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Integration of Multiple Methods in Identifying 

Patient Safety Risks 

  

Abstract  

There is a growing awareness that risk identification plays an important role in the 

investigation of actual and potential harm to patients. Although current risk 

identification methods in healthcare have strengths and limitations, it is an open 

question whether they have been implemented optimally and how well they have been 

integrated to provide a complete picture of risk within complex healthcare systems. To 

shed light on this, this paper reviews the characteristics of reactive and proactive risk 

identification methods along with their implication on risk identification practices. 

Various learning points from other safety-critical industries are identified and 

integration of multiple methods are discussed to provide a more comprehensive view 

within the scope of risk management. As a particular example, this paper reviews a 

prognostic method, developed by the Future Aviation Safety Team (FAST), to enhance 

existing risk identification in the aviation industry by identifying risks that arise due to 

future changes. The FAST method also demonstrates integration of risk identification 

methods proposing four complementary approaches for use in the aviation industry. 

Similarly, our study provides a conceptual framework that can be used in healthcare to 

integrate multiple methods to accelerate patient safety improvement through 

comprehensive system coverage. While this paper suggests that such integration may 

provide better framework for identifying patient safety risks, the low-level maturity of 

safety management and safety culture should be considered prior to the integration. 

Future research is also required to provide evidence on effectiveness of integration and 

relevant costs involved with such integration in healthcare. 	  

Keywords: risk identification; systems approach; resilient healthcare, prospective 
hazard analysis; patient safety; socio-technical systems  
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1. Introduction 

1.1 Background 

The high rate of medical errors is recognized as a serious problem in healthcare and a 

threat to patient safety and quality of care around the world. (James, 2013; Makary 

and Daniel, 2016) . The developing movement towards high reliability in healthcare 

adapts concepts and practices from other safety critical industries such as aviation and 

nuclear industry (Chassin and Loeb, 2013; Sujan et al., 2018). One key approach to 

safety across all industries is the investigation of the causal linkage between errors 

and the risks that underlie those errors. This has brought renewed attention to the 

identification and mitigation of risks within the scope of risk management as a means 

for healthcare organizations to reduce errors (Battles and Lilford, 2003; Card et al., 

2014).   

Risk identification is the core of effective risk management and is necessary to 

provide a comprehensive view on risks that can occur (Ericson, 2005). The quality of 

risk assessment depends primarily on thorough risk identification, since mitigation 

actions cannot be implemented for unidentified risks (Hardy, 2010). Despite this 

importance, earlier studies show limitations in current risk identification practices 

(Potts et al., 2014; Simsekler et al., 2015a) and recommend improvements for 

implementation of these practices in healthcare (Hudson et al., 2012).  

One recommendation of note is the integration of current risk identification methods 

into patient safety programs in complex socio-technical healthcare settings (Sujan and 

Felici, 2012). Effective action on this recommendation requires a better understanding 

of the current risk identification practices and characteristics of the methods used so 

far. This study therefore reviews the current risk identification practice in healthcare. 

Further it compares healthcare with other safety critical industries with respect to risk 

identification to learn from their experiences and adopt useful approaches into 

healthcare settings. In particular, this paper presents lessons from a study (Smith et 

al., 2008) that evaluated the use of prognostic risk identification method and 

amalgamation of various tools and methods to provide a comprehensive list of risks 

within the scope of risk management. 
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1.2 Characteristics of Risk Identification Methods 

There are several definitions and categorisations for basic patient safety and risk-

related terms used in the healthcare practice and research community. There are also 

ongoing discussions, even confusion, regarding the meaning of such fundamental 

terms, such as hazard and risk (Habli et al., 2018; Vincent, 2010; Waterson, 2009). 

While the International Organization for Standardization (ISO) risk management 

vocabulary guidance (ISO Guide 73, 2009) defines hazard as source of potential 

harm, risk is defined as the effect of uncertainty on objectives. Similarly, the NHS 

report (NPSA, 2006) defined hazard as anything that might have the potential to 

harm, while risk is the consequence of such hazards to patients. Although the 

definitions above shows the main difference, they are used interchangeably in 

everyday vocabulary (HSE, 2001).  

