to be 

evacuated for antibiotics. This is an example of a minor illness that could not 

be managed with the capability of PFC; therefore, it is not included in the 

emergency action plan relating to PFC. However, a twisted ankle is an 

example of a minor injury that could be managed in the field site; therefore, the 

emergency action plan applied.  Thus, the PFC grounded theory informed the 

development of the emergency action plan; however, fortunately, there were 

no injuries or illness that required the emergency action plan to be used. 

Further research would be beneficial to explore how the PFC grounded theory 

was used during the planning stages of a case study when minor injury or 

illness took place in a remote environment.  

8.5 Summary 

In this chapter the methods used to methodologically test the PFC grounded 

theory have been outlined and critically appraised. Using an autoethnographic 
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approach with a reflexive thematic analysis method to analyse the data 

provides continuity with the methods used in this research, which strengthens 

the validity and robustness of the findings. Deviations from autoethnography 

and reflexive thematic analysis have been evidenced and rationalised to 

provide transparent and explicit reasons why the deviations were necessary. 

The impact of these deviations enabled the PFC grounded theory to be test 

methodologically during the planning phase of the analogue mission.  

The key findings of the methodological test provide evidence that the PFC 

grounded theory informed the risk mitigation processes, specifically on risk 

assessment, ethics and data management, and the emergency action plan. 

Moreover, it was clear that evidence of the PFC grounded theory was 

identifiable, which suggests that the PFC grounded theory has validity and is 

applicable to practice. Validity and applicability are quality indicators of the 

grounded theory study (see 6.5). There are limitations to this methodological 

test, namely the potential influence of confirmation bias because it was 

conducted by the same researcher. However, the interventions to mitigate the 

influence of confirmation bias have been outlined and critically appraised. 

Considerations for future research have also been suggested to reaffirm or 

refute the methodological test findings. The findings are critically discussed 

and synthesised with existing literature in Chapter 10. The PFC grounded 

theory was also tested empirically, which is presented in Chapter 9. 
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Chapter 9 Empirical testing 

9.1 Introduction 

Empirically testing a grounded theory is not required to validate the findings 

(Glaser, 1998, Glaser, 1992). Rather, carrying out the grounded theory 

research diligently and rigorously determines the validity of the emergent 

grounded theory. Similarly to the methodological test, the rationales for 

empirically testing the PFC grounded theory are to define the scope of the PFC 

grounded theory (namely, how it can be used in practice) and to identify 

evidenced-based considerations for future research (see 10.4). In this chapter, 

the empirical test of the PFC grounded theory and the findings are presented 

and critically appraised.  

The empirical test of the PFC grounded theory was designed to align with the 

methodology and methods used at other stages of this research. The rationale 

for designing the empirical test in this way was to strengthen the robustness of 

this research and, therefore, the trustworthiness of the findings. There are, 

however, limitations to the empirical test findings, which are outlined in this 

chapter. Firstly, the methods used for the empirical test are critically appraised.  

9.2 Methods 

To align the methodology and methods of the empirical test with this research, 

two case studies were selected to test the PFC grounded theory within. The 

methodology underpinning the empirical test is similarly contextualism and 

inductive qualitative research (see 5.4); therefore, case studies were selected 

within clearly defined remote environments contexts. Furthermore, using case 

studies aligns with the final stage of the concept analysis (see 4.3.6). 

Alignment of the methodology and research methods across this research 

strengthens the robustness, which consolidates the trustworthiness and 

validity of the findings.  
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For this research, there were two case studies that were purposefully selected 

for the empirical test of the PFC grounded theory. The first was the experience 

of the medical officer providing PFC during the analogue mission that 

simulated the human exploration of another planet (see 8.2). This case study 

provided continuity with the methodological test; therefore, providing evidence 

of how the PFC grounded theory mitigates risks to health in practice. A 

limitation of this case study is the researcher led the development of the 

analogue mission, which potentially exposes the findings to confirmation bias 

from the researcher. To mitigate any influence of confirmation bias, a second 

case study was purposefully selected.  

The second case study was a cross-country skiing expedition across the 

Norwegian Hardangervidda Plateau. The researcher was not involved in the 

expedition design, planning, or deployment; therefore, findings about how the 

PFC grounded theory mitigates risks to health in practice were less exposed 

to confirmation bias. (See 10.4 for research limitations.) Thus, purposefully 

selecting these two case studies provided rigorous academic investigation and 

mitigated the influence of confirmation bias, within the defined research 

methodology. The next sections of this chapter outline and critically appraise 

the data collection and analysis methods used for the empirical test of the PFC 

grounded theory.  

9.2.1 Data collection  

To promote continuity and robustness of this research, the data collection 

methods used for the empirical test were aligned with the methods used for 

the grounded theory (see 6.4.2). Firstly, the research participants from each 

case study (one participant from each case study) met the same eligibility 

criteria as the research participants for the grounded theory study (see 

6.4.1.3). Secondly, data was collected about their experience of using PFC, 

however, the semi-structured interviews were concentrated on the case 

studies – the analogue mission and cross-country skiing expedition. Each 

research participant of the empirical test was asked the same questions as the 

grounded theory research participants during a semi-structured interview; 
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although, the questions were focused on their case study experience (see 

Appendix 8).  

It is important to note that the research participants of the empirical test were 

not shown or taught about the PFC grounded theory. They were informed that 

data they shared would be analysed to test how the PFC ground theory relates 

to their clinical practice, focusing on what elements of the PFC grounded 

theory they used resulted in mitigating risks to health. The rationale for 

conducting the empirical test in this way was to provide continuity with the 

wider research methodology and methods. In other words, data was collected 

about the research participant’s experience of PFC mitigating risks to health, 

which would be analysed to see how their experience relates to the PFC 

grounded theory or how it does not. Thus, if the open coding concepts, axial 

coding categories, and selective coding conditional matrix are relative to the 

PFC grounded theory, the findings suggest how the PFC grounded theory can 

be used in practice to mitigate risks to health.  

An alternative empirical test could be to teach clinical practitioners about the 

PFC grounded theory and collect data about their experience; however, it was 

decided not to do this within this research. The rationale for this decision was 

the increased potential of confirmation bias if the researcher explained the 

PFC grounded theory to the case study research participants. Collecting data 

about the research participant’s experience and analysing it without their 

knowledge of the PFC grounded theory mitigated the potential influence. 

Future research could conduct a study using this approach to provide further 

insights into how the PFC grounded theory can be used to mitigate risks to 

health in remote environments. To complete the empirical test of the PFC 

grounded theory, the data collected from the case study research participants 

needed to be analysed. The data analysis methods are critically appraised in 

the next section.  

9.2.2 Data analysis 

To provide a consistent rigorous approach to this research, the data analysis 

methods used in the empirical test of the PFC grounded theory were similarly 
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aligned with the data analysis methods used throughout this research. For the 

grounded theory study, is important to note that the grounded theory data 

analysis methods was not used to analyse the data for the PFC grounded 

theory empirical test. While using grounded theory data analysis methods 

would precisely align the data analysis methods, the empirical test does not 

use grounded theory. Thus, using grounded theory data analysis methods 

would be inappropriate. Rather, the data analysis methods for the empirical 

test was a reflexive thematic analysis approach. 

A reflexive thematic analysis approach was identified as the most appropriate 

data analysis method for the empirical test of the PFC grounded theory for 

robustness and continuity. The rationales for this were that it enabled the 

researcher (a subject matter expert in the PFC grounded theory) to rigorously 

analyse the data shared by the research participants for evidence of utilisation 

of the theory in practice. Furthermore, a reflexive thematic analysis approach 

to data analysis was utilised for the literature review of this research (see 3.2.2) 

and methodological test of the PFC grounded theory (see 8.3.2). Consistency 

in the data analysis methods strengthened the robustness of this research and, 

therefore, the trustworthiness of the findings.  

Similarly to the methodological test of the PFC grounded theory, there are 

critiques of using a reflexive thematic analysis approach. Having the same 

researcher conduct the empirical test exposes the study to the potential 

influence of selection bias, which may decrease the trustworthiness of the 

findings. To mitigate the influence of selection bias, an independent research 

could have conducted the empirical test. Independence mitigates the potential 

influence of selection bias; however, an independent research may require 

instruction on the PFC grounded theory and how to use it. Thus, teaching an 

independent researcher about the PFC grounded theory for them to empirically 

test it increases the risk of confirmation bias. As a result, the data analysis 

methods would deviate from the rigorous approach this research used. A 

reflexive thematic analysis approach conducted by the research was, 

therefore, deemed most appropriate for continuity and robustness.  
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The reflexive thematic analysis approach used for the empirical test of the PFC 

grounded theory study is similarly based on the original and updated reflexive 

thematic analysis method (see 3.2.2) (Braun and Clarke, 2006, Braun and 

Clarke, 2019). The process of reflexive thematic analysis approach for this 

study, using an autoethnographic approach, is outlined in Table 17. Similarly 

to the methodological study, how the reflexive thematic analysis approach is 

used in this research deviates from the original method.  

In traditional thematic analysis, themes are identified by the allocation of codes 

of data. Data from the semi-structured interviews of the case study participants 

were initially analysed using grounded theory data analysis. Grounded theory 

data analysis enabled the identification of open coding concepts, axial coding 

categories, and a selective coding matrix. By analysing the data in this way, 

concepts, categories, and a selective coding matrix that were relative to the 

PFC grounded theory could be identified. However, as aforementioned, using 

grounded theory methods to empirically test the PFC grounded theory is not 

appropriate. Thus, the memo-writings that were documented during the case 

study semi-structured interviews and grounded theory data analysis was the 

data used to conduct the reflexive thematic analysis approach of the empirical 

test. In practice, the reflexive thematic analysis approach used for data 

analysis in the empirical test is outlined in Table 17.  

Thus, the themes that were identified as a result of the reflexive thematic 

analysis approach for the empirical test emerged from the data shared by the 

case study participants. The data they shared was based on their experience 

during the case study and not clouded by teachings about the PFC grounded 

theory. The impact of the empirical test design is the findings were routed in 

data, and the potential influence of confirmation bias was mitigated. 

Furthermore, using memo-writings as the data for the reflexive thematic 

analysis approach ensured grounded theory data analysis methods were not 

used inappropriately. The next section of this chapter presents and critically 

appraises the findings of the PFC grounded theory empirical test.   
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Table 17 Empirical test: reflexive thematic analysis approach 

Stage Action 

1 Familiarisation 

Immersion into the data (the memo-writings, focusing 

on relative open coding concepts, axial coding 

categories, and a selective coding matrix). 

2 Identification 
Systematically document the themes identified within 

the data. 

3 Reviewing 
Assess the accuracy of identification and cross-check 

all themes for duplication. 

4 Mapping 
Map the themes to identify correlations or 

contradictions. 

5 Refining 
Continue reflexive thematic analysis to combine or 

separate themes for clarification from the case studies.  

6 Report 
Critically appraise the themes and findings of the 

thematic analysis.  

 

9.3 Findings 

The empirical test of the PFC grounded theory is based on evidence of how 

PFC was utilised to mitigate risks to health in remote environments. The two 

PFC providers from each case study were both medical doctors with 

experience of providing health care in remote environments. The pre-interview 

survey included the same questions as the grounded theory pre-interview 

survey (see 7.2), which confirmed both participants were eligible for this study 

(the eligibility criteria was the same as the grounded theory study; see 6.4.1.3). 

As previously highlighted, however, the experience that the participants 
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focused on related to how they used PFC within their case study, which 

enabled the empirical test of the PFC grounded theory.  

The case study of the analogue mission focused on collecting data about the 

experience of providing PFC during the mission on the island. It is important to 

note that this case study focused on the experience of proving PFC within 

reality – that is, not within the simulated human exploration of another planet. 

Conducting an empirical test of the PFC grounded theory within the simulation 

of an analogue mission is a consideration for future research, which could lead 

to a study of PFC during human spaceflight. However, for the purposes of this 

research, the analogue mission case study empirical test focused on the reality 

of providing PFC on a remote an uninhabited island. The design of this case 

study provides continuity with the methodological test and enabled a reflexive 

thematic analysis approach for the data analysis. The findings of the reflexive 

thematic analysis approach were refined (see step 5 in Table 17) by analysing 

data from the Norway Hardangervidda Plateau case study.  

The Norway Hardangervidda Plateau case study was a cross-country skiing 

expedition. The expedition lasted for 12 days in total and replicated the World 

War II Heroes of Telemark mission. The Heroes of Telemark mission was a 

covert attack on a hydroelectric plant in Hardangervidda, which at the time was 

occupied by the Nazis and key infrastructure for the building of an atomic 

bomb. Norwegian agents of Churchill’s ‘Special Operations Executive’ launch 

a series of covert assaults on the hydroelectric dam, eventually sabotaging all 

of Hitler’s capacity to build an atomic bomb in Norway. The cross-country 

skiing expedition retraced the route of the original mission in celebration of 

their achievements. This expedition was the world’s first all-female expedition 

to complete the route unsupported. The case study similarly focused on the 

experience of the PFC provider’s experience during the expedition. 

The design of the expedition has many parallels with the analogue mission 

design (see 8.2); namely, the challenges of providing PFC and mitigating risks 

to health in a remote environment. Norway’s Hardangervidda Plateau is on the 

boarder of the Arctic Circle and is a large national park. There is very limited 

infrastructure (hospitals) and the logistics of an evacuation, including an 
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aeromedical evacuation, mean long delays are highly likely. As the mode of 

transport for this expedition was cross-country skiing, the resources available 

were limited to what could be carried on skis. All of these environmental and 

circumstantial hazards meant that the need for PFC to mitigate the risk of 

illness and injury was significant, similar to the analogue mission case study.  

9.3.1 Analogue mission case study 

In this section, findings from the analogue mission case study that was used 

to empirically test the PFC grounded theory are presented and critically 

appraised. The planning phase of the analogue mission was used for the 

methodological test of the PFC grounded theory (see 8.2.2), whereas the 

deployment phase was the focus of the empirical test. The findings of the 

analogue mission case study empirical test are presented similarly to the 

methodological test, in the salient themes that emerged as a result of the 

reflexive thematic analysis.  

Similar to the findings of the grounded theory study, anonymous direct quotes 

have been presented to ensure that the research participant’s voice is 

authentic, and to mitigate the risk of confirmation bias. The quotations have 

been edited to provide clarity (as per data editing example provided in Table 

12) but otherwise provided in full. The impact of presenting the findings in this 

way is research participant’s experiences are shared transparently and their 

authentic voice is maintained. Furthermore, open coding concepts have been 

mapped with the direct quotes (listed below the direct quotes) to provide an 

explicit demonstration of how the empirical data relates to the PFC grounded 

theory. The interrelations are critically appraised through detailed narrative to 

demonstrate transparency and robustness of the reflexive thematic analysis. 

Although the analogue mission case study focused on the deployment phase 

of the analogue mission, evidence that the case study participant thought 

through PFC and risk mitigation before deployment was clear. They stated 

that,  

“There were some steep-sided cliffs and multiple areas of rough 

terrain where a person might sustain a serious fracture … [and] 
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there was a small potential for things like hypothermia or cold 

immersion.” 

• Climatic injury = risk from environment and activity 

Identifying hazards and risks, such as steep-sided cliffs and fractures, 

suggests that the case study participant mapped the hazard and risk 

landscape before deployment. By extension, and based on findings from the 

methodological test, the risks to health on the island were relative to time, 

place, person(s), and activity. The case study participant did not refer to a 

hazards and risk map; however, the language used, and the evidence 

provided, suggests that this process did take place, despite not being called a 

hazards and risk map. Thus, this evidence of the PFC grounded theory being 

used in practice before deployment to the remote environment.  

After mapping the hazards and risk landscape, the next phase of the PFC 

grounded theory is to develop risk mitigation strategies and define the scope 

of PFC capability. The case study participant stated that,  

“We had an extremely well-resourced medical kit… [and] I think 

the risk assessment and planning went a long way towards 

protecting [people] (sic) from injuries.” 