Similar to the definitions of basic terms, ‘hazard identification’ and ‘risk 

identification’ are also often used interchangeably in the literature. While hazard 

identification may refer to the identification of the hazard as source of harm (Clarkson 

et al., 2010; NHS Digital. SCCI0129, 2016), risk identification identifies the hazard as 

well as cause and effect of the hazard (ISO 31000, 2008; Simsekler et al., 2018a). For 

instance, risk identification process in the ISO risk management vocabulary guidance 

(ISO Guide 73, 2009),  involves the definition of risk sources, events, their causes, 

and their potential consequences. As its name suggests, risk identification aims to 

identify a comprehensive list of risks to be assessed and evaluated regarding their 

likelihood and severity in risk assessment within the scope of risk management.  

There are several methods used for risk identification in both healthcare and other 

safety-critical industries. While more than 100 methods are available for identifying 

risks (Gould et al., 2005; Redmill et al., 1999), to date few have been implemented in 

the patient safety context. Clearly no single method will be suitable for all healthcare 

settings, and a combination of methods may offer the most effective contribution to 

risk identification. To this end, we first categorise risk identification methods to 

provide a useful taxonomy and framework for study: 

1. Identifying risks ‘after the event’ i.e. reactive or retrospective methods 
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2. Predicting risks ‘before the event’ i.e. proactive or prospective methods 

Recent studies have highlighted current weaknesses in healthcare systems to identify 

patient safety risks, such as the typically reactive culture with regard to medical error 

(Braithwaite et al., 2015; Sujan et al., 2017a). This suggests the potential to learn from 

other industries and scientific disciplines, such as aviation and human factors 

engineering, which are at the forefront in the development of proactive risk 

assessment methods (Gurses et al., 2012; Hudson et al., 2012). However, until now 

few such proactive approaches have been implemented (Simsekler et al., 2015b; 

Sujan et al., 2018), and difficulties due to different organisational, cultural and 

regulatory contexts were identified in transition from others to healthcare. For 

instance, Sujan and his colleagues (Sujan et al., 2016a) reviewed the safety cases for 

their potential use in healthcare to establish proactive safety management practices 

and safety performance. However, due to the lower level of maturity of safety 

management systems in healthcare compared to other traditional safety-critical 

industries introduced challenges to adopt such tools.  

Some have suggested that the healthcare sector should be prudent when selecting and 

adapting risk identification methods from other industries (Vincent et al., 2012). 

Organizational aspects associated with effective use of proactive risk identification 

tools, such as the need for expertise, inputs, and outputs, are highlighted as potential 

barriers (Ward et al., 2010). Lyons (2009) emphasised lack of practical experience 

regarding use and selection of proactive risk identification tools in healthcare, and 

suggested careful guidance when selecting proactive methods due to the diversity and 

complexity of available tools. Partly in response to these needs and concerns, 

Clarkson and colleagues (Clarkson et al., 2010) developed the first comprehensive 

Prospective Hazard Analysis (PHA) healthcare toolkit. Based on a systems approach, 

the PHA toolkit provides a framework for risk assessment to reduce medical errors, 

including risk identification, analysis, and evaluation. 

An important recommendation of the PHA report is the integration of reactive and 

proactive methods (Ward et al., 2010). Others have studied linking risk identification 

with incident reports (Kessels-Habraken et al., 2009). Incident investigation and 

safety walkabouts are the risk identification techniques most commonly used in 

healthcare settings (Simsekler et al., 2015b, 2015a; Ward et al., 2010). To date there 
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is little research on the integration of such methods in healthcare (Kessels-Habraken 

et al., 2010, 2009). More frequent use of current methods, together with support and 

integration of more proactive methods, would likely improve patient safety. Our study 

aims to understand current practices of reactive methods used in healthcare and to 

explore integration of proactive methods from other safety-critical industries. 

1.2.1 Reactive methods: identifying risks after an event 

The common idea to all reactive methods is the identification of risks by learning 

from past experience and failures, which is a key component to focus in traditional 

safety management (Sujan et al., 2015, 2017b).  

Reactive methods share an underlying philosophy that recurrence of errors can be 

prevented after an incident occurs. The use of such methods might therefore be most 

acceptable where errors are minor or easily preventable. However, relying solely on 

these methods is not advisable in settings where errors may result in serious injury, 

death, or otherwise catastrophic consequences. 

Patient safety risk identification has traditionally been reactive in nature within the 

scope of risk management (Card et al., 2012). While various risk identification 

methods are available to support patient safety (Shojania, 2012), recent studies 

showed the most commonly used one is incident reporting and investigation (Hibbert 

et al., 2018; Kessels-Habraken et al., 2009; Simsekler et al., 2015b) . Within this 

category, patient safety organizations often conduct Root Cause Analysis (RCA) as a 

primary means of incident investigation (Braithwaite et al., 2006; Iedema et al., 2006; 

Leistikow et al., 2017; Nicolini et al., 2011a). Compared with the recent emphasis on 

event reporting (Sujan et al., 2016b), relatively less attention is paid to the thorough 

and diligent investigation of safety incidents (Vincent, 2004). It should also be noted 

that in a medical incident investigation that goes into much more in depth than a 

typical root cause analysis (RCA), the main goal is not necessarily to prevent a similar 

error or series of errors to occur. The probability that some of these errors will align to 

create a safety event (following Reason’s Swiss Cheese model (Reason, 1990) is 

extremely low for serious events. The underlying objective of incident investigation 

should be to improve system safety and to transform organizations into highly reliable 

environments for care. 
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Although incident reporting can be a suitable tool to support risk identification efforts, 

healthcare organizations have faced challenges with successful implementation (see 

Table 1). While underreporting is the major limitation, voluntary reporting systems 

suffer from other limitations including incomplete or inaccurate data; hindsight bias; 

unreliable classifications; and time delay between an event, its report, the 

investigation, and the eventual response (Braithwaite et al., 2010, 2008; Spurgeon et 

al., 2017; Sujan, 2015, 2012; Sujan et al., 2017b; Westbrook et al., 2015). Limited 

identification of low-level harm, near misses, and potential errors further reduce the 

value of event reporting systems (Barach and Small, 2000a; Kessels-Habraken et al., 

2010). Lack of training and resources for the investigative team is another challenge. 

Organizations and healthcare staff frequently find difficulty converting knowledge 

about root causes into appropriate risk treatment plans (Card et al., 2012; Nicolini et 

al., 2011b). 

Even though we have mainly introduced incident reporting and investigation as 

particular risk identification methods due to their theoretical basis and particular 

merit, there are also other methods that can feed risk identification process 

(Woloshynowych et al., 2005). For instance, while comparing healthcare with other-

safety critical industries, we should note the effort of healthcare in putting patients at 

the heart of any improvement. Flott and colleagues (2017) recently studied the 

potential use of patient-reported feedback to fully integrate their views into their care 

pathways. Similar to this, Armitage et al. (2018) compared different incident 

reporting tools and identified that incidents reported by patients are not likely to be 

identified through other methods. Further, Khan et al. (2016) showed that most errors 

identified by parents of patients were not in the medical record. Such studies 

suggested that there is much to be learned from patients, caregivers, and parents about 

the failures in healthcare systems (Harrison et al., 2015; Lawton et al., 2017; Weingart 

et al., 2017). Therefore, committee meeting minutes, claims data, survey reports, patient 

complaints, and standardised patient satisfaction surveys may also be used to feed the risk 

identification process. 