• Critical thinking about influences of health, resources, clinical 

decision-making 

This quotation suggests that the case study participant critically thought about 

having enough resources to be self-sufficient for the duration of the analogue 

mission. This is evidence of a risk mitigation strategy that, based on the 

evidence provided, was informed by the risk assessment. It can be noted that 

the methodological findings about the analogue mission risk assessments (see 

8.4.1) contributed to risk mitigation during the deployment; therefore, 

contributing to the evidence of how the PFC grounded theory mitigates risk to 

health. The emphasis on protection of injuries, rather than responding to 

injuries, consolidates a risk reduction approach. Furthermore, the case study 

participant emphasised that,  
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“Having mountain leaders walking to and from sites with 

researchers who were maybe less familiar in that environment 

was extremely protective against a lot of the potential injuries and 

accidents that could have occurred.” 

• Promote and protect health 

It is suggested by the case study participants that the risk mitigations in place 

during the analogue mission were thorough and, most importantly, protected 

the health of people in the remote environment. Linking with the PFC grounded 

theory, this evidence suggests that the case study participant had defined 

proactive and reactive PFC. Fortunately, no reactive PFC was required for 

injury or illness; however, the case study participant experience included 

health protection and promotion, which contributes to the evidence of the PFC 

grounded theory reducing risks to health in practice.   

The final phase of the PFC grounded theory focuses on enhancing the risk 

mitigation strategies. The analogue mission case study focuses on 

investigating how the PFC grounded theory was utilised in practice to mitigate 

risks to health; therefore, evidence of high-fidelity simulation training was not 

identifiable, which is a limitation of the empirical test. However, training about 

the hazards and risk landscape could be identified in the experience of the 

case study participant. They stated that,  

“Promotional care provided was tick removal and advice the risks 

of Lyme disease and looking out for signs and symptoms 

[enabled people to be] able to take care of [themselves] in that 

environment.” 

• Specific training relevant to activities and environment 

The case study participant explained that training people how to look after 

themselves and their health contributed to mitigating risks to health. Lyme 

disease is an example of a risk to health and the case study participant 

identified that training analogue mission participants mitigated this risk. This is 

evidence that, based on the case study participant’s experience, training 
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stakeholders about risk mitigation based on the hazards and risk landscape, 

as featured in the PFC grounded theory, contributed to risk mitigation. The 

case study participant also stated that, 

“Planning for the absolute worst-case scenario reduced the risk 

to the participants. It also increased the confidence of the 

medical providers in that should anything have happened, I felt 

adequately resourced to be able to deal with that situation and 

that I thought about it in advanced and mentally rehearsed it. … 

You can't plan for every eventuality, but I thought about some of 

the major things that could potentially happen and knew that we 

were adequately resourced for that, and I knew that there was a 

plan in place for what we would do if something was to happen. 

So that's one of the most important things for me.” 

• Confident, competent, and credible 

Based on the experience of the case study participant, using realistic worst-

case scenarios to enhance the risk mitigation strategies contributed to 

protecting health and it increased their confidence. A limitation of this finding 

is high-fidelity scenarios were not used to test the risk mitigation strategies; 

however, this evidence suggests the PFC grounded theory contributed to risk 

mitigation through the case study participant using realistic worst-case 

scenarios. Having their confidence increased links to evidence shared by the 

grounded theory participants (see 7.3.2.10). They acknowledged PFC in 

remote environment is unpredictable; therefore, having a strategy in place 

equips the PFC provider with tools to help manage challenges of PFC in 

remote environments. Thus, this evidence suggests that the PFC grounded 

theory is of benefit to risk mitigation for patients and PFC providers.  

As the empirical test of the PFC grounded theory focused on the deployment 

of the analogue mission, no evidence was collected about the documentation 

of lessons learned (although, this did take place in practice). This is a limitation 

of the empirical test; however, future research could investigate how 

documentation and lessons learned contributes to risk mitigation. To 
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strengthen the trustworthiness of these findings, the cross-country skiing case 

study provided data about a case study that the researcher was not involved 

with.  

9.3.2 Cross-country skiing expedition case study 

In this section, findings from the empirical test of the PFC grounded theory 

within the Norwegian Hardangervidda Plateau cross-country skiing case study 

are presented and critically appraised. This case study is an ideal source of 

data for an empirical test because of the impartiality the researcher had to the 

expedition design, and the well-defined remote context that the expedition took 

place in. The case study participant stated that,  

“It is really an inhospitable environment, and you need to know 

what you're doing. So we went with guides that were leading us, 

and I had a discussion with them so that I could clarify exactly 

what my roles and responsibilities were.” 

• Team roles depend on the environment and activities 

This vignette suggests that the case study participant assessed the hazard 

and risk to health landscape because they acknowledged the environment 

was, “inhospitable.” Without conducting research about risks that are relative 

to time, place, person, and activity, it would not be possible to know the 

environment was so challenging. As a result, this is evidence that the first 

phase of the PFC grounded theory took place in practice. This is also evidence 

that the case study participant conducted a dynamic assessment of the 

hazards and risks to health landscape at the beginning of the expedition to 

define the scope of their PFC practice. Psychological care was an area that 

they focused on. 

“The psychological anxiety was a big one, particularly the 

unknown. A lot of the girls hadn’t skied before, so it was learning 

a new skill and not really knowing what to expect. We knew we 

were doing a few punchy [difficult and challenging] days of skiing, 

pulling pulks, and it took 24 hours for anxiety levels to ease. But 
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when we got out there after dropped off. I think everybody had a 

collective sigh of relief.” 

• Physical health affects mental health and vice versa 

It is clear from this vignette that the remoteness of the environment and the 

challenging activity taking place influenced the psychological health of the 

participants. This was recognised by the case study participant, which is 

further evidence that they mapped the hazards and risks to health landscape. 

Furthermore, this evidence links with the second phase of the PFC grounded 

theory; namely, to develop risk mitigation strategies by defining proactive and 

reactive PFC. The case study participant explained, 

“I was the only doctor there, so I ended up taking medical 

responsibility for the team. It was a much more stressful situation 

because I didn't have a full medical kit with me, so it literally was 

trying to provide first aid cover and bits and bobs without actually 

being fully prepared, which was the challenge.” 

• Resources available are what can be transported to the environment 

The case study participant recognises that the situation they are in was 

stressful, which was exacerbated by a limited supply of resources (due to the 

logistically constraints) and being the only PFC provider. Being the only PFC 

provider on the expedition is evidence of autonomous decision-making from 

the second stage of the PFC grounded theory. Furthermore, identifying stress 

within the hazard and risks landscape links with the development of risk 

mitigation strategies because the case study participant can define proactive 

and reactive PFC interventions. This vignette also suggests that the case study 

participant overcame the limitation of resources by critically thinking about the 

problem, which is additional evidence that the PFC grounded theory was used 

in practice. A difference in this case study when compared with the analogue 

mission, however, was an injury. 

“One of the girls during our training session fell and fractured her 

elbow. We were able to get her to hospital. She got a plaster on, 
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and she still managed to do the full expedition, including pulling 

the pulks. So my role in this was mainly providing support for the 

team, patching up blisters, giving some ibuprofen for aches and 

pains. And then psychologically making sure that the girl that had 

fractured her elbow was supported and she felt like she was able 

to do it.” 

• Holistic care, as well as enhanced care 

In this case study, the injury took place while training in-country shortly before 

deploying on the expedition. The patient was taken to hospital and treated 

relatively quick; therefore, the injury is not within the scope of PFC. In this case 

study, it was deemed safe for the patient with the fractured elbow to continue 

on the expedition because it was in a cast. Thus, the care of an existing injury 

during the expedition is within the scope of PFC due to the remoteness of the 

expedition. The case study participant explains the majority of the care they 

provided was to treat minor injuries (blisters, muscular aches), stress, and the 

patient with a broken elbow. In other words, the PFC the case study participant 

provided was holistic and person-centred, with the aim to protect and promote 

health. This is contributing evidence to the use of the PFC grounded theory to 

mitigate risks to health in remote environments.  

An additional risk mitigation intervention that can be identified in this vignette 

is the use of high-fidgety simulation training to upskill the expedition 

participants to promote their self-sufficiency. This is evidence of the final phase 

of the PFC grounded theory. It could be argued that the training was not 

specifically about PFC risk mitigation strategies; however, the purpose of the 

high-fidelity simulation training was a proactive intervention to promote and 

promote their health. Thus, this is contributing evidence of the PFC grounded 

theory being used in practice to mitigate risks to health. The case study 

participant reiterated their risk mitigation strategy by explaining, 

“I made sure I integrated myself well within the team, the girls 

were really comfortable with me. They came [to me] early so, if 

there were any problems, it wasn't that they were festering or that 
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they were worried about them. We were very open and honest 

with each other, so any problems that they had, they came early. 

And actually I think that meant that I didn't have to deal with 

anything major.” 

• Rapport and trust 

Based on the perspective of the case study participant, and the absence of 

major injury or illness during the expedition (excluding beforehand), their PFC 

mitigated risks to health. Establishing a rapport and trust with expedition 

participants evidently encouraged them to communicate risks to their health 

(minor injury, such as blisters and muscular aches) before they became 

serious. Creating this open forum was a proactive intervention from the case 

study participant that educated expedition participants about risks to their 

health and how to mitigate them. Thus, this is an example of the risk mitigation 

strategy that was developed by the case study participant being enhanced – 

the final phase of the PFC grounded theory.  

This case study focused on evidence of the practical use of PFC grounded 

theory to mitigate risks to health. As a result, no evidence of the risk mitigation 

strategy being tested during realistic worst-case scenarios was identified; 

however, this may have taken place before the expedition. This was not 

identified during the semi-structured interview because it focused on the 

deployment of the expedition. Similarly, the documentation of lessons learned 

for future reference may have taken place after the expedition. Future research 

that empirically tests the PFC grounded theory could focus on the chronology 

of the PFC grounded theory being used to mitigate risks to health from the pre-

deployment training through to post-deployment evaluation. Nevertheless, this 

case study provided evidence that the PFC grounded theory was used in 

practice to mitigate risks to health, which affirms the findings of the analogue 

mission case study.  

9.4 Summary 



 313 

In this chapter the methods used to test the PFC grounded theory empirically 

have been presented and critically appraised. The same methods used in the 

grounded theory study were utilised in the empirical test of the PFC grounded 

theory; however, there were two key differences. Firstly, two case studies were 

used as the source of data – the analogue mission and Norway’s 

Hardangervidda Plateau cross-country skiing expedition. The analogue 

mission provided continuity with the methodological test, whereas the 

Hardangervidda Plateau cross-country skiing expedition mitigated the 

influence of confirmation bias.  

In both case studies, empirical evidence of the PFC grounded theory was 

identified. Presence of empirical evidence suggests that the PFC grounded 

theory is valid and applicable to practice, which are quality indicators (see 6.5). 

It is important to reiterate that the PFC grounded theory was not taught to the 

case study participants, because the empirical test was designed to test for 

evidence of the PFC grounded theory in practice. In other words, evidence of 

the in practice suggests that the PFC grounded theory is an evidence-based, 

explanatory theory. Thus, findings from the empirical test, combined with 

findings from the methodological test, provide evidence that the research aim 

and objectives have been achieved and the research question answered.  

The findings of the empirical test have limitations, which are identified and 

critically appraised in this chapter. Future empirical tests could be completed 

by repeating this study with more case studies in a variety of contexts by a 

variety of researchers. This research would provide new insights into how the 

PFC grounded theory can be used to mitigate risks to health. All findings of 

this research are critically discussed and synthesised in Chapter 10, which 

also summarises future research considerations.  
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Part IV Research synthesis 
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Chapter 10 Discussion  

10.1 Introduction 

In this chapter the findings of this research will be critically discussed, 

synthesised, and transparently presented to explore original contributions to 

knowledge. The critical discussion is mapped with the theoretical, 

methodological, and empirical contributions to demonstrate the systematic 

approach that the findings are synthesised. In other words, the findings of this 

research are brought together for critical appraisal and are situated in the wider 

literatures. Thus, the key findings are identified, contextualised, and 

synthesised with other research to critically appraise the significance of the 

findings relative to existing knowledge. The limitations of this research are also 

critically appraised to demonstrate robustness and to inform future research 

considerations. Lastly, recommendations for future research are presented. To 

begin, the research design is critically appraised.  

10.2 Critical appraisal of the research design  

The aim of this research was to make an original and significant contribution 

to knowledge of how PFC mitigates risks to health in remote environments. 

There were three objectives identified to achieve the aim. The outputs of the 

objectives are presented in Table 18, which provides evidence of the research 

aim being achieved.  

The research aim was achieved by rigorously investigating a PFC grounded 

theory which resulted in establishing an explanatory, evidence-based theory 

of the identified phenomena. It follows that the literature review and concept 

analysis (see Chapter 3 and Chapter 4) provided evidence of PFC being used 

to mitigate risks to health in remote environments; however, no literature about 

an explanatory, evidence-based theory was identified. In other words, a PFC 

grounded theory was the identified phenomena and research gap for this 

research.  
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Table 18 Research objective outputs 

Research objective Output achieved 

1 

To rigorously investigate an 

explanatory, evidence-based 

theory of how PFC mitigates risks 

to health in remote environments.  

PFC grounded theory has been 

established using a Straussian 

grounded theory approach.  

2 

To methodologically investigate 

how a PFC grounded theory could 

be used to plan for the mitigation 

of health risks in remote 

environments.  

A methodological test of how the 

PFC grounded theory was used to 

plan for the mitigation of risks to 

health in a remote environment 

has been completed. 

3 

To empirically investigate how a 

PFC grounded theory can mitigate 

risks to health in a remote 

environment.  

An empirical test for evidence of 

the PFC grounded theory being 

used in practice to mitigate risks to 

health in a remote environment 

has been completed. 

 

The achievement of the research objectives has resulted in original and 

substantial contributions to theory, methodology, and empirics. In other words, 

the research aim of making an original and significant contribution to 

knowledge has been achieved. The originality of this research is evidenced by 

the absence of literature about an explanatory, evidence-based theory of PFC 

mitigating risks to health in remote environments. Evidence of a significant 

contribution to knowledge as a result of this research has been evidence by 

the establishment of a PFC grounded theory and, furthermore, the 

methodological and empirical testing of the theory. While testing grounded 

theory findings does not influence the validity or trustworthiness (see 6.5), 

completing these studies has demonstrated significant contributions to 

knowledge and the achievement of the research aim.  
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In addition to the research aim, a research question was identified to guide the 

direction of the research – “What is an explanatory, evidence-based theory of 

how PFC mitigates risks to health in remote environments?” The research 

question has been answered by the rigorous investigation of an evidence-

based PFC grounded theory of mitigating risks to health in remote 

environments. Thus, the completion of the research aim, objectives, and 

question has resulted in a PFC grounded theory, which is critically appraised 

and synthesised in 10.3. However, the implementation of the research design 

has made original contributions to grounded theory methods that are critically 

appraised in this section.  

The primary method used for this research was a Straussian grounded theory 

approach (see 6.4). The nuances of the approach used for this research are:  

• Having a contextualism research paradigm (ontology and epistemology), 

rather than pragmatism, in a Straussian grounded theory approach. 

• Explicit presentation of data mapped with open coding concepts, axial 

coding categories, and selective coding conditional matrix to emphasise 

the delineation between data and PFC grounded theory. 