We conclude that incident investigation is indeed useful once an incident has 

occurred. However, its reactive nature is problematic in terms of risk identification 

strategies (Hoyle, 2005). Reporting and investigation is more effective if the 
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organizational culture supports reporting ‘potential’ errors, which would in fact make 

those risk prevention strategies proactive. Incident investigations can provide learning 

opportunities (Barach and Small, 2000b; Kim et al., 2007; Rollenhagen et al., 2010; 

Sammer et al., 2010) but do little to inform on causes and prevention of future errors. 

Investigative methods may not address the full range of potential risks, and event 

reporting may therefore identify an incomplete list of risks for a given healthcare 

system (NOPSA, 2011). For these reasons, other safety-critical industries treat 

reporting methods as supplementary to proactive risk identification systems by 

providing valuable information on root causes and contributing factors (Hardy, 2010; 

NOPSA, 2011). 

1.2.2 Proactive methods: predicting risks before an event 

Prospective Hazard Analysis (PHA) methods include standard practices such as 

Failure Modes and Effects Analysis (FMEA) (van Tilburg et al., 2006), Hazard and 

Operability (HAZOP) (Lyons et al., 2004), and Structured-What-If Technique 

(SWIFT) (Card et al., 2012). These tools, afford proactive analysis of risks rather than 

learning from past errors (Kessels-Habraken et al., 2009; Simsekler and Jayaraman, 

2018). There are also additional tools available beyond PHA methods, such as the 

safety walkabout (Lim et al., 2014) used to identify potential risks before harm occurs 

in systems. 

Compared to healthcare, safety-critical industries have more experience with the use 

of PHA methods (Sujan et al., 2018). Moreover, proactive risk surveillance is already 

embedded in the culture of other safety-critical industries, while awareness of the 

benefits of using these methods has only recently increased in healthcare. For 

instance, the Joint Commission for Accreditation of Healthcare Organizations 

(JCAHO) requires accredited organisations to use proactive methods as part of their 

organisational patient safety policies (Battles and Kanki, 2004; Kessels-Habraken et 

al., 2009; NPSA, 2006). 

Compared to reactive methods, proactive methods do not rely only on past events. 

Further, they offer significant theoretical benefits over reactive methods. While 

reactive investigations mainly depend on the incidents reported, PHA methods 

suggest various tools and techniques to meet specific needs of most analyses 



 8 

(Kessels-Habraken et al., 2010; Smith et al., 2010). Further, they are mostly based on 

systems approaches that can help identify the real causes of patient safety problems 

(Shojania and Dixon-Woods, 2013). 

When comparing the guidance afforded by the use of proactive methods in healthcare 

and other safety-critical industries, the structure of the overall risk identification 

process is well defined and more comprehensive in safety-critical industries 

(ESSI/ECAST, 2009; Eurocontrol, 2004; Harvard Energy, 2009; NOPSA, 2011) 

compared to healthcare. While incident investigation is the primary risk identification 

method in healthcare, it is used only as a supplement to the formal proactive methods 

employed in other safety-critical industries (Harvard Energy, 2009). Incident 

investigation plays an important role in identifying the causes of failures in other 

safety-critical industries, but the risk identification process has made further 

advances.  

Although various PHA methods are used for risk assessment in various industries, not 

all of them encompass every element of the generic risk management process. 

Because each method has different inherent attributes, its utility necessarily differs 

from that of other such methods. Other safety-critical industries select and use 

applicable methods according to their industrial characterisation. Gould et al. (2005) 

conducted a comprehensive literature review for the Health and Safety Laboratory 

(An Agency of the Health and Safety Executive, HSE) to examine the applicability of 

proactive risk identification methods in safety-critical industries. Many of these 

methods are structured brainstorming techniques that engage stakeholders to minimise 

risks and promote evidence-based safety. The European Commercial Aviation Safety 

Team identified more than 40 tools and methods for identifying risks (ESSI/ECAST, 

2009). Most such proactive tools are relatively unknown and underutilized in 

healthcare settings. Further, most PHA methods have not been validated to categorise 

in which particular healthcare system they would be more useful (Potts et al., 2014).  

As briefly introduced earlier, Clarkson and his colleagues developed the PHA Toolkit 

to support the integration of PHA methods into healthcare (Clarkson et al., 2010). 

This toolkit identified a number of PHA methods that would be useful in healthcare 

and determined the extent to which each of these methods is currently used. The 

research underlying the toolkit gathered and organized otherwise disparate knowledge 
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and experience of healthcare workers in applying prospective methods to healthcare 

delivery. It showed that PHA methods have in fact been little used in healthcare, and 

the experience of their use in that setting is very rarely described in the literature 

when compared to other safety-critical industries. The only exception is that of 

FMEA, where the time-intensive nature of the method was often described as a 

significant constraint (Simsekler et al., 2019; Ward et al., 2010). Slow adoption of 

PHA methods has been reported previously (Lyons, 2009; Potts et al., 2014; 

Simsekler, 2019). It can therefore be suggested that it is essential to choose the most 

appropriate method for a given system, within available resources. 

2. Integrating Multiple Risk Identification Methods 

The review above highlights the distinct nature of reactive versus proactive risk 

identification methods. We further compare characteristics of these two approaches in 

Table 1. These approaches are complementary, and when combined will generate a 

more comprehensive list of risks than either approach will produce on its own. This 

would support healthcare organizations’ transition from Safety-I to Safety-II, where 

safety management cannot only be reactive but also proactive (Hollnagel, 2014). 

Moreover, such integration would potentially provide a platform to merge current 

safety approaches, which aims to reduce things that go wrong, with resilient health 

care, which aims to increase and improve the number of things that go right 

(Braithwaite et al., 2015; Hollnagel, 2014; Sujan et al., 2017b) . A review of safety-

critical industries also showed a combination of different methods and approaches 

(ESSI/ECAST, 2009; NOPSA, 2011) in risk identification.  

--- INSERT TABLE-1 ABOUT HERE --- 

The use of complementary approaches is also promoted by NASA (Battles et al., 

2006). Although Probabilistic Risk Assessment (PRA) is an accepted safety research 

tool to study risk in technical systems, its use is limited in predominately socio-

technical systems where human limitations and failure represent substantial risks. 

There is an increasing awareness in healthcare that triangulation of data from multiple 

sources and methods is needed for comprehensive risk assessment (Olsen et al., 2007; 

Sari et al., 2007; Simsekler et al., 2018a). 
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Compared to reactive risk methods, PHA methods are generally more open and exten-

sive (Karnon et al., 2006). In theory PHA methods can foresee all potential failures, 

thus making reactive risk analysis redundant (Kessels-Habraken et al., 2009). Further, 

empirical evidence suggests proactive approaches identify different sets of risks 

versus those identified by reactive approaches (Simsekler et al., 2015a).  

Although the power of proactive methods is clear, there are important reasons to 

continue performing retrospective investigation of safety events in healthcare 

(Vincent, 2006) and there is no sharp division between reactive and proactive 

methods. Incident reports are used to identify existing limitations and potential 

problems, while proactive methods identify and assess risks by leveraging the 

knowledge and experience of frontline workers. This implies that reactive data are 

used to develop proactive failure scenarios. 

Following Vincent et al. (2006), we assume that future risk identification strategies 

will combine reactive and proactive methods by analysing incident reports to generate 

hypotheses and establish enthusiasm for more structured proactive methods. This may 

overcome possible biases in both types of methods. Earlier studies have suggested 

using reactive and proactive methods in combination to yield a more complete picture 

of risks. These data and findings would support healthcare leaders to prioritize patient 

safety and quality resources appropriately (Battles and Lilford, 2003; Hollnagel, 

2008; Kessels-Habraken et al., 2009; Senders, 2004; Simsekler et al., 2018b). 

Moreover, such integrative methods can bring about improvements in the safety 

research context by improving the methods themselves (Kessels-Habraken et al., 

2009).  

Box 1: 

A proactive hazard identification approach can complement traditional risk 

methods to identify a comprehensive list of aviation risks.  