Having a contextualism research paradigm is an innovative approach to 

Straussian grounded theory. The research philosophy that traditionally 

underpins Straussian grounded theory is pragmatism (see 6.3.3), which 

emphasises that knowledge is created through action. While the research 

paradigm for this research (see 5.4) does not dispute a pragmatist approach, 

a contextualism approach to Straussian is more appropriate due to the 

dynamics of remote environments. Findings of the PFC grounded theory 

reiterated a contextual approach to Straussian grounded theory was 

appropriate due to risks to health being relative to time, place, person, and 

activity. Thus, use of a contextualism research paradigm within this research 

has contributed to grounded theory enhancement by providing evidence that 

grounded theory can be utilised with different philosophical underpinnings.  
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In the presentation of the research findings, direct quotations are provided at 

full length to ensure the research participant’s perspectives and experiences 

are authentically presented. The direct quotations are mapped with the open 

coding concepts, axial coding categories, and selective coding conditional 

matrix. Traditionally, findings from grounded theory research are evidence only 

through memo-writing (Glaser and Strauss, 1967). The rationale to map the 

open coding concepts, axial coding categories, and selective coding 

conditional matrix with the data (rather than memo-writing) is to provide 

explicitly evidence of the delineation between data and the emergent grounded 

theory. The impact of this decision is greater transparency and, therefore, 

trustworthiness of the research findings.  

The trustworthiness of the findings is an important consideration for remote 

health system policy makers, educators, and practitioners who operate within 

a Western, evidence-based model of health (see 2.3.2). A limitation of the 

findings, however, is remote health systems who operate with a traditional 

model of health may not consider trustworthiness and the evidence-base as 

significant. Nevertheless, the findings could be relevant for indigenous 

communities to complement their practice, should it be deemed significant 

from their perspective as local experts. The limitations of this research are 

critically appraised in more detail later in this chapter (see 10.4). In the next 

section, the theoretical, methodological, and empirical research findings are 

critically synthesised.  

10.3 Critical appraisal of research findings  

In this section, the theoretical, methodological, and empirical findings are 

critically discussed and synthesised within the existing body of knowledge that 

was identified in the literature review (see Chapter 3). Furthermore, original 

contributions to research and practice are critically appraised to inform future 

studies and practical application of the findings. This section is systematically 

structured to clearly present the theoretical, methodological, and empirical 

synthesis to demonstrate the academic robustness of this research. In other 

words, the delineation of the research methods have resulted in robust findings 
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that have meaningful impact to the fields within the context of this research, as 

identified in Chapter 2. Firstly, the contributions to theory are presented. 

10.3.1 Contributions to theory  

The philosophical landscape of this research was identified as having a 

contextualism ontology and epistemology, with an inductive qualitative 

methodology (see 5.2). The philosophical landscape was critically appraised 

in Chapter 5. It was explained that having a contextualism ontology and 

epistemology was necessary and appropriate for this research due to the 

research context (see 5.2). In summary, the research context includes (1) the 

dynamic nature of remote environments, and (2) the various influences and 

determinants of health and risks within the remote environments. Investigating 

the research topic within this philosophical landscape was proven to be 

appropriate due to the recognition of risk relativity to time, place, person, and 

activity within the emergent PFC grounded theory.  

In the literature review of this research (see Chapter 3) it was identified that 

people in remote environments can experience increased risks to their health 

(Wyler et al., 2022). These risk are due to having limited access to health 

services that have minimal resources (Travers et al., 2019). Furthermore, the 

health services are located in remote environments that have unreliable 

communication networks and frequent delayed evacuation due to the 

challenging conditions (Smith et al., 2021, Stewart et al., 2017). No PFC theory 

was discovered during the literature review that informed practice, policy, or 

pre-deployment training about risks to health. Thus, a PFC theory of how to 

mitigate risks to heath was identified as the focus of this research. It follows 

that the emergent PFC grounded theory is an original and significant 

contribution to knowledge.  

The PFC grounded theory is an original and significant contribution to 

knowledge due to it bridging the identified research gap and providing a 

platform (theory) for research and practice. The PFC grounded theory is also 

the first theoretical contribution to knowledge of the fields included within the 

conceptual framework of health (see 5.3). Thus, if additional theories are 
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produced, critical synthesis with the PFC grounded theory is a consideration 

for future research. For now, the PFC grounded theory can be critically 

synthesised within the existing literature about PFC, health, and risks in remote 

environments. This critical synthesis demonstrates the positionality of this 

research within the fields identified in the conceptual framework of health (see 

5.3).  

A traditional literature review method was used for this research to enable a 

comprehensive review of the literature (see 3.2). Adopting a traditional 

literature review method mitigated the risk of missing literature about risks, 

health, and PFC in remote environments that could have informed the 

research design. Thus, the impact of using a traditional literature review was a 

critical appraisal of the evidence-base about risks to health and PFC in remote 

environments. These findings were used to identify any previous research of 

this topic and the research gaps. Furthermore, these findings informed the 

design of this research, which ensured the research was original and 

significant. An overview of the included literature was provided in Table 2.  

It was evident from the literature findings that a PFC theory of risk mitigation 

in remote environments would be original research that would be a significant 

contribution to knowledge. The articles included in the literature review for this 

research are valid contributions to knowledge about risks, health, and PFC in 

remote environments that provides new insights into clinical practice, policy, 

and pre-deployment training. The positionality and relation of the PFC 

grounded theory to this knowledge (evidence-base) within practice is it 

provides a theoretical foundation about risks, health, and PFC in remote 

environments. The existing body of literature informs clinicians, policy makers, 

and educators about – 

• Who is affected by vulnerability to health risks in remote environments 

(DeSoucy et al., 2017)  

• What happens to health in remote environments (Smith and Withnall, 2018) 

• Where and when illness and injury take place in remote environments 

(Travers et al., 2019) 

• Why illness and injury occurs in remote environments (Wyler et al., 2022) 
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The impact of the PFC grounded theory is it informs clinicians, policy makers, 

and educators how to think about health risk reduction in remote environments. 

Due to the duration and words limitation of this research14, the extent of how 

impactful the PFC grounded theory is to clinicians, policy makers, and 

educators is not investigated. Thus, impact measure of the PFC grounded 

theory is outside the scope of this research; however, systematically 

investigating the impact is a consideration for future research. A method that 

could be used is a Delphi study, which would bring together a group of subject 

matter experts and rigorously investigate a consensus about the impact of the 

PFC grounded theory (Hong et al., 2019). Researching the impact of the PFC 

grounded theory in mitigating the risks to health in remote environments from 

patient perspectives is another consideration for future research.  

To research the impact of the PFC grounded theory on mitigating risks to 

health from patient’s perspectives would require robust ethical scrutiny due to 

people being exposed to risk in remote environments. In other words, exposing 

people to risk in remote environments that is likely to result in injury and, or 

illness for the sole purpose of testing the PFC grounded theory is unethical 

(Beauchamp and Childress, 2001). However, in the circumstance of (1) 

unexpected increased risk to health, or (2) minor injury or illness in a remote 

environment, research of the PFC grounded theory impact could take place. 

This is providing appropriate ethical scrutiny has been conducted and 

approved by an ethics committee15. A study of this nature is akin to research 

during a disaster; therefore, researchers could draw upon the ethics of disaster 

research to inform their research design (Kelman, 2014, Kendra and Gregory, 

2019).  

Findings of the literature included in this research focused on definitions, 

clinical guidance, and anecdotal case studies about risks, health, and PFC in 

remote environments (DeSoucy et al., 2017, Smith et al., 2021). (See 3.3.1 for 

the literature review finding themes.) Similarly to practice-based knowledge of 

risks, health, and PFC in remote environments, the positionality of the PFC 

 
14 Three years full-time research and maximum 100,000 words thesis. 
15 A research ethics committee can also be known as an institutional review board. 
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grounded theory to this literature is it provides a theoretical foundation. For 

example, it was recognised in the literature review that there is no standardised 

definition of PFC (Keenan, 2015). The contexts that PFC takes place in are 

identified, such as the provision of care beyond doctrinal planning timelines; 

however, there is no consensus of a PFC definition (Ball and Keenan, 2015). 

The PFC grounded theory does not define PFC, as rationalised in 1.3. Rather, 

the PFC grounded theory is an explanatory, evidence-based theory of how 

PFC is used within practice to mitigate risks to health in remote environments.  

As the PFC grounded theory is evidence-based and explanatory, it provides a 

theoretical foundation to the existing and future research of defining PFC. The 

impact of this theoretical contribution is the PFC grounded theory provides an 

evidence-based foundation to this research. The PFC grounded theory, 

therefore, may strengthen the reliability of research investigating a PFC 

definition because it has brought together contextual evidence of PFC 

mitigating risks to health in a variety of remote environments. Thus, the findings 

of this research about the PFC grounded theory contribute to understanding 

the definition of PFC.  

In addition to the PFC grounded theory, the findings of the concept analysis 

included in this research (see 4.3.3.3) make original and significant 

contributions to knowledge of defining PFC. It is acknowledged in the concept 

analysis that the findings do not include a definition of PFC. Rather, the 

findings provide a conceptual understanding of PFC in remote environments. 

The impact of these findings was the development of theoretical sensitivity to 

PFC mitigating risks to health in remote environments, which was necessary 

for the Straussian grounded theory approach. However, similar to the PFC 

grounded theory, the conceptual understanding of PFC is another original and 

significant contribution to knowledge of defining PFC. Thus, enhanced 

understanding of PFC inform clinicians, policy makers, and educators, 

equipping them with a more substantial evidence-base about PFC.  

Another area of research identified in the literature focuses on clinical 

guidance. The majority of this literature focused on developing algorithmic 

guidance to clinical scenarios; for example, sepsis (Smith et al., 2021, Smith 
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and Withnall, 2018). As critically analysed in 2.3.2, this approach to health in 

remote environments aligns with Western medicine, which focused on 

evidence-based health care (opposed to traditional medicine that has a greater 

significance on historical efficacy of treatments). It follows that the PFC 

grounded theory makes an original and significant contribution to the 

development of this guidance by informing clinicians and policy makers how to 

think about PFC mitigating risks to health. Algorithmic guidance, however, 

informs clinicians and policy makers what to do in a specific scenario.  

The impact of providing a theoretical foundation to algorithmic clinical guidance 

is the PFC grounded theory is applicable to time, place, person, and activity. 

Algorithmic clinical guidance, on the other hand, is focused to defined 

scenarios. While focused, evidence-based clinical guidance is necessary in 

Western medicine, the hyperdynamic nature of remote environments may 

make the guidance irrelevant due to is being very focused on a set of 

circumstances. Thus, the PFC grounded theory provides an evidence-based 

explanation of how risks to health in remote environments can be mitigated in 

a broad range of contexts. The scope of this impact is similarly not included 

within the scope of this research due to the limitations; therefore, it is a 

consideration for future research.  

Clinical guidance forms the basis of pre-deployment training to provide PFC in 

remote environments (Charnell and Rainey, 2019). The PFC grounded theory, 

therefore, contributes to educational practice by providing an explanatory, 

evidence-based theory. The impact of this is pre-deployment training is 

equipped with evidence-based clinical guidance and a theoretical foundation. 

To investigate the scope of this impact, future research could investigate the 

translation of theory (namely clinical guidance and the PFC grounded theory) 

into practice. A focus on practitioner experiences, similar to this research, 

could evoke valuable insights and new data about how clinical guidance and 

the PFC grounded theory informs their practice. Research of the impact for 

patients is possible, providing the aforementioned ethical considerations are 

robustly reviewed and managed.  
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A potential contribution to theory that this research may have in the future is 

being used in the analysis of anecdotal case studies of PFC in remote 

environments. Future research could investigate evidence of the PFC 

grounded theory within literature about anecdotal case studies, which may 

provide additional contributions to theory about reducing risks to health in 

remote environments. Conducting this research could not be included within 

this thesis due to the duration and words limitations; however, case study 

research is a method that could be considered for future systematic enquiry. 

Rather, this research was designed to research a PFC grounded theory, 

followed by a methodological and empirical test. The findings of the 

methodological and empirical tests are discussed and critically synthesised in 

the next two sections of this chapter. 

10.3.2 Contributions to methodology  

In this research, an original and significant contribution to knowledge is the 

PFC grounded theory. To enrich these findings and achieve greater depth, a 

methodological and empirical test of the PFC grounded theory was designed. 

The methodological test used an autoethnographic approach to investigate 

how the PFC grounded theory was used to plan for mitigating risks to health 

during the analogue mission on a remote Scottish island. Memo-writing was 

used as the data collection method for the autoethnographic approach, which 

aligned the methodological test with the grounded theory research. The 

analogue mission was a simulation of the human exploration of another planet, 

which was achieved because the island is remote. Thus, the island is a remote 

environment that has analogies with space; namely – 

1. There was no access to health services. 

2. The resources were limited to what could be carried. 

3. Communication was unreliable due to the geographical remoteness. 

4. Delayed evacuation was likely due to frequently poor weather conditions.  

In the analogue mission design (see 8.2), it was clearly distinguished what was 

simulated and what activities were taking place within reality. This decision 

was based on literature about safety and healthcare during analogue missions 



 325 

(Posselt et al., 2021). The impact of this decision is it informed a four-phase 

approach to the analogue mission (see 8.2.1 to 8.2.4). The first phase (the 

design phase) provided an opportunity to test the PFC grounded theory being 

used to plan for the mitigation of health in a remote environment. Thus, the 

methodological test of the PFC grounded theory aligned with the second 

objective of this research – to methodologically investigate how a PFC 

grounded theory could be used to plan for the mitigation of health risks in 

remote environments. 

A contribution to research methodology that this study made is the correlation 

between the concept analysis, grounded theory, and the methodological and 

empirical tests – collectively, the studies of this research. The concept analysis 

method used for this research was based on a combination of Rodgers (1989) 

and Foley and Davis (2017) approaches, which is outlined in Table 5 (see 4.2). 

The final stage was to identify a model case study of the concept. Due to the 

analogue mission taking place in a remote environment, it provided an ideal 

model case study of PFC. Thus, the studies of this research were correlated 

due to PFC featuring in all four studies. The impact of this is the studies of this 

research had continuity. The continuity of research methodology increased the 

academic robustness of the overall research. It follows that this methodological 

contribution demonstrates how concept analyses can be linked with grounded 

theory and methodological and empirical testing to produce valid and 

trustworthy findings.  

While the methodological study provided correlation with the concept analysis, 

the methodological study also made a methodological contribution to grounded 

theory. A Straussian grounded theory approach was used for this research 

(see 6.4). Theoretical sensitivity was used to guide theoretical sampling until 

the point of theoretical saturation was achieved (see 6.4.1). To develop 

theoretical sensitivity, constant comparative analysis of the open coding 

concepts, axial coding categories, and selective coding condition matrix took 

place (see 6.4.3.4). In Straussian grounded theory, engagement in the 

literature before the research begins is encouraged to initiate theoretical 

sensitivity (which is strongly opposed in Glaserian grounded theory; see 6.3); 
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however, the integration of a concept analysis within this research enhanced 

the theoretical sensitivity.  

Integrating a concept analysis into this research provided a methodological 

contribution to Straussian grounded theory. In other words, the concept 

analysis was also used as a tool to further develop theoretical sensitivity of 

PFC in remote environments following the literature review before grounded 

theory data collection took place. Thus, the concept analysis was necessary 

to understand PFC in greater depth and, consequently, it enhanced the 

researcher’s theoretical sensitivity. It could be argued that the impact of this 

methodological contribution strengthened the trustworthiness of the research 

findings because the researcher used an evidence-based advancement to 

theoretical sensitivity. While Glaserian grounded theorist would dispute this 

claim due to the engagement with literature before the grounded theory 

research, this research used a Straussian grounded theory approach (Glaser, 

1998). In Straussian grounded theory, engagement in the literature is 

encouraged (Corbin and Strauss, 2015, Dunne, 2011). It follows that use of a 

literature review and concept analysis is an original and significant contribution 

to Straussian grounded theory methods that results in enhanced theoretical 

sensitivity.  

The findings of methodologically testing the PFC grounded theory produced 

evidence of how the PFC grounded theory could be used to inform the planning 

of mitigating risks to health in remote environments. The analogue mission that 

provided the methodological test, however, was also a contribution to 

methodology. As critically appraised in 8.2, the analogue mission included in 

this research was the first of its kind to take place in the UK. In other words, 

designing an analogue mission to simulate the human exploration of another 

planet by using a remote environment as the analogy was an original and 

significant contribution to methodology. Evidence for this is the analogue 

mission enabled a methodological test of the PFC grounded theory, and it 

hosted a programme of other research. As outlined in 8.2.1, the studies 

included in the analogue mission programme of research were: 

• Anthropology to investigate the interrelations between health and land. 
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• Anthropology of space enthusiasm. 