The Prognostic Hazard Identification method, developed by the Future 

Aviation Safety Team (FAST), focuses on identifying imagined and 

unimagined hazards that arise due to concrete, foreseeable future changes in 
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the aviation industry (ESSI/ECAST, 2009; Smith et al., 2008). This method 

has been applied in aviation but not yet in healthcare.  

In terms of learning from other safety-critical industries, the FAST method (Smith et 

al., 2008) identified a number of characteristics of risk identification that can be 

adapted to healthcare settings. 

FAST aims to enhance existing risk identification by predicting future changes 

internal and external to the aviation industry (Smith et al., 2008). Members of a FAST 

team are expected to identify change phenomena known as Areas of Change (AOCs) 

in 11 socio-technical categories relevant to aviation ranging from aircraft technologies 

to organizational dynamics. Future AOCs may affect today’s safety levels and risk 

within the future system. A number of key questions are applied such as “Does this 

AoC increase the likelihood of well-understood current hazards that will exist in the 

future?” By considering the full range of future developments, systematically 

unanticipated future hazards can be revealed proactively (Smith et al., 2008). 

Smith et al. (2008) demonstrated a combination of risk identification methods in 

FAST categorization, proposing four complementary risk identification approaches 

for use in the aviation industry: 

i.   Functional methods such as FMEA; 

ii.   Methods such as HAZOP to reveal ‘functionally unimaginable hazards’; 

iii.   Brainstorming techniques employing “what if” questions; and 

iv.   Cross-domain, prognostic techniques such as FAST that utilize known future 

vectors to increase the range and quality of imagined and unimagined hazards. 

In this classification, readily imagined hazards are identified by functional methods 

such as FMEA within the first phase of risk identification. Although FMEA is 

systematic from a functional failure point of view, there are ‘functionally unimagined 

hazards’, or more briefly ‘unimagined hazards’, which may not be discovered via 

FMEA. Such hazards can be identified using a second set of tools such as HAZOP 

(Eurocontrol, 2004; Smith et al., 2008). The advantage of using HAZOP is that 

unimagined hazards are revealed using guidewords e.g. more, less, before, after, etc. 
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Pure brainstorming is a third important risk identification approach that should not be 

overlooked. Using FAST methods as a fourth approach reveals a rich set of additional 

hazards. While such a multi-stage prognostic approach has been applied in aviation to 

identify AoCs, neither equivalent tools, nor methods, nor the same level of rigor has 

been used in the patient safety context to create an inventory of foreseeable future 

changes. 

There are inevitable overlaps among the hazards identified by each method, and a 

combination of methods can potentially enhance the risk identification process by 

increasing the quantity and quality of hazards identified. In addition to 

methodological triangulation, the adoption within healthcare of FAST or a similar 

approach can also improve patient safety by considering organizational, contextual, 

and environmental factors. Frameworks similar to FAST, with new categories specific 

to healthcare, can be tailored to the patient safety purview. 

The current methods used in healthcare, and their potential triangulation, suggest 

further questions regarding risk identification methodology. What results would be 

obtained with the current methods, such as incident investigations or safety 

walkabouts? Can any attempt to triangulate different methods achieve an accurate 

understanding of system-wide healthcare risks? Early studies offer evidence that none 

of the current methods should be used in isolation, but instead should be integrated 

with other tools and methods for a more robust review of the risk environment (Potts 

et al., 2014; Simsekler et al., 2015a). Results of this review can be represented 

visually with the help of the learning points from the FAST approach (Smith et al., 

2008).   