• Astropharmacy, the use of medicines in space. 

• Astrosurgery, clinical decision-making about surgical intervention. 

• Medical anthropology to explore notions of ‘normal health’ off-world. 

• Testing remote health technology that monitored heart rate variability. 

• The synthesis of art and science by an artist-in-residence. 

The inclusion of these studies within the analogue mission programme of 

research demonstrates that the analogue mission design which was deployed 

to the Scottish island is an original and significant contribution to research 

methodology. The studies include social science, technology testing, and 

artistic practice. Thus, the breadth of research that was conducted 

demonstrates that analogue missions which simulate the exploration of space 

by taking place in remote environment can facilitate a variety of field-based 

research. The findings and results from these studies are not included in this 

thesis because they were led by other researchers. What was included is the 

empirical testing of the PFC grounded theory within the analogue mission, 

which is critically synthesised in the next section.  

10.3.3 Contributions to empirics 

The methodological test of the PFC grounded theory provided addition depth 

and richness to the research findings. An empirical test for evidence of the 

PFC grounded theory in practice was also conducted to increase the depth of 

this research even further. In this section, the original and significant findings 

from the empirical test are critically synthesised to demonstrate the 

positionality of the PFC grounded theory within practice and relevant literature.  

The findings of the empirical test provided evidence that suggests the PFC 

grounded theory is an explanatory theory of how PFC in used in practice to 

mitigate risks to health in remote environments. It is important to reiterate that 

the empirical test was not an investigation of the efficacy of using the PFC 

grounded theory. Rather, the empirical test was an investigation of evidence 

that the PFC grounded theory is an accurate explanatory theory of how PFC 

can be used to mitigate risks to health in remote environments. The empirical 
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test also provided evidence that the research aim had been achieved and the 

research question was answered.  

The empirical test used two case studies to investigate evidence of the PFC 

grounded theory being used to mitigate risks to health in remote environments. 

The analogue mission case study provided continuity with the studies of this 

research by correlating the concept analysis, grounded theory, and 

methodological and empirical test. In other words, the PFC model case study 

was the analogue mission, which enabled the methodological and empirical 

test. Findings from the analogue mission empirical test identified evidence of 

constituent data from the PFC grounded theory in practice; therefore, proving 

the PFC grounded theory is an accurate explanatory theory.  

In the empirical testing findings section (see 9.3.1), open coding concepts were 

mapped with direct quotes from the semi-structured interview. The rationale 

for this presentation was to demonstrate empirical evidence of the PFC 

grounded theory within the analogue mission case study. As advocated in the 

literature, a grounded theory should be traceable back to the data that was 

collected, which proves that the grounded theory is evidence-based (Corbin 

and Strauss, 2015). Mapping the open coding concepts with data from the 

analogue mission case study demonstrated that the PFC grounded theory (1) 

is evidence-based and (2) it is an accurate explanatory theory of how PFC is 

used to mitigate risks to health in remote environments. Thus, this is evidence 

that the research aim and objective three (to empirically investigate how a PFC 

grounded theory can mitigate risks to health in a remote environment) were 

achieved (see 1.3). Lastly, this evidence also demonstrates that the research 

question – what is an explanatory, evidence-based theory of how PFC 

mitigates risks to health in remote environments?” – was accurately answered.  

The empirical evidence that was collected and critically analysed suggested 

that the PFC grounded theory was used before and during the analogue 

mission. Data such as the recognition of risks relative to time, place, person, 

and activity was identified. This data is evidence that suggests the first stage 

of the PFC grounded theory accurately identifies that health risks mitigation 

begins before deployment to a remote environment by mapping the hazards 
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and risks landscape. This finding contributes to the current knowledge base 

about planning to provide health care in remote environments, which 

advocates conducting a risk assessment before deployment (Mellor et al., 

2020). The contribution of the hazard and risk landscape mapping is it provides 

a more detailed framework to inform the risk assessment process. It follows 

that the hazard and risk landscape does not inform a PFC provider how to do 

a risk assessment, but how to think about risk assessments. In other words, 

how to use critical thinking to assess hazards and risks from the perspectives 

of time, place, person, and activity. Evidence identified in the included literature 

of this research simply advocates conducting a risk assessment (Mellor et al., 

2015). This demonstrates how the PFC grounded theory is an original and 

significant contribution to knowledge.  

The empirical test also provided evidence that suggests developing risk 

mitigation strategies and defining the scope of PFC similarly takes place in 

practice as part of the overall approach to mitigate risks to health. The case 

study participant explained that they had put together a well-resourced medical 

kit. Doing so demonstrates that they had critically thought about (1) how to 

mitigate and manage the hazards and risks relative to the analogue mission, 

and (2) defined what PFC could and could not be provided while there. As a 

result, the case study participant and stakeholders of the analogue mission 

knew the scope of PFC. This finding is an important consideration for PFC pre-

deployment training. Currently, pre-deployment training predominantly 

focuses on emergency response to major illness and injury (Charnell and 

Rainey, 2019). Including PFC of minor illness and injury is arguably more likely 

to be common in practice (between 50% to 75% of all travellers) (Wyler et al., 

2022). However, defining the scope of PFC for a specific time, place, 

person(s), and activity would make the pre-deployment training more relevant. 

This could lead to enhanced health risk mitigation, which is a consideration for 

future research to investigate. This also links with the final stage of the PFC 

grounded theory.  

The final stage of the PFC grounded theory is to enhance the risk mitigation 

strategy through high-fidelity simulation training and documentation. The 
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analogue mission case study participant explained that they identified realistic 

worst-case scenarios to test their risk mitigation strategies. In the findings 

section (see 9.3.1), it was explained that although realistic worst-case 

scenarios were used to test the risk mitigation strategies, no evidence of the 

final stage of the PFC grounded theory was identified – high-fidelity simulation. 

Nevertheless, there are parallels between identifying realistic worst-case 

scenarios and high-fidelity simulation training.  

As identified in the literature, high-fidelity simulation training is used to prepare 

and upskill PFC providers before deployment to a remote environment 

(Charnell and Rainey, 2019). As noted, predominantly this training focuses on 

emergency response to major illness and injury (DeSoucy et al., 2017). 

Findings of the PFC grounded theory suggest that high-fidelity simulation 

training is required to enhance the PFC scope and mitigate risks to health in 

remote environments. It follows that bespoke training based on the hazard and 

risk landscape may increase preparedness for PFC provision and risk 

mitigation. A consideration for future research, therefore, is to investigate the 

impact of the PFC grounded theory on (1) pre-deployment training and (2) the 

efficacy of risk mitigation in a remote environment. Nevertheless, the analogue 

mission case study participant said that their confidence was increased as a 

result of their approach to pre-deployment preparation. This suggests that the 

PFC grounded theory may have similar effects when informing pre-deployment 

training.  

The analogue mission case study provided continuity with the other studies of 

this research; however, as an empirical test, there was a risk of confirmation 

bias due to the researcher’s involvement in the analogue mission design. 

Similarly to the grounded theory study, the influence of confirmation bias is 

mitigated by the explicit and transparent explanation of the research methods. 

Furthermore, direct quotations are mapped with open coding concepts, axial 

coding categories, and selective coding conditional matrix to demonstrate the 

research methods. To mitigate the influence of bias in the empirical test, the 

Norwegian Hardangervidda Plateau cross-country skiing expedition was used 

as a second case study.  
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The Norwegian Hardangervidda Plateau cross-country skiing expedition 

provided an independent case study due to the researcher not being involved 

in the design, planning, deployment, or evaluation. Findings from the 

Norwegian Hardangervidda Plateau cross-country skiing case study providing 

original and significant findings that correlated with the findings from the 

analogue mission case study. An example of parallel findings include the 

limited availability of resources.  

In relation to the PFC grounded theory, this provides evidence of the hazard 

and risks landscape; namely, the place and activity limits the supply of 

resources. The case study participant described being the sole PFC provider 

with a limited amount of resources was stressful. This data provided evidence 

of the second stage of the PFC grounded theory; namely, the requirements to 

(1) use critical thinking skills to problem solve and (2) make autonomous 

decisions. A consideration for future research is to investigate the impact of 

the PFC grounded theory on stress management for PFC providers in remote 

environments, which could link with future research about clinical impacts.  

Similar to the analogue mission, no data was collected following the Norwegian 

Hardangervidda Plateau cross-country skiing expedition. The rationale for this 

was the study concentrated on investigating empirical evidence in the remote 

environment, rather than impacts afterwards. A study that investigates the 

impact of the PFC grounded theory on the design, planning, deployment, and 

evaluation phases of any deployment to remote environments has been 

identified as an important consideration for future research. However, a key 

difference with the analogue mission case study is the presence of an injury 

during the Norwegian Hardangervidda Plateau cross-country skiing 

expedition.  

The case study participant explained that the injury (a fractured elbow) took 

place shortly before the cross-country skiing expedition. As a result, PFC was 

not required to meet the health needs of the patient – a hospital was easily 

accessible – however, the prolonged care of a patient with a fractured elbow 

is included within the scope of PFC during the expedition.  
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The case study participant explained that the PFC that was required was pain 

management and psychological care. Recognition of the different types of care 

that the patient required is evidence of the second stage, which advocates a 

person-centred approach to proactive and reactive PFC. This approach to care 

in the field is advocated in the literature, which demonstrates this PFC 

grounded theory is situated alongside current practice (Royal and Smith, 

2020). Future research could use a traditional literature review to explore how 

the PFC grounded theory aligns with all current practices, and how it does not. 

Furthermore, considering much of the literature focuses on anecdotal case 

studies, a traditional literature review could investigate how the PFC grounded 

theory aligns with these case studies also. The impact of these literature 

reviews would inform future research about the development of the PFC 

grounded theory, namely as a methodological or empirical tool for mitigating 

risks to health in remote environments. The literature reviews could also be 

used to evaluate the PFC grounded theory, which is advocated by grounded 

theorists (Corbin and Strauss, 2015, Creswell and Miller, 2000). 

It was identified that the training before the Norwegian Hardangervidda 

Plateau cross-country skiing expedition began contributed to mitigating risks 

to health by upskilling the participants in the activity they were undertaking. 

This intervention aligned with the final stage of the PFC grounded theory. The 

training was a high-fidelity simulation of the activities they would be doing 

during the expedition. However, the final stage of the PFC grounded theory 

advocated high-fidelity training based on the hazard and risk landscape, and 

the risk mitigation strategies. Nevertheless, this demonstrates that the PFC 

grounded theory may be utilised flexibly in practice; however, this requires 

further systematic enquiry to determine. If so, the impact of this is an increase 

in the applicability of the PFC grounded theory, because it can be applied to 

multiple situations and environments.  

Generalisability is a quality indicator of grounded theories (Corbin and Strauss, 

2015). Despite this, every research has limitations. Limitations for this research 

have been identified throughout this thesis; however, they are explained in-

depth and critically appraised in the next section.  
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10.4 Critical appraisal of the research limitations 

This research has made original and significant contributions to theory, 

methodology, and empirics; however, this research also has limitations. 

Defining the limitations demonstrates transparency and informs future 

research considerations. In this section, the limitations are outlined and 

critically appraised. The aim is to strengthen the credibility of this research by:  

• Critically appraising the research methods and synthesising them within 

the evidence-base of grounded theory.  

• Defining the boundary lines between (1) the analysis and critical synthesis 

of the findings, and (2) potential speculations that have no evidence-base.  

The primary study for this research used grounded theory. It was 

acknowledged in the research methods chapter that there are many nuanced 

approaches to grounded theory (see 6.3). From the perspective of a traditional, 

Glaserian grounded theory approach, this research has severe limitations. It is 

demanded in Glaserian grounded theory literature that no engagement in the 

literature before data collection is permitted (Glaser and Strauss, 1967). Thus, 

Glaserian grounded theory is a journey of theoretical discovery in uncharted 

territory with no compass bearing. A rationale for this approach is, according 

to Glaserian grounded theorists, it can produce a grounded theory that is not 

influenced by any predetermined biases that are informed by historical 

research (Glaser, 1998). Within the research paradigm and conceptual 

framework of health related to this research, this would be a limitation.  

This research uses a Straussian grounded theory approach. It is advocated in 

Straussian grounded theory literature that engagement in the literature is 

necessary to inform the research design, but not the data collection methods 

(namely theoretical sampling) (Corbin and Strauss, 2015). By doing so, a 

research gap can be accurately defined (Chun Tie et al., 2019). Thus, a 

Straussian grounded theory approach was necessary and appropriate for this 

research to (1) fulfil the criteria of a PhD, and (2) achieve the research aim. 

This position aligns with literature that advocates literature engagement in 

grounded theory research for PhD theses (Dunne, 2011).  
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The literature that informed design of this research was identified and critically 

appraised within the literature review and concept analysis (see Chapter 3 and 

Chapter 4). The research design was underpinned by a research paradigm 

that was situated within a defined philosophical landscape and conceptual 

framework of health (see 5.4). Thus, the research design was evidence-based, 

and the positionality of the research was explicitly identified. This research, 

however, was conducted through the lens of Western medicine, rather than 

traditional medicine that is often practiced by communities living in remote 

environments (Bodeker and Kariippanon, 2020). The salient difference of the 

Western perspective is the focus on evidence-based practice. Thus, the 

Western medicine perspective is a limitation that requires careful 

consideration.  

The paradox between Western and traditional medicine is defined and critically 

appraised in 2.3.2. The focused examination of PFC from a Western medicine 

perspective causes assumptions about the practice of health care and risk 

mitigation in remote environments. In other words, people who practice 

Western medicine often reside in industrial, urban locations. It follows that they 

can travel to and through permanent remote environments (see 2.2.1), in 

which case the PFC grounded theory is relevant to mitigate risks to health. 

Furthermore, the PFC grounded theory is also relevant if they are caught in a 

temporary remote environment (see 2.2.2). However, due to the focus on 

Western medicine, the PFC grounded theory may not be relevant for 

communities practicing traditional medicine. Nevertheless, some literature 

suggests that indigenous communities do adopt evidence-based approaches 

to health (Marques et al., 2023). Thus, the PFC grounded theory may be of 

use to some remote communities. Future research could investigate how 

effective it is within traditional health systems; however, this may have neo-

colonial connotations. Rather, conducting a grounded theory study from the 

perspective of traditional medicine could be more appropriate and beneficial to 

the local community.  

As the findings of this research are produced from a Western medicine 

perspective, the sample size of the research participants may be considered a 
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limitation by quantitative researchers and biomedical scientists or clinicians. 

The reason for this apparent limitation is the importance of probability values 

and statistical significance in biomedical Western medicine (see 5.3.1) 

(Aguinis et al., 2021). It is a fair argument that the findings of this research are 

representative of the research participants only, rather than all people who 

experience health risks in remote environments. However, this research has a 

contextualism research paradigm and qualitative research methodology, 

which is critically appraised in Chapter 5. These research philosophies were 

necessary to achieve the research aim and answer research question 

(Cutcliffe, 2000). Thus, the richness and validity of the data are considered 

substantially more important because statistical data would not answer the 

research question16. In other words, the research question demanded an 

explanatory theory, not a representative theory of the defined phenomena, 

which was achieved by the robust use of the research methods.  

The grounded theory research methods were critically appraised in 6.4. A 

limitation that was identified is the potential influence of confirmation bias, 

namely during data analysis. To mitigate the risk of confirmation bias, an 

explicit and transparent description of how the methods were used is provided. 

An example of how the data was editing for analysis and of memo-writing is 

also provided in Table 12. Furthermore, the mapping of open coding concepts, 

axial coding categories, and selective coding conditional matrix with data is an 

explicit presentation of the data analysis methods. Thus, the potential influence 

of confirmation bias is mitigated by academic rigour and transparency; 

therefore, the methods and findings of this research can be (and should be) 

critically appraised by other researchers.  

10.5 Summary  

In this chapter the findings of the grounded theory study, and the 

methodological and empirical tests are synthesised with the existing body of 

literature and knowledge about health, risks, and remote environments. The 

 
16 What is an explanatory, evidence-based theory of how PFC mitigates risks to health in 
remote environments? 
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findings suggest that the research aim and objectives have been achieved, 

and the research question answers. In other words, the PFC grounded theory 

has met the quality indicators outlined in 6.5, which provide evidence that an 

original and significant contribution to knowledge of how PFC mitigates risks 

to health in remote environments has been achieved. Furthermore, findings 

from the methodological and empirical tests have provided evidence that the 

PFC grounded theory is an explanatory, evidence-based theory of how PFC 

mitigates risks to health in remote environments; this answers the research 

question.  

The synthesis of the research findings has limitations, which have been 

outlined and critically appraised in this chapter. Further research of the PFC 

grounded theory will provide additional insights into the applicability, and 

contribute to the efficacy of informing practitioners, policy-makers, and 

educators on how to mitigate risks to health in remote environments. Despite 

the limitations of this research, the findings are still valid for the purposes of 

achieving the research aim and objectives and answering the research 

question.   

The contributions to theory, methodology, and empirics have been outlined 

and critically appraised in this chapter. The critical appraised has focused on 

the body of literature, and the context of this research outlined in Chapter 2. 

This situates this thesis in the fields of study within the research context and 

informs future research of health and risk in remote environments. The 

conclusions of this research are presented in Chapter 11.  
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Chapter 11 Conclusions 

11.1 Introduction 

In this chapter the conclusions of this research are brought together and 

critically appraised. The key findings are summarised explicitly and concisely 

to highlight the contributions to theory, methodology, and empirics that this 

research has made. In addition to the impact statement, key impacts that have 

occurred are outlined and suggestions are identified within this chapter. The 

key findings and research impact inform the considerations for future research, 

which are presented in this chapter.  

11.2 Key findings 

The key findings of this research have made original and significant 

contributions to knowledge at depth, rather than breadth. The contributions are 

theoretical, methodological, and empirical, which have been outlined and 

critically appraised in this thesis. In summary, the PFC grounded theory is the 

primary contribution to theory.  

The PFC grounded theory is an explanatory, evidence-based theory of how 

PFC can be used in remote environments to mitigate risks to health. This is 

based on the experience of the research participants, which have shared data 

about how their clinical practice and training has contributed to mitigating risks 

to health. Their experiences were varied, thus the data that was collected was 

rich and comprehensive, as guided by theoretical sensitivity. Once theoretical 

saturation had been achieved, data collection and analysis ceased, and the 

PFC grounded theory had emerged. While the PFC grounded theory had 

emerged as a result of robust and valid research, greater depth of original and 

significant contributions to knowledge was achieved by the methodological an 

empirical tests.  

The methodological test of the PFC grounded theory provided evidence that 

suggested it was an explanatory, evidence-based grounded theory of how 
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PFC could be used to plan for mitigating risk to health in remote environments. 

Evidence that the methodological test was successful was the identification of 

elements from the PFC grounded theory in the process of planning for 

mitigating risks to health during the analogue mission. The analogue mission 

was the vehicle that drove the methodological test; however, use of the 

analogue mission as a model case study made an original and significant 

contribution to methodology.  

The analogue mission was identified as a model case study to achieve the 

simulation of a human exploration of another planet, the mission needed to 

take place in a remote environment with similarities to space. This was 

achieved by the analogue mission taking place on a remote and uninhabited 

island in Scotland. The methodological contribution was to align the concept 

analysis and grounded theory studies of this research. The impact of this 

alignment is it provides an example of how to evoke greater theoretical 

sensitivity for research using a Straussian grounded theory approach. For this 

research, the impact is strengthened rigour due to the continuity of research 

methods. Strengthened rigour improves the trustworthiness of the PFC 

grounded theory findings, as does findings of the empirical test.  

Analogue mission design and plan was deployed as a case study to empirically 

test the PFC grounded theory. Evidence of the PFC grounded theory in 

practice and how it mitigated risks to health was identified. Thus, this is 

evidence of the research aim and objectives being achieved, and the research 

question answered. To mitigate the influence of bias, the Hardangervidda 

Plateau cross-country skiing expedition provided a case study that the 

researcher was not involved in the design, planning, or deployment. The 

identification of evidence of the PFC grounded theory in this case study 

contributed to the validity of the research findings. As critically appraised, 

further research will provide new insights and contributions to the PFC 

grounded theory. However, in addition to providing an empirical test, the 

analogue mission deployment was also a contribution to empirics. 

The analogue mission simulated the human exploration of another planet by 

taking place on a remote and uninhabited island in Scotland. This type of 
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analogue mission has never been conducted in the UK before. The analogue 

mission provides a field site for a programme of space research that was 

successfully completed. As a result, the analogue mission deployed provided 

a proof of concept that the UK can be used as an analogy to space exploration; 

therefore, future research could take place using analogue missions. In the 

next sections, considerations for future research are summarised.  

11.3 Considerations for future research  

The positionality of the researcher was explicitly outlined in 1.2, and the 

methodology that underpinned this research was critically appraised in 

Chapter 5. The rationale for including these was to provide transparency to the 

background, assumptions, and approaches that this research was conducted 

from. Future researchers should similarly consider their own perspectives 

when conducting research within the context of this research, which will 

identify how their perspectives align and differ with this research. The rationale 

for this is the emphasis of contextualism paradigm of this research. In other 

words, each experience of risks to health and PFC in remote environments is 

unique, which should be considered carefully in practice, policy making, and 

pre-deployment training, not least research. The intend impact of this is to 

ensure that risk mitigation is relative to the time, place, person(s), and activity 

in remote environments; thus, increasing the effectiveness and efficiency of 

PFC risk mitigation interventions.  

It is clear from the literature review and the concept analysis (see Chapter 3 

and Chapter 4) that PFC is a developing area of practice. Continued 

publications of case studies and algorithmic guidance will make valuable 

contributions to the body of literature due to the identification of lessons 

learned, not least how to mitigate risks to health. In addition to scholarly 

publications could be a database of anonymous case studies that has data 

about the injuries and illness relative to the time, place, person(s), and activity 

in a remote environment. Having access to this data could make valuable 

contributions to PFC policy and pre-deployment training. Furthermore, this 

data could be used in conjunction with the PFC grounded theory to design and 
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plan risk mitigation interventions specific to the time, place, person(s), and 

activity in a remote environment. The potential impact of this would be lower 

incidents of injury and illness, which may provide additional data to further 

investigate the efficacy of the PFC grounded theory.  

To further investigate the efficacy and scope of the PFC grounded theory, it 

has been suggested that future research could include a Delphi study and, or 

additional case study research. Findings from this research would provide new 

insights to the PFC grounded theory, in addition to findings from the 

methodological and empirical tests included in this research. It is important to 

highlight that future research of the PFC grounded theory and, by extension, 

risks to health in remote environments, will always provide new insights and 

findings. This is due to the dynamic nature of remote environments that was 

explored in the context of this research (see Chapter 2), and the ever-changing 

risks and hazards in remote environments. Thus, the PFC grounded theory is 

relative to time, place, person(s), and activity; therefore, as these dimensions 

to risks to health evolve, the PFC grounded theory will also develop overtime. 

11.4 Final words 

In this chapter, the conclusions of this research have been presented, 

including evidence that the research aim and objectives have been achieved, 

and the research question answered. The contributions to theory, 

methodology, and empirics have the potential to impact the practice, policy, 

and pre-deployment training related to health and risk in remote environments. 

The potential benefits that these impacts bring are mitigating risks to health in 

remote environments, which has been a key motivator for this research. Future 

research can build on these contributions and impacts, providing new insights 

to how the PFC grounded can be used in remote environments to mitigate 

risks to health.  
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Appendix 1 Research topic context mapping 

Environment or 

situation 

Permanent or temporary 

remote environment17 
Case studies of health risks and disasters 

Aerospace  Permanent 

Malaysia Airlines Flight 370 (Zweck, 2016). 

On 08th March 2014, Malaysia Airlines Flight 370 lost contact with Air Traffic 

Control en route from Kuala Lumper International Airport to Beijing Capital 

International Airport, 38 minutes after take off. An international search and 

rescue mission was launched in the Andaman Sea and Indian Ocean, 

informed by a satellite in geosynchronous orbit transmitting ‘pings’ to a ground 

station in Perth, Australia and flightpath mapping. However, no aircraft debris 

or survivors have been found. 

  

 
17 This table refers to the environment, not the people within the environment. In other words, space is a permanently remote environment, as indicated in Table 
2; however, people travel in space temporarily, which is not the focus of this table. Focusing on the environment provides clarity of the context of this research.  
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Conflict zone, war Temporary 

Iraq War and the public heath disaster (Harding and Libal, 2019). 

The public health system was destabilised as a result of the 2003 Iraq 

invasion, which included the deliberate targeting of health care practitioners by 

terrorist groups in retaliation to the invasion. The exact mortality rate from the 

war is not known, because foreign political administrations prohibited Iraqi 

counting of the dead. However, without a public health system the health 

disaster continues long after the war has ended. After the invasion clean water 

provision, electricity and sewage system were destroyed in vast areas of the 

country, exposing the population to disease and illness; in Baghdad a cholera 

epidemic occurred in 2007. In 2006 one survey concluded 12.3 million Iraqis to 

be without a reliable food sources or dependent on public distribution of food. 
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Crisis  Permanent or temporary 

Yemen’s humanitarian crisis (Lopour, 2016). 

A disaster crisis is a disruptive event that negatively impacts a social system, 

such as political instability. The humanitarian crisis in Yemen was caused by 

civil war and conflicts, which has resulted in the humanitarian crisis – over 

170,000 people have left the country; and over 82,000 people have fled to 

neighbouring countries that have their own crises. Therefore, the availability of 

health care services is extreme limited for this population. In Yemen, more 

than 21.2 million people are in need of humanitarian aid, which is more than 

any other country in the world: Syria 13.5 million, Iraq 11.0 million and 

Afghanistan 8.1 million.   
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Deserts Permanent 

Desert dust storms and Chronic Obstructive Pulmonary Disease (COPD) 

exacerbation in Crete (Lorentzou et al., 2019). 

Four extreme desert dust storms occurred during 2018 that affected Crete. 

People living with COPD are susceptible to air pollutants, which may can lead 

to respiratory dysfunction or failure. A COPD exacerbation can result in 

needing to be transferred to a hospital emergency department. In 2018, the 

extreme desert dust storms caused a x3.6 increase in COPD exacerbations 

needing hospitalisation for emergency care and a x4.2 increase in COPD 

admission to hospital; thus additional pressure on the health system was 

caused. 

Natural hazards Permanent or temporary 

Hurricane Sandy in 2012 and the effect on New York City Emergency Medical 

Services (Smith et al., 2016). 

Hurricane Sandy was a category 3/5 hurricane that hit New York in 2012. The 

total financial cost of Hurricane Sandy was $70 billion. In lower Manhattan, 

three hospitals were destroyed (including a regional trauma centre), which 

resulted in the remaining hospitals needing to accommodate a huge additional 

number of emergency department visits and admissions. The local ambulance 

services saw an increase of between 37.2% to 63.6%, caused huge 

disruptions to health care services. 
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Jungle, forest Permanent 

Dengue virus transmission and infection in Colombian jungle settlement 

(Castellanos et al., 2016). 

Dengue virus infection is transmitted via mosquitos and causes more than 100 

million cases per year. Mild cases are asymptomatic (or with mild fever) but 

severe cases lead to vascular leakage, haemorrhage and organ failure. People 

who are asymptomatic often do not seek medical review, or cannot because of 

their remote location. This study found in Quibdó, a remote Colombian jungle 

settlement, 51.7% of the population to be positively diagnosed with 

asymptomatic dengue fever and declared an outbreak due to the risk of an 

endemic. 

Mountains Permanent 

Nepal 2015 earthquake and the avalanche on Mount Everest (Zafren et al., 

2018). 

The 2015 earthquake (7.8 magnitude) in Nepal triggered an avalanche on 

Mount Everest that slid into Everest Base Camp for the first recorded time in 

history. The top half of the camp was destroyed; 15 people were killed and 70 

injured initially. A search and rescue chain of helicopters and first responders 

was established, but helicopter rescues were delayed by poor weather 

conditions. 
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Oceans Permanent 

Diving barotrauma, injuries and pre-dive safety checklist (Ranapurwala et al., 

2017). 

In 2012, 426 recreational divers participated in a study to investigate the 

efficacy of pre-dive safety checklists. 79% of participants used a written or 

memorised checklist, whereas the others used no checklist. 18.2% of 

participants experienced minor injuries and 11.2% major injuries. Injuries 

included lacerations, muscular injury and barotrauma (acute respiratory illness 

caused by rapid ascent to atmospheric pressure). 

Off-shore Permanent 

Prolonged work-leave rotation for offshore oil and gas workers’ injuries 

(Massey, 2018). 

Many off-shore oil and gas plants have a prolonged work-leave rotation 

patterns for their workers, between a ratio of 4 and 24 weeks work to 4 weeks 

rest. This study investigated the incidence of workplace injury during the work 

periods. Despite the occupational risk remaining consistent, the incidence of 

injury was significantly higher at the beginning of their rotation in comparison to 

the end. There were no significant findings in the duration of the work period, 

but all work-leave rotation periods saw a decline in workplace injury overtime. 
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Polar regions Permanent 

Primary care in Antarctica research stations medical clinics (Pattarini et al., 

2016). 

During a year between 2013-2014 at three research stations in Antarctica, 

there were 658 people required health care, with over 1550 patient interactions 

in total. The most frequent health care needs were: 18% orthopaedic, 17% 

respiratory infection, 14% dermatological complaints and 6% gastrointestinal 

illness. Across the three research stations, there were 11 health care staff 

present during the summer and 5 during the winter. 
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Space Permanent 

Exposure to radiation in low-Earth orbit, spaceflight and deep space 

(Chancellor et al., 2018). 

Earth’s magnetic field and atmosphere protect the surface from over-exposure 

to solar radiation (although not completely). However, in low-Earth orbit 

significantly less magnetic field and atmospheric protection exists. Therefore, 

astronauts are exposed to increased amount of radiation, which can lead to 

radiation sickness and increased risk of cancers and, or neurological 

degenerative diseases. The National Aeronautics and Space Administration 

(NASA) do not allow their astronauts, for the duration of their career, to be 

exposed to 3% or more of ‘risk of exposure-induced death’ radiation. However, 

NASA and other space agency are planning for longer space flights and 

exploration of deep space, which will result in astronauts being exposed to 

harmful amounts of radiation for longer periods and requirement of health care 

in the remote environment of space. 
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Appendix 2 Literature review methods 

Method Overview Rationale for not being selected 

Critical review 

A critical appraisal of the data or findings from a 

literature review, on top of a description and 

synthesis.  

A critical review focus is too narrow in order to 

establish the research gaps of PFC.   

Mapping review 
A review of literature to illustrate the gaps in research 

to inform future literature reviews or research.  

A mapping review focuses only on research gaps and 

misses the opportunity to critique current research of 

PFC.   

Meta-analysis 

The combinations of data or statistics from literature 

that uses the same data collection methods and has 

the same exclusion and inclusion criteria. 

Few quantitative studies have been conducted about 

PFC; therefore, not enough literature exists to 

conduct a meta-analysis.  

Mixed methods 

review 

A literature review that includes quantitative, 

qualitative, and/or mixed methods studies.   

A mixed methods review is not as comprehensive 

when compared with a traditional literature review.  
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Overview review 
A summary of the literature based on a survey of the 

characteristics.  
There is no literature about PFC using surveys 

Qualitative 

systematic review 

Repetition of the same literature searching strategy 

for all relevant databases with the aim to be 

comprehensive on a specific subject using thematic 

analysis. 