There are classifications similar to FAST that are especially suited to the patient 

safety context. Frameworks such as SEIPS (Systems Engineering Initiative for Patient 

Safety) illustrate health system components, error-producing conditions, and potential 

sources of risks (Carayon et al., 2006; NPSA, 2009; Rogers, 2002; Runciman et al., 

2006; Simsekler et al., 2015a; Thomas Diller et al., 2014; Vincent et al., 1998). While 

most components in such frameworks are broadly similar to those in other safety-

critical industries, the following categorization is particularly useful in the context of 

risk identification for healthcare (Simsekler et al., 2015a): (i) patient-sourced risks; 
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(ii) staff-sourced risks; (iii) task-related risks; (iv) environmental risks; (v) 

equipment-related risks; (vi) communication risks; and (vii) organizational risks.  

Figure 1 illustrates the conceptual model of learning from the FAST approach to 

healthcare using the categorization above. In this schematic, a particular healthcare 

organization has adopted 5 risk identification methods, each of which reveals an 

important component of the larger risk environment. This is a conceptual schematic 

and qualitative depiction and thus the sizes and distributions of the ovals are not 

drawn to scale, nor do we quantify, or correlate risks identified using the different 

methods. Instead the figure illustrates that different reactive and proactive methods 

can provide different information about risk. The inevitable overlap across methods 

offers further opportunities for cross-validation.  

--- INSERT FIGURE-1 ABOUT HERE --- 

The figure also suggests that no single method is likely to identify all possible risks; 

even applying multiple methods may not guarantee identification of all risks across 

the components of a given system. Therefore, using complementary methods jointly is 

a more successful risk identification strategy, and no single method should be used as 

a stand-alone tool to provide a comprehensive list of risks. After combination and 

integration, reactive and proactive risk identification methods should be guided by a 

conceptual model that incorporates all system components (Simsekler et al., 2015a). 

In this way risks can be identified comprehensively and without too narrow a focus on 

one component at the expense of others. 

While there are many expected benefits from using multiple methods in risk 

identification, there are also some potential challenges that must be addressed. One 

concern when using a combined approach is the effort and resources needed to imple-

ment each method. Since the healthcare field must work within significant time and 

financial constraints, it is important to consider the trade-off of cost versus utility of 

the integration of multiple methods. The evidence base for integration of reactive and 

proactive methods in healthcare is not well established yet. In fact, there is no study 

from other traditional safety-critical industries showing the implication of integration 

empirically. Only exception is the risk identification guidance, policy and procedure 

documents that recommend the idea of integration (ESSI/ECAST, 2009; NOPSA, 
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2011). Available studies are only a few from healthcare suggesting that applying a 

proactive method promotes incident reporting (Kessels-Habraken et al., 2010). Since 

there are only few studies available (Kessels-Habraken et al., 2010, 2009), the use of 

multiple inputs in the risk identification process is not well understood yet. Another 

potential challenge is a lack of risk information exchange across and between 

different methods and failure to integrate risk information collected from disparate 

methods. Although risk register systems are expected to aid the amalgamation of risk 

information, results from early studies have shown limited ability of healthcare 

organisations to integrate risk information into a single system akin to a ‘risk library’ 

(Simsekler et al., 2015a). In aviation, a useful model of such a library has been 

developed by the International Civil Aviation Organization (ICAO, 2013). Figure 2 

shows the adaptation of the ICAO library to integrate clearly a range of healthcare 

risk identification methods. Risks identified by any of the methods would be captured 

and categorized appropriately in the risk library. In this figure, documentation refers 

to putting all risks, identified by various tools and methods, in the same library and 

categorized depending on their impact (high, moderate, and low) so healthcare 

organizations can start controlling risks in a structured way regarding their mitigation 

and treatment plan. Though such a library can be adopted to archive and communicate 

information about risks to stakeholders in healthcare, practical challenges remain 

around oversight, implementation, access, and usage.  