Repetition of the same data collection method limits a 

qualitative systematic review; thus, some literature 

may be missed that provides important insights to 

PFC.  

Rapid review 
A review within a short timeframe using systematic 

review methods to determine what is known. 

Systematic review methods are too linear, which risks 

missing PFC literature.  

Scoping review 
Initial review of the literature to determine volume of 

evidence available to inform a research study.  

A scoping review is limited in depth and, therefore, 

does not provide rigorous insights into PFC and the 

research gaps.  

State-of-the-art 

review 

A literature review of material recently published to 

provide a synthesis of current evidence.  

This literature review is not limited by time to ensure 

all literature can be included.  



 375 

Systematic 

review  

Repetition of the same literature searching strategy 

for all relevant databases with the aim to be 

comprehensive on specific subject. 

Systematic review methods are linear, therefore, 

using this method may miss PFC literature.   

Systematic 

search review  

To answer broad questions using critical review 

methods to provide a synthesis of evidence.  

The research question for this literature review is 

specific and, therefore, a systematic search review is 

inappropriate.  

Systematised 

review 

Similar to systematic review; however, not as 

comprehensive.  
This literature review aims to be comprehensive.  

Umbrella review  
A broad review of a topic from multiple sources 

compiled into one easy-to-read document.  

This literature review is conducted with rigour and 

written to a high academic standard.  

Based on (Grant and Booth, 2009). 
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Appendix 3 Concept analysis: PFC definitions (from literature review) 

Literature review citations PFC definition Analysis 

1 (Ball and Keenan, 2015) 

The capabilities of PFC are to:  

1. Monitor 

2. Resuscitate 

3. Ventilate 

4. Control the airway 

5. Control pain 

6. Examine and diagnose 

7. Provide nursing care 

8. Provide surgical intervention 

9. Perform telemedicine 

10. Aeromedically evacuate patients.  

This article reports on the US Special 

Operations Command PFC Working Group, 

described as medical subject matter experts, 

who are evaluating the pre-deployment 

training of US SF in PFC for utilisation in 

austere environments. Although published in 

peer-reviewed journal, this article contains no 

citations or empirical evidence. 
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2 

(Christensen, 2018) 

(DeSoucy et al., 2017) 

(Keenan, 2015) 

(Keenan and Riesberg, 2017) 

(Mesar et al., 2018) 

(Powell et al., 2016) 

(Travers et al., 2019) 

(Whybourn et al., 2019) 

Field medical care that is utilised beyond 

doctrinal planning timelines with limited 

resources by a SF medic or higher to 

decrease patient mortality and morbidity, 

which is sustained until the patient is 

transported to an appropriate care setting. 

This definition is cited by Keenan (2015) as 

being written by the North Atlantic Treaty 

Organisation (NATO); however, the original 

article is not published or available in grey 

literature. Where this definition is referred to 

in other papers, Keenan (2015) article is cited 

as the source; that is, the original source is 

not published (Whybourn et al., 2019). 

Critical appraisal of the evidence that informs 

this definition is not possible. This definition 

focuses on military utilisation of PFC by 

referring to SF medics.  

3 (Dobson and Letson, 2020) 
Stabilise a patient and reduce risk of 

secondary injury.  

This brief definition is similar to Smith et al. 

(2021) definition; however, reference to 

secondary injuries is made. Secondary 

injuries refers to injuries that occur is the 

original injury (or illness) are not treated. An 

example given is shock if a severe bleed is 

not stopped.  
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4 
(Pamplin et al., 2017) 

(van Wyck et al., 2017) 

PFC is provided by a Role 1 medicine past 

the point of Tactical Combat Casualty Care 

(TCCC) guidelines, when evacuation is not 

possible.  

Role 1 refers to health care practitioners 

within military health care systems who 

practice prehospitally. TCCC is a US military 

term for prehospital trauma life support in 

conflict or war zones. PFC is described as 

taking place after TCCC guidelines by a Role 

1 medic. 

5 (Russell et al., 2020) 

A contingency model of medical care for 

increasing the survival time of critically 

injured people in austere environments when 

evacuation is delayed beyond doctrinal 

timelines. 

This definition echoes the NATO definition 

but emphasises the unpredicted delay of 

evacuation from an austere (conflict or war 

zone) environment, therefore, also focusing 

on military health systems.  
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6 (Schlotman et al., 2019) 

PFC refers to military medics who provide 

prehospital medical care to severely injured 

personnel without support from well-

resourced health services when evacuation is 

delayed. With minimal resources, long-

distance travel to health services, and no 

option for evacuation, exploratory spaceflight 

is the ultimate example of PFC.   

Military health systems are referred to as the 

users of PFC, which is identified as having 

minimal resources, no access to health 

services, and delayed evacuation. 

Exploratory spaceflight is provided as an 

extreme example, which, in the context of 

national and corporate collaboration for 

space exploration, suggests PFC also applies 

to civilian health care too.  
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7 (Smith and Withnall, 2018) 

Care provided to patients in a prehospital 

environment when there has been a delay in 

meeting medical planning guidelines. There 

are two phases – static and evacuation. The 

location of PFC in the static phase may 

influence health; namely, the level of risk 

from natural, environmental, or anthropogenic 

(human, such as conflict) hazards. The 

evacuation phase may be via land, sea, 

and/or air, which may also influence health in 

terms of changing access to resources, 

health services, and further delaying 

evacuation. Careful planning should be 

undertaken in order to provide effective PFC. 

This definition, cited by Smith and Withnall 

(2018) refers to a UK Ministry of Defence, 

Joint Services Publication (JSP) 950, The 

Operational Patient Care Pathway (Ministry of 

Defence, 2014). Thus, this definition is based 

on policy that has been written by subject 

matter experts, which has been peer-

reviewed. Two phases of PFC suggest PFC 

is a process, therefore health needs may 

change overtime depending on the 

environment and context. Emphasis on 

planning advocates a proactive approach to 

PFC to mitigate risks to health. 
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8 (Smith et al., 2021) 

The process of a Role 1 medic providing 

continuing patient care in a prehospital 

setting from the point of initial assessment 

until evacuation to definitive care with limited 

resources. The aim is to stabilise, delay, or 

reverse the physiological deterioration of a 

patient with major illness or injury.  

This definition highlights PFC as a process of 

continued care in prehospital environments. 

An emphasis on protecting and promoting the 

physiological health of patients until 

evacuation is possible.  
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Appendix 4 Concept analysis: PFC definitions (non-scientific) 

Literature review citations PFC definition Analysis 

9 (Ministry of Defence, 2014) 

PFC is when the 10-1-2+2 model of health 

care service is delayed, and the following 

guidance is required to care for patients: Ask 

(about comfort), Fluids, Infection, Tubes, 

Analgesia, Records, Sanitation, protect from 

the Environment. 

This definition cites a previous version of the 

10.1.2 (2)+2 model of military health system; 

however, demonstrates consistency in 

identifying PFC as being after this planned 

model of care. The additional guidance is 

originally listed as a footnote but there are no 

citations to explain what evidence this 

acronym is based on.  
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10 (Ministry of Defence, 2019) 

A category of prehospital emergency care:  

1. Care under fire (immediate lifesaving 

care); 2. Tactical field care (preparation for 

evacuation); 3. Enhanced field care (care 

provided by MDT in a field hospital);  

4. Prolonged care (care after 10.1.2 (2)+2 

model of care, which includes prolonged 

hospital care and PFC).  

This definition is part of wider guidance of 

medical support for NATO forces, focusing 

on the MoD. The 10.1.2 (2)+2 model is a 

guide to military health services: a first aid kit 

for bleeding and airway control within 10 

minutes, an advanced health care provider 

interventions within 1 hour, trauma surgery 

within 2 hours after the point of injury, 

delivery of trauma surgery within the next 2 

hours, and evacuation for further surgery 

within the subsequent 2 hours. This model of 

trauma care has evolved since the 2000s and 

2010s conflicts in the Middle East and has 

been informed by analysis of military case 

studies (Scallan et al., 2020). Thus, PFC is 

defined as care when one or all of the above 

is delayed.  
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Appendix 5 Concept analysis: relative terms and phrases 

Citation Definition Relative term/phrase Analysis and usage 

1 
(Ball and Keenan, 

2015) 
1 

Special Operation 

Forces (SOF) provider 

SOF personnel are deployed in small numbers to remote, 

rural, and/or austere environments. This relative term ties 

PFC to military health services; however, in other literature, 

PFC is not limited to the military operating in conflict or war 

zones – humanitarian response and civilian wilderness 

expeditions are included. 

2 
(DeSoucy et al., 2017) 

(Russell et al., 2020) 
2 

Tactical medical 

providers [in] PFC 

situations  

This phrase comprises of (1) describing the provider of PFC 

as a military medic and (2) in PFC circumstances. The use 

of the PFC concept to describe the context PFC is utilised is 

an alternative phrase to describe the environment when 

PFC is provided. DeSoucy et al. (2017) identifies a PFC 

situation as being in any physical environment with minimal 

resources, limited access to health services, and delayed 

evacuation. Russell et al. (2020) includes the aim during 

delayed evacuation is to protect the survival of the patient 

until evacuation is possible.  
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3 (Keenan, 2015) 2 
Care in an austere or 

field environment. 

The term care has broad interpretations, suggesting that the 

health needs of patients in a prehospital (austere or field) 

environment are not limited to biomedical health needs. 

Rather, care implies patients have holistic health needs and, 

therefore, PFC providers needs to be trained to be able to 

meet all health needs of patients.  

4 
(Keenan and 

Riesberg, 2017) 
2 

Highly trained remote 

medical providers in 

remote and austere 

locations as a member 

of small teams without 

direct supervision or 

access to western 

medical services when 

evacuation is measured 

in days, not hours.  

There are multiple components to this phrase relating to 

PFC. The term ‘remote’ implies geographically remote 

environments and/or locations where access to health 

services is limited or prohibited. Prolonged, autonomous 

practice is emphasised, which correlates with advocating 

PFC providers should be highly trained; therefore, having 

the knowledge, competence, and confidence to meet 

patients’ health needs. The phrase ‘remote medical 

provider’ suggests a biomedical focus; however, the term 

medical could be used as a hyponym of the term health, 

which is inclusive of holistic health care.  
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5 

(Dobson and Letson, 

2020) 

(Travers et al., 2019) 

2 
Combat medics trained 

in combat rescue.  

Combat rescue is the equivalent of TCCC in the French 

military. In relation to usage of PFC in practice, combat 

medics are not registered health care professions but have 

advanced first aid training in airway management including 

pneumothorax decompression (treatment for a collapsed 

lung caused by air or blood in the pleura (membrane) 

around the lungs) and cricothyroidotomy (temporary tube 

inserted into the airway to enable breathing and 

oxygenation); and haemorrhage (bleeding) control including 

tourniquets, venous (veins) and intraosseous (bone) access 

for fluid and medication administration. This phrase 

suggests PFC providers do not need to be registered health 

care providers, providing they have an appropriate level of 

training in the knowledge and skills needed to meet patients’ 

health needs. (Based on the included literature, ‘combat 

medic’ is a term used by French and Australian militaries; 

the UK military refers to combat medical technicians 

(Charnell and Rainey, 2019)). 
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6 
(Whybourn et al., 

2019) 
2 

Independent Duty 

Corpsman (IDC) who 

operates autonomously 

in remote or austere 

environments, which 

includes patient 

treatment and providing 

medical advice to 

commanders.  

IDC is a US military term for the designated health care 

provider aboard a submarine. The medical department 

onboard a submarine is described as having minimal health 

resources and equipment due to storage space limitations. 

IDC undertake over 12 months of training, including health 

physics and barotrauma (health needs bespoke to the 

underwater environment) before being deemed as 

competent to practice PFC onboard a submarine in remote 

and austere environments. In addition, the expectation that 

IDC advise commanders on health suggests IDC are 

integrated into the leadership team when deployed. 

Whybourn et al. (2019) highlights PFC is relevant to military 

and civilian wilderness and expedition medicine; that is, 

PFC during expeditions in remote environments. The term 

‘operate’ refers to providing clinical practice (PFC), rather 

than performing a surgical operation.  
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Appendix 6 Research participant eligibility criteria 

Eligibility = 1 or 2, and 3 

Criterion 1 

A registered health care practitioner. Examples of UK governing bodies: 

• General Dental Council  

• General Medical Council 

• General Pharmaceutical Council 

• Health Care Professionals Council  

• Nursing and Midwifery Council. 

OR 

Criterion 2 

A qualified first aider who has: 

• Completed at least a 16-hour training programme 

• Successfully passed a competency assessment  

• Holds a valid and current certificate of competence. 

AND 

Criterion 3 

Experience of providing prolonged, prehospital care. Evidence mapped 

against Royal College of Surgeons of Edinburgh’s Wilderness Medicine 

competencies (Mellor et al., 2020). At least a score of 1 in A-D.  

(A) Non-technical expedition experience: 

1. Experience within UK expedition leadership as a team member 

2. Experience leading expedition teams in the UK 

3. Experience within overseas expedition leadership as a team member 

4. Experience leading expedition teams overseas 

(B) Expedition experience (UK and abroad): 

1. Travel experience 

2. Expedition experience not related to mountain environments 

3. Expedition experience in mountain environments 

4. Experience of planning and leading expeditions in mountain 

environments 
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(C) Activity proficiency during and, or not during an expedition 

(mountaineering experience, UK and aboard): 

1. At least one experience of mountain activities  

2. Completion of a certified training and, or mountaineering awareness 

course 

3. Completion of mountaineering leadership and, or instruction 

qualification, with over 100 hours of documented experience 

4. Mountaineering expert, working as a guide or instructor (self-employed, 

for a company or outdoor education provider), or elite mountaineering 

professional sportsperson.  

(D) Prehospital health care experience: 

1. Completion of an advanced first aid course specific to mountain 

environments and, or expedition context (16 hours or more)  

2. Registered health care practitioner with experience of mountain and, or 

expedition health care provision 

3. Medical doctor or prescribing health care practitioner with a minimum of 

four months or more experience of mountain and, or expedition health 

care provision in the UK or overseas 

4. Consultant medical doctor or prescribing health care practitioner with a 

minimum of four months or more experience of leading mountain and, 

or expedition health care provision in the UK or overseas. 

Data was collected about which professions are represented by the 

Governing Bodies of registered health care practitioner participants; this 

was not an inclusion criterion: 

• General Dental Council (and which specialty, if any) 

• General Medical Council (and which specialty, if any) 

• General Pharmaceutical Council (and which specialty, if any) 

• Nursing and Midwifery Council (and which professional background 

and, or specialty) 

• Health and Care Professions Council (and which professional 

background and, or specialty). 
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Appendix 7 Pre-interview survey findings 

        SECTION, Question Number18 

SECTION 1 

Age range (years)  

18-24 0 

25-34 3 

35-44 4 

45-54 2 

55-64 0 

65-74 0 

75+ 0 

Rather not say 1 

Gender 

Female 3 

Male 7 

Rather not day 0 

  

 
18 The total number includes data collected from the research participants who contributed to the grounded theory study only, not the pilot study or case studies. 
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SECTION 2 

What is your experience of being in a UK, overseas or outer space remote environment? 

I have been on holiday (travelled) in a remote environment for leisure. 0 

I have worked, volunteered or lived in a remote environment; however, not in a healthcare provision role.  1 

I have worked, volunteered or lived in a remote environment to provide healthcare. 8 

I have worked, volunteered or lived in a remote environment to plan or lead the provision healthcare.  1 

Prefer not to say. 0 

None of these options are an accurate description of my experience.  0 

What is your experience of non-healthcare activities in UK, overseas or outer space remote environments? 

I have at least one experience of taking part in non-healthcare activities in remote environments. 2 

I have completed at least one training or awareness course in a non-healthcare remote environment activity. 4 

I have completed at least one leadership, instructional or technical qualification, with 100 hours or more of 

documented experience, of a non-healthcare activity in remote environments. 

3 

I am a subject matter expert working as a professional guide or instructor (self-employed, for a company or outdoor 

education provider), or I am an elite professional sportsperson, of a non-healthcare activity in remote environments. 

1 

Prefer not to say. 0 

None of these options are an accurate description of my experience. 0 
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What is your experience of healthcare and/or non-healthcare team working and leadership in remote environments? 

I have experience of being a team member in remote environments of the UK. 0 

I have experience of leading teams in remote environments within the UK. 1 

I have experience of being a team member in remote environments overseas or outer space.  3 

I have experience of leading teams in remote environments overseas or outer space. 6 

Prefer not to say. 0 

None of these options are an accurate description of my experience. 0 

What is your experience of training for prehospital healthcare provision (prolonged field care) in UK, overseas or outer 

space remote environments?  

I have completed an advanced first aid or prehospital healthcare course (that lasted for 16 hours or more and had a 

pass/fail assessment) specific to remote environments. 

1 

I am a healthcare practitioner on a professional register and with experience of providing healthcare in remote 

environments. 

8 

I am a healthcare practitioner on a professional register who can prescribe medications and I have four months or 

more experience of healthcare provision in remote environments. 

1 

I am a consultant level healthcare practitioner on a professional register who can prescribe medications and I have 

four months or more experience of planning and, or leading healthcare provision in remote environments. 

0 

Prefer not to say. 0 

None of these options are an accurate description of my experience. 0 
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Which UK healthcare professional register(s) are you a member of? 

I am a non-registered healthcare provider. 0 

I am currently registered with the General Dental Council. 0 

I am currently registered with the General Medical Council. 2 

I am currently registered with the General Pharmaceutical Council. 0 

I am currently registered with the Nursing and Midwifery Council. 3 

I am currently registered with the Health and Care Professions Council. 4 

Prefer not to say. 0 

I am currently registered on an overseas healthcare professional register. 1 

I am NOT currently registered with a healthcare professional register in the UK or overseas, but I used to be. 0 

TOTAL PARTICIPANTS: 10 
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Appendix 8 Grounded theory semi-structured interview questions 

Theme 1 – Conceptualisation and context of PFC 

1 What is your understanding of PFC in remote environments? 

2 
What is an example of an experience you have had about providing 

PFC in a remote environment? 

3 How was the environment you were in remote? 

4 What resources did you have available to you? 

5 How did you sustainably use the resources available to you? 

Theme 2 – PFC in practice 

6 Maintaining confidentiality, what physical and psychosocial health care 

needs did patients have when you provided PFC in any remote 

environment you have experience of? 

7 How did the remoteness of your location effect the health of patients? 

8 What were the risks to health? 

9 How did you provide interdisciplinary PFC in the remote environment? 

10 Considering everything that you have mentioned so far, what 

challenges did you experience when providing PFC in remote 

environments? 

11 How did PFC mitigate the risks to health? 

Theme 3 – PFC training 

12 What training did you have to provide PFC in remote environments 

and how did the training help you to prepare? 

13 (What non-health care training did you have that is transferable to 

remote environments?) 
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14 (How do you train others to provide PFC?) 

15 (What training have you had about training others in the field?) 

16 What other training would have made you feel more prepared for 

providing PFC in remote environments? 

Other 

17 Is there anything else you would like to tell me about PFC? 
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Appendix 9 Open coding concepts 

Access to clinical supervision is another layer of risk mitigation  

Access to knowledge, e.g., phone 

Access to light  

Access to limited health services and resources, but not enough or 

unknown quantities  

Activity has influence of health 

Advanced kits 

After more time in the environment, more severe injury 

Aide memoirs to mitigate risk of forgetting protocol 

Applying transferable experiences and knowledge 

Ask for case reports of previous experiences of PFC to inform risk 

assessment 

Austere environment = not designated health service but built to house 

health care 

Autonomous clinical decision-making and practice  

Available equipment was what could be carried 

Awareness of environmental and circumstantial risks 

Awareness of risk management from training  

Balance of enough kit with capability of activity  

Be familiar with the unfamiliar  

Be trained and experienced so you can train others  

Biomedical health needs 

Briefing beforehand = medical intelligence assessment  

Build rapport before deployment  
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Can be in limited health service but without the option of evacuation 

Capability to meet likely health needs 

Care of injury or illness 

Care until evacuation, resupply, or recovery 

Caring for a patient for a given time 

Caring for family as well as patient, i.e., communication  

Chance to miss-diagnose  

Change management required to integrate PFC into health systems 

Change of plan 

Circumstantial risk 

Clean water sources to maintain good health  

Clear, concise, and effective record keeping 

Climatic injury = risk from environment and activity  

Clinical deterioration after injury/illness and longer in the environment 

Clinical environment set up 

Clinical practice in atypical environment – remote, rural, austere 

Confident, competent, and credible 

Conflict is a circumstantial risk to health  

Conscious of when kit is used it is gone 

Consider all options 

Consider chain reaction of decisions about risks to health and impact for 

patients  

Coping strategy of exposure to risk  

Covert of clandestine reasons for deployment 
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CPD (continued professional development) required for 

currency/competence 

Creating MDT (multidisciplinary team) 

Critical thinking about influences of health, resources, clinical decision-

making  

Daily health clinics to monitor health needs and mitigate risks to health  

Decision-making informed by dynamic risk assessment and health needs 

Define evacuation capability  

Define limits of PFC capability  

Define scope  

Delayed evacuation 

Delegation  

Despite training, PFC experience feels unprepared 

Different culture – food, language  

Diverse pre-deployment training  

Doctors are specialised  

Document experience  

Documentation and record keeping  

Duty of care to everyone, including self 

Effective clinical decision-making can mitigate risks to health and costs 

Emergency nursing  

End of life care 

Enough resources for 24 hours for a one-day event 

Enough to respond to likely emergency to sustain life 

Environment – altitude  
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Environmental influence of health and risk to health 

Evacuation possible but delayed  

Evidence-based decision-making 

Existing health needs when in environment  

Expanding PFC capability within legal scope of practice 

Expect the unexpected  

Experiential learning in classroom to evoke PFC strategy 

Experimentation is risk to health  

Extended duration of care 

Familiar with clinical guidance and assessment tools 

First aid and nursing = acute care and continuity of care 

Forward planning for PFC before deployment and when it is needed 

Fracture 

Fundamental care is valid part of acute care and PFC, e.g., toileting  

Future integration of technology into PFC  

Gain access to communication where needed and possible 

Gain diverse experience that is relevant to the environment you are going 

to 

Generalist knowledge  

Geopolitics can be risk to health  

Greater than one hour 

Growing influences of health – tiredness, hunger – increases risks to health 

Health care in austere environment with limited resources 

Health needs of patients and team members = security  
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Health needs outside of clinical expertise 

Health needs over longer duration prehospitally 

Health needs surpassed what resources were available 

Health screening / monitoring 

Health service that was next available had limited resources 

High-fidelity simulation training = preparedness  

Historical lack of awareness of risks to health  

Holistic care, as well as enhanced care 

Humanitarian health = PFC 

Hygiene needs 

Identify accesses to lines of communication  

Improvisation is key to meet patient health needs 

In country support  

In x-environment doing y-activity treating z-health needs to a high-standard 

Inappropriate equipment if not experienced/trained in PFC 

Increasing incidents of PFC in urban environments  

Infection control = risk to health  

Influences of health relative to environment and activity  

Influencing factors of delay 

Interdisciplinary care new approach 

Involve everyone  

Kit for likely illness and injury (e.g., marathon = foot care) 

Kit needed to monitor physiological health  

Kit needs to be balanced and appropriate  
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Kit out of a bag 

Know limitations of knowledge 

Lack of awareness about holistic health needs 

Lack of support from in-country services to provide health care for team  

Leadership = didactic vs democratic 

Leadership role 

Learn from other health disciplines, practitioners, and experiences to 

increase PFC capability 

Learn from past experiences, self and others 

Learning from other countries and their practices  

Length of time PFC is needed needs to be balanced with health risks  

Limited access to health service the patient needs 

Limited clinical supervision 

Limited communication and evacuation routes 

Limited diagnosis tools 

Limited evacuation options 

Limited preparation and capability  

Limited resources available  

Limited resources to meet health needs 

Limited training  

List options of evacuation in order of priority – access, speed, cost, etc. 

Local cultural practices and influences of health  

Locals have health needs too 

Logistics is part of providing person-centred care and the health system 
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Long distance from health services and systems 

Maintain currency  

Maintained health for duration of the time in the environment  

Maintaining patient dignity and privacy  

Manage expectations of team in the environment, e.g., resources 

Managing communication outwards to stakeholders 

Managing multiple challenges 

Managing risks to health – conflict, limited evacuation options, no 

immediate access to health services  

Maritime = limited space = limited resources = exposed to weather = 

environmental risk 

MDT skill set capability 

Medical intelligence assessment  

Medications  

Meeting and maintaining physical health needs to mitigate risk of disaster  

Mental health needs 

Military background  

Minimal resources  

Minor illness and injury that can deteriorate, e.g., infection 

Minor injury was not planned for = no capability to meet health needs 

Mitigate further risks to health 

Monitor health needs 

Monitor health risks  

Multi-day travel  

Multiple risks and challenges to manage  
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Multiple roles in remote environment 

Near misses due to PPE 

Need PFC grounded theory to guide clinical decision-making  

Need to maintain currency  

Need to sustainably use resources 

Need trainer with experience of PFC 

NHS standard 

No access to health services  

No authority – patient choice  

No immediate access to health services that would be needed to meet the 

patient's health needs 

No specific PFC training  

No two PFC are the same 

Not immediate fix of health need 

Not rapid evacuation  

Nurse, doctor available  

Nursing  

Nursing care awareness 

One hour training not enough to feel prepared 

One PFC provider is limitation in capability  

Open to learning 

Optimum use of resources, based on patient's health needs  

Other disciplines of health 

Other health services will be put under strain if extra demand is made 
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Pack enough equipment for 24 hours for 4-hour deployment  

Pain management capability for long duration 

People who have died still have health needs for duration of time in the 

environment 

Personal hygiene to maintain good health  

PFC = military health system, role 1 - 4, when that system does not work  

PFC = what you can do with what you have 

PFC began from point of stabilisation  

PFC can apply to urban environments that have limited access to health 

services and resources 

PFC capability = providing continuity of care  

PFC includes health promotion  

PFC is maintaining health status 

PFC is when you adjust your healthcare due to deviation from expectation 

of care 

PFC may not be needed 

PFC not based on specific duration of time 

PFC not time dependent 

PFC provided by healthcare professional  

PFC provider needs to be able to provide interdisciplinary care 

PFC provider remains with patient  

PFC training need 

PFC unique experience that may not occur for a long time 

PFC while waiting for next step (evacuation, resupply, or recovery) 

Physical health affects mental health and vice versa 
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Physical remoteness = distance from health services  

Plan A, B, C 

Plan ahead 

Planning for the unexpected  

Potential for more than one person having health needs at the same time 

Practical training and theory  

Practice education of team members about health, risks to health, and self-

care 

Practice experience 

Practise with kit so you know how to use it 

Pre-deployment training includes training with resources that are available 

Pre-deployment training of team for likely situations  

Prevent illness and injury  

Prevent of illness and injury is safe approach 

Proactive approach to PFC CPD 

Professional qualifications 

Professionalism  

Prolonged pain management  

Promote and protect health  

Promote awareness of health needs and when to seek advice  

Promote self-care = resource management  

Promote self-sufficiency of team members 

Protect life until access to health services  

Protocol relevant to environment and resources  
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Providing healthcare for longer than expected  

Providing physical and psychological care for longer than expected, 

beyond the level of training  

Psychological care after traumatic event (which may be related to the 

activity historically) 

Rapport and trust  

Reading for CPD 

Recognise challenges  

Recognise need more training in PFC 

Recognise other transferable training  

Reflect on training to do date that may not be purposefully for PFC 

Refresher training to maintain currency 

Refugee health = humanitarian health = PFC in remote environments  

Relevant previous training can be applied 

Relevant training/experiences to activities in remote environments  

Reliant on financer of deployment  

Remember to care for team's health needs too 

Remote ≠ physical distance only 

Remote can be closer to home than one would think 

Remote clinical supervision for advice 

Remote environment = lack of logistic and communication with supervision 

Remoteness = geographical distance  

Remoteness caused delay in access to health services and resources 

Required to provide care for longer than expected  

Requires health services that were not immediately available  
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Research before deployment  

Resource management  

Resources = people 

Resources = what could be carried 

Resources available are what can be transported to the environment 

Resources available were what could be carried 

Resources needed to meet holistic health needs  

Resources spread out to where they are likely needed, balanced with 

overall stock 

Resources usually expected not available  

Resources were spread out 

Responsible for managing team safety and health needs 

Restricted airspace  

Resupply of kit not an option so sustainable use of resources  

Risk assessment  

Risk management  

Risk to health = D&V 

Risk to health = mental health 

Risk to health = musculoskeletal injury 

Risk to health = physical remoteness, not being able to go home quickly  

Risk to health = recreational drugs 

Risks to health = animal world  

Risks to health relative to demographics of team members 

Rota to ensure team health needs are met  
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Safety network  

Self – Team – Others = priority order 

Self-awareness of PFC capability and limits 

Self-care  

Self-help is a risk – unconsciously incompetent 

Self-reflection and awareness of PFC capability  

Self-sufficiency  

Shift pattern to ensure team safety and PFC capability  

Short distance can still be remote  

Simulation courses provide familiarity to PFC 

Single points of failure = logistics, communication, circumstance, 

environment  

Sleep = health need = risk mitigation  

Small healthcare team available of paramedics and 1 nurse 

Small number of medical resources 

Special forces  

Specialist engineers but not PFC providers 

Specific training in PFC increased feeling of preparedness  

Specific training relevant to activities and environment 

Strategy in place 

Sufficient stock of essential equipment, e.g., medications, for the duration 

of time in the remote environment  

Sustainable kit management based on capability to meet likely health 

needs 

Teaching and training and clinical practice are complementary in 

maintaining and enhancing PFC capability  
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Team awareness 

Team based clinical decision-making 

Team dynamics awareness 

Team involvement enabled other actions/planning 

Team management and communication 

Team management can be a challenge 

Team members may have relevant skills  

Team members need understanding of roles 

Team requirement to be able to provide PFC to meet patient health needs 

Team roles depend on the environment and activities  

Team working  

Team working and people management skills 

Teamwork 

Technology extended PFC capability  

Technology limitation 

Technology to mitigate risk and manage crises 

Thinking ahead to how health needs change  

Time = influence of health  

Time can = remote = PFC 

Too many resources  

Train for specific environments and activities 

Train team members in basic skills that may be needed for PFC 

Trained in training  

Training = preparation  
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Training and team training  

Training days to mitigate risks to health  

Training experiences 

Training for environment  

Training, equipment, knowledge, experience, planning = risk to health 

mitigation  

Transferable qualifications and training 

Transferable skills to environment/activity 

Transport limited 

Transport risk to health 

Transportable equipment 

Transporting patient to health service 

Trauma likely health need 

Understand limitations  

Unexpected environmental risk to health  

Unexpected lack of resources 

Unexpected longer duration of care 

Updated resources 

Use all resources / create resources intuitively and sustainably = repurpose 

kit 

Use initiative and intuition to repurpose resources to meet health needs 

Use resources available 

Use resources knowing you will not be able to use one-time resources 

again 

Vehicle expedition in remote environment 
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Vehicle risks 

Vulnerability to natural hazards are risks to health 

Weather risk 

Western medicine 

Wider reading outside health discipline 

Within 1 hour 
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Appendix 10 Symposium break-out rooms semi-structured questions 

1. Space medicine/health (orbit, lunar, and interplanetary missions) 

a. What is space medicine and space health? 

b. What are the risks to health to astronauts exploring other 

planetary bodies?  

c. What are the legal considerations for medical research and 

practice in space?  

d. What can be contributed to the practice of prolonged, holistic 

healthcare during exploratory space missions of other planetary 

bodies by an interdisciplinary healthcare practitioner from the 

perspectives of space medicine? 

e. Based on answers to the previous question, what can be 

contributed to the practice of prolonged, holistic healthcare in 

remote environments on Earth by an interdisciplinary healthcare 

practitioner from the perspectives of space medicine? 

f. What is a realistic healthcare scenario during the exploration of 

another planetary body related to space medicine?  