--- INSERT FIGURE-2 ABOUT HERE --- 

Simply identifying risks, without deep analysis, may have a negative impact on safety 

culture, leading to bad decisions and ultimately future risks. A well-defined transition 

between identification and assessment will help healthcare organisations to optimize 

risk mitigation strategies. Without prudence, applying new tools or integrating 

multiple methods may result in a risk bureaucracy without contributing in a 

meaningful way to safety culture. Considering all these recommendations, future 

research is required to focus on providing empirical evidence on the unique potential 

contribution of each method to the overall risk identification, and further contribution 

of the integration of methods to patient safety and risk management. Besides 

providing evidence on the effectiveness, future research should also analyse the cost-

effectiveness involved with such an integration. 
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3. Conclusion 

Our study evaluates reactive and proactive risk identification methods; examines their 

contribution when each is used as a stand-alone method; and considers the 

implications of integrating across the two domains. Despite scant evidence in the 

healthcare literature on how such integration should be implemented, experiences of 

other safety critical industries show that the integration is feasible and likely to 

provide a more comprehensive identification of risks in any chosen healthcare setting.  

Considering issues in the current risk identification practice within the scope of risk 

management process, integration may open room for improvement. Though such 

integration should bring a more complete picture of risks, its possible implication on 

the quality of risks and practicality are potential challenges that can be considered in 

future research.  

It should be noted that not only the idea of integration, but also most proactive tools 

and methods are still unknown and underused in healthcare. As suggested in earlier 

studies in particular examples, such as FMEA (Simsekler et al., 2019) and safety 

cases (Sujan et al., 2016a), healthcare stakeholders require access to guidance and 

training to be able to select and use tools and methods in an effective way. As noted 

from four complementary risk identification approaches through FAST in aviation, 

such guidance should also help healthcare stakeholders and regulatory bodies to better 

understand the contribution of various risk identification approaches and potential 

integration. While these should be supported by the regulatory bodies and providers, 

healthcare stakeholders and safety science researcher should also work in 

collaboration to provide empirical evidence of the integration of reactive and 

proactive tools in improving safety management practices, safety culture and safety 

performance.  
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Tables  

 Reactive Risk Identification Methods Proactive Risk Identification Methods 

Definition •   Identify risks after safety events occur •  Identify safety concerns and hazards 
before they occur 

When to 
use 

•   In response to safety events •  To identify potential risks before they 
occur 

Strengths •  Help learn from past experiences  
•   Identify root cause and contributory 

factors (via RCA) 
•  Provide benchmarkable dataset on past 

risks 

•  Proactive 
•  Mainly based on systems approaches  
•  Learn from many events  
•  Considering past, present and future 

prediction 
•  Help prioritize resources 
•  Help redesign processes to improve 

safety 
•  More open and extensive compared to 

reactive methods 
•  Availability of various methods to meet 

particular needs of the risk identification  
•  Open brainstorming facilitates the 

imagining of new risks  
Weaknesses •  Reactive nature 

•  Analyse only a single event 
•  Underreporting  
•   Incomplete data  
•  Hindsight bias  
•  Unreliable classifications in reported 

incidents  
•  Time delay between reporting and data 

feedback to hospitals  
•  Little evidence of measurable and 

sustainable improvements in the area 
of patient safety  

•   In reporting, only serious incidents are 
generally reported, but not near misses 
or potential errors  

•  Lack of time and expertise and 
problems translating RCA recommen-
dations into tangible service changes  

•  Difficulty in converting learning points 
from root cause analysis into 
appropriate risk treatment plans  

•  Lack of expertise in healthcare 
•  Lack of training  
•  Time-intensive  
•  Little evidence on their reliability and 

validity in healthcare practice  
•  Very slow and sporadic adoption of PHA 

methods in healthcare  
•  The variety of methods makes it difficult 

to choose the most suitable method for a 
particular system assessed  

•  Structured brainstorming in some 
methods hinder the imagining of new 
risks  

Table 1 Comparison of reactive versus proactive risk identification approaches  
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Figure 2 Risk Library in a Risk Management Process 
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Figure 1 Integration of all risk information in one picture [As depicted in Figure 1, RM1 and RM2 denote reactive 
methods, while PM1, PM2 and PM3 are proactive methods. Despite some inevitable overlap between risks identified by 
the respective methods, each method may identify a new risk and add value to the overall risk identification practice.] 