2. Global health and public health  

a. What is global health and public health? How are they similar 

and how do they differ? 

b. What lessons learnt from the COVID19 pandemic can be applied 

to space health during deep space exploratory missions? 

c. What can be contributed to the practice of prolonged, holistic 

healthcare during exploratory space missions of other planetary 

bodies by an interdisciplinary healthcare practitioner from the 

perspectives of global health and public health? 
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d. Based on answers to the previous question, what can be 

contributed to the practice of prolonged, holistic healthcare in 

remote environments on Earth by an interdisciplinary healthcare 

practitioner from the perspectives of global health and public 

health? 

e. What is a realistic healthcare scenario during the exploration of 

another planetary body related to global health and public 

health? 

3. Planetary healthcare systems (medicine, nursing, and allied health 

f. What are medicine, nursing and allied health disciplines? How 

are they similar and how do they differ?  

g. (Compare the difference between military and civilian healthcare 

systems.) 

h. How can peer-learning amongst the multidisciplinary team be 

facilitated? 

i. What can be contributed to the practice of prolonged, holistic 

healthcare during exploratory space missions of other planetary 

bodies by an interdisciplinary healthcare practitioner from the 

perspectives of medicine, nursing, and allied health? 

j. Based on answers to the previous question, what can be 

contributed to the practice of prolonged, holistic healthcare in 

remote environments on Earth by an interdisciplinary healthcare 

practitioner from the perspectives of medicine, nursing, and 

allied health? 

k. What is a realistic healthcare scenario during the exploration of 

another planetary body related to medicine, nursing, and allied 

health?  

4. Anthropology (biosocial, medical and data science / digital health) 
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l. (What is anthropology? What are biosocial, medical and data 

science/digital health anthropology? How are they similar and 

how do they differ?) 

m. What are the unique biosocial conditions of long-term space 

mission that inform human illness and well-being? 

n. How do we account for environment, ecology, infrastructure, 

resources, and human biology in creating models of health in 

remote environments and outer space? 

o. In terms of health, care, and the human body, how do we 

calculate “space-normal” in models of healthcare? 

p. What can be contributed to the practice of prolonged, holistic 

healthcare during exploratory space missions of other planetary 

bodies by an interdisciplinary healthcare practitioner from the 

perspectives of anthropology? 

q. Based on answers to the previous question, what can be 

contributed to the practice of prolonged, holistic healthcare in 

remote environments on Earth by an interdisciplinary healthcare 

practitioner from the perspectives of anthropology? 

r. (What is a realistic healthcare scenario during the exploration of 

another planetary body related to anthropology?) 

5. Disaster sciences (gender, climate change, business continuity) 

s. What is disaster science? What are the disaster sciences?  

t. What constitutes a disaster within the context of healthcare 

during the exploration of another planetary body? 

u. What are the risks to health in space? How could the risks to 

health in space be mitigated to reduce the risk of disaster?  
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v. What can be contributed to the practice of prolonged, holistic 

healthcare during exploratory space missions of other planetary 

bodies by an interdisciplinary healthcare practitioner from the 

perspectives of disaster science? 

w. Based on answers to the previous question, what can be 

contributed to the practice of prolonged, holistic healthcare in 

remote environments on Earth by an interdisciplinary healthcare 

practitioner from the perspectives of disaster science? 

x. What is a realistic healthcare scenario during the exploration of 

another planetary body related to Disaster Sciences? 
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Appendix 11 Symposium findings 

Breakout room 

specialty 

Participant’s thoughts on realistic healthcare 

scenarios related to the breakout room specialty 

Anthropology Perhaps a crew member is feeling 'off'. Nothing is 

wrong physiologically, but the mission is around the 

halfway point, and they are lethargic, uncommunicative, 

and snapping at their crew. How does this small group 

of people manage this situation to ensure mission 

success? What can we do to equip them for this 

situation before they leave? 

Anthropology Psychosocial considerations for a new lunar colony 

Anthropology The conditions of space make it so that individual are 

unable to experience physical intimacy (close contact 

like hugs) which affects mental health.  

Anthropology I think is the differentiation feeling of the crew when 

they return to earth, this can include their mannerisms, 

conduct, how they approach situations, and if they are 

emotional close or selective. Also, it can be focus on 

how they re-integrated to society, because up there, 

they have a very limited group of people, so when they 

return to earth and they go back to their cities or towns 

with hundreds or thousands of people, the question is: 

how will that affect them.  
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Anthropology Implement different levels of preventative measures or 

health-promoting measures to determine at what level 

the crew members feel as though they are thriving and 

when that changes to surviving. For example, this can 

include changes to dietary choices, entertainment, 

contact with loved ones, views of the outside, 

privacy/alone time, etc... It will allow for the 

determination of the minimum amount required to 

maximize space health while preventing detriments to 

health. It also allows for limiting resources to only what 

is required. 

Anthropology The crew are given a small container which they could 

fill with personal items. Having never experienced the 

extreme isolation of deep space exploration, some crew 

members opt for mementos of family and friends, which 

only causes them distress when they look at them 

because they know that communicating with family and 

friends is very limited. Some crew members instead 

choose to fill their container with sensory items like food 

condiments and fragrant dried flowers which the other 

crew members covet. Conflicts arise when these 

coveted items get stolen. The impacts of sensory 

deprivation result in mental breakdowns which 

compromise the success of the mission. 

Disaster 

sciences 

Space infrastructure 

Disaster 

sciences 

How to leave ~0 footprint behind during the analog 

mission to keep the location thriving and sustainable. 

Disaster 

sciences 

Space Eco Tourism  

Disaster 

sciences 

Preparing for an environmentally sustainable mission 

plan for private space enterprises 
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Disaster 

sciences 

The disaster that happen on Mars 

Disaster 

sciences 

Citizen science type discussion on what risk is 

acceptable - can be individual, group or the potential 

impact of their decision on the planet 

Disaster 

sciences 

Loss of life in space. Or perhaps loss of evacuation 

possibility. Stranded on Mars. Think "The Martian".  

Disaster 

sciences 

The most deadly disaster factor that it can be presented 

during a space flight/mission is the human factor, I 

believe that while commercial flight will be the driving 

for the development of space exploration and off living 

in new worlds, the people need to have a extensive 

training course that will prevent many difficult scenarios, 

and in regards to the last breakout room (anthropology) 

this course should be a little militarise, mostly for the 

prevention of human error and create an order that may 

prevent catastrophe situations. 

Disaster 

sciences 

Some sort of life-threatening 

Disaster 

sciences 

Create a simulated emergency that knocks out the 

comms (or imparts a comm delay or brief blackout) and 

have the crew figure out how to bring themselves to 

safety. They would need to establish leadership roles 

rapidly, determine what equipment/resources could be 

spared and what it would mean to reach safety (Is this 

repairing the problem? Is this evacuating and returning 

home?). 

Global health 

and public 

health  

N/A 
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Global health 

and public 

health  

Explore different methods of creating connection 

between the remote crew and the outside world.  

Determine how mental health is effected by having 

connections and not having connections.   

Global health 

and public 

health  

Developing probiotics to promote health in space 

Global health 

and public 

health  

Working out the teamwork with limited expertise and 

how they can supplement the skills for mental health 

needs for a diverse group of people 

Global health 

and public 

health  

Understanding which healthcare practitioners will be 

most suited for long duration space missions e.g. 

nurses specialising in extreme environment care 

Global health 

and public 

health  

Maybe cross infection intra-planet or anything else 

Global health 

and public 

health  

Needing access to a specialist, however the specialist 

is hard to get time with, costs a lot of money, and is too 

far away to travel to in order to meet. But also the 

situation requires urgent medical attention. 

Global health 

and public 

health  

a medical complaint that would normally warrant X-ray, 

CT or MRI on Earth - how would work up this diagnosis 

in space without these facilities?  

Global health 

and public 

health  

Probably three important ones are the impact of 

isolation and small crews on wellbeing and human 

factors issues, food and nutrition, and what happens if 

an infectious/virulent pathogen takes hold - how to deal 

with this... 
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Global health 

and public 

health  

The link on AI on global public health care 

Global health 

and public 

health  

During a mission a mission a team member feels 

depressed and sad as they miss their home.  

Global health 

and public 

health  

Considering how we would manage a disease outbreak 

in an astronaut population in a confined environment on 

a space station or other planetary body 

Global health 

and public 

health  

Analogues such as submarines and polar bases. 

Global health 

and public 

health  

Some sort of problem and telecommunications are 'lost' 

midway leading analogue astronauts to have to 

communicate and improvise solutions 

Global health 

and public 

health  

A simulated accident in which two analog astronauts 

face the same or similar injuries. The rationing of 

medication, the use of limited equipment and the sole 

health practitioner's time/attention must all be 

determined based on two individuals requiring 

similar/shared resources which are limited to begin 

with. The decision-making process and whether that is 

done by the commander, the healthcare professional, 

the patients or the group as a whole would be 

interesting to see and could inform future mission 

protocols. 

Planetary health 

systems 

What happens if the medical lead is incapacitated?  Are 

engineers, scientists, etc. able to meet the necessary 

standards to deliver proper care when required. 

Planetary health 

systems 

Anti-biotic 3D printing of drugs support 
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Planetary health 

systems 

Prolonged care with effects on entire crew requiring a 

multi-disciplinary response. Combine physical and 

mental illness that effects the person responsible for 

habitat electronics or life support for example. 

Planetary health 

systems 

Maybe the impact of terraform on Mars 

Planetary health 

systems 

Investigating countermeasures that can be taken when 

a required drug is not available 

Planetary health 

systems 

running out of medications (3D print new ones?), 

psychological issues and crisis like suicide or psychosis 

which puts the crew and equipment at risk  

Planetary health 

systems 

A surgeon with a disability that has developed (e.g., 

movement disorder/Parkinson’s) and cannot perform 

surgery so needs to talk others through it who do not 

have this skill or another discipline - but engaging the 

teamwork in a clinical process and the human factors 

issues that arise.  

Planetary health 

systems 

Provision of medical supplies on a long duration 

mission 

Planetary health 

systems 

An injury that requires a certain medication/treatment 

this is not available. Need to determine on the spot 

alternative ways to manage the injury, prevent further 

pain/trauma and ensure it cannot spread to the others 

(if infectious). This requires inventive thinking and a 

deep, holistic understanding of medicine and 

healthcare. 

Planetary health 

systems 

How about someone gets a lungful of Moon dust and 

then gets a chemical pneumonitis and this needs to be 

managed medically, but then they need rehab and 

ongoing monitoring to return to their normal respiratory 

function (or Mars dust if you prefer). 

Space medicine 

and space health 

Bone deterioration and osteoporosis, SANS and eye 

diseases such as glaucoma  
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Space medicine 

and space health 

A fracture on arrival to a gravity field.  

Space medicine 

and space health 

Psychological distress of crew member following long 

period of isolation. Trauma following exploration. 

Surgery in space. Advanced life support in space  

Space medicine 

and space health 

Lack of accessibility to poor people. 

Space medicine 

and space health 

A Senior Staff member is traumatically injured and 

knows there are not sufficient resources to survive and 

begging for the medical practitioner to end their life 

Space medicine 

and space health 

Major incident causing certain near loss of life of crew 

member. How do we care for them? End-of-life 

palliative care? How do we take care of the surviving 

crew? 

Space medicine 

and space health 

A crew member becomes seriously injured on an EVA.  

How do you give appropriate acute care, and what is 

the longer-term plan for that crew member?  How do 

you support that injured member while also supporting 

the crew during a difficult time. 

Space medicine 

and space health 

Perhaps an astronaut has arrived at Mars after a 

prolonged period of microgravity, and falls, fracturing 

their forearm. Many considerations here. How best to 

treat, how to continue settling on the planet with one 

crew member compromised, and perhaps after such a 

long flight there are interpersonal tensions that will 

make re-allocation of labour etc. more complicated. 

Which decisions does the medical practitioner have to 

make, and which fall to other team members e.g. 

commander. 

Space medicine 

and space health 

I think the realistic scenario that related to this topic is 

something like how to perform surgery in spacecraft or 

how to make medicine from limited sources in the 

spacecraft. 
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Space medicine 

and space health 

Major trauma; psychological breakdown needing 

individual support/isolation/restraint? Provision of end-

of-life care; decision making in helping a colleague in 

life-threatening situation whilst staying safe/integrity of 

the mission/crew 

Space medicine 

and space health 

How Space Tourism impacts human side effect or 

global health in the long run? 

Space medicine 

and space health 

It may be difficult within the constraints of an analogue 

mission, but perhaps a scenario where whatever the 

problem is can't be fixed with the current available tools 

e.g. catastrophic haemorrhage or sepsis. It could lead 

to a conversation about the limits of care and help 

identify key psychological support needed to teams 

Space medicine 

and space health 

Treatment of an acute fracture (closed/open) on the ISS 

Space medicine 

and space health 

When a reasonably and practicability of the medical 

emergencies are thought out and catered for  

Space medicine 

and space health 

VR/AR training for space surgery 

Space medicine 

and space health 

In my perspective, medicine can relate to space 

medicine is several aspects. For instance, with different 

conditions in the space, medicine specialized for 

astronauts can save lives of many people.  

Space medicine 

and space health 

Radiation toxicity - prevention and treatment 

Space medicine 

and space health 

Astronauts require special medical healthcare services 

as well. 

Space medicine 

and space health 

Improve the medical devices for the humanity that lives 

in the earth and in space 
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Space medicine 

and space health 

Trauma during EVA activities from collisions with heavy 

objects, crush injuries, penetrating injuries, etc. 

Otherwise I would look at the NASA Space Medicine 

Exploration Medical Condition List for a priority list of 

possible healthcare issues. 

Space medicine 

and space health 

Treatment in cases of eruption of epidemics and 

diseases on spaceships 

Space medicine 

and space health 

In the event of a mortality in space what is the correct 

decision between abandoning the body, bring the body 

back to Earth but risk the health of the crew members, 

or design a safe and special crematorium? 

Space medicine 

and space health 

On a long-term space mission, an astronaut suffers with 

kidney stones and requires treatment in space. 

Space medicine 

and space health 

Unforeseen allergic reaction in space.  There's a 

general increase in children having allergies, but there 

are also allergies that are picked up as environment or 

lifestyle changes. 

Space medicine 

and space health 

For example, someone on the crew (either in space or 

analog) experiences mild symptoms of depression 

feeling lonely and having no motivation to get up. You 

would not want to make them take anti-depression 

medication immediately but rather cure this with 

creating a better environment: a morning routine, 

contact with their relatives/friends, deep conversation, a 

relaxing virtual reality environment and coaching by a 

peer and/or AI.  

Space medicine 

and space health 

Remote medical care provision  

Natural disasters, pandemics Preventive medicine  

Prevention of muscular atrophy and osteoporosis in an 

aging society   

Paediatric education for the space era          

Building physical strength   
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International cooperation in medical research with 

enhanced collaboration with other occupations such as 

space engineers 

Space medicine 

and space health 

Simulated scenario in which the life support system 

encounters a failure impacting the health and safety of 

the crew. This will require a collaboration to repair the 

issues, monitor any detriments to health (potentially 

toxicities in the air, contaminated water systems, etc...) 

as well as lead to the development of anxiety 

surrounding the life support system for the duration of 

the mission. Physical and psychological health will need 

to be considered and the entire crew will be impacted 

by the same hazard including the chosen healthcare 

professional. 
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