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Abstract  
 

Background 
 

The United Kingdom's lung cancer patients have lower survival than patients in 

comparable countries. Delays in diagnosis may contribute to this. There are 

significant socio-demographic variations in the interval between cancer patients first 

presenting to their general practitioner (GP) and referral, but it is unclear why these 

exist.  

 

Aim 
 

To examine patient and GP characteristics associated with GPs' referral decisions, 

focusing on patients with symptoms indicative of lung cancer.   

 

Methods 
 

Study 1: Systematic literature review considering non-clinical patient, GP and 

practice characteristics associated with variations in GPs' referral of patients for 

investigations or to secondary care. 
 

Study 2: GP decision making study: a factorial experiment using interactive 

multimedia vignettes to examine GPs' decisions to refer patients with symptoms 

indicative of lung cancer, and a survey to examine factors influencing decision 

making. 

 

Results 
 

Study 1: 11,791 titles were screened; 47 were of sufficient quality and relevance for 

inclusion. There was strong evidence that patients over 75 were less likely to be 

investigated or referred, and of variations by patient gender. However few higher 

quality studies examined associations with patient ethnicity and GP or practice 

characteristics, or considered why socio-demographic variations occurred. 
 

Study 2: 227 GPs completed the study. GPs were less likely to investigate older 

than younger patients, and black patients than white. The survey identified several 

factors that GPs believe affect their referral decisions (such as patients' lifestyles), 

some of which may explain the observed differences in GPs' referral decisions. 
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Conclusions 
 

My thesis identified socio-demographic variations in GP decision making that are 

independent of clinical characteristics (for lung cancer and more widely) and factors 

that may underlie these. Further research addressing the extent to which these 

factors contribute to socio-demographic variations, and the development of primary 

care interventions which address these findings, could reduce delays in lung cancer 

diagnosis.  
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Glossary of abbreviations used in the thesis  

 

A&E    accident and emergency department at a hospital 

  

BMI    body mass index 

 

CA-125  blood test for a cancer protein produced by some ovarian  

   cancers 

 

CAMHS   child and adolescent mental health services 

 

CAPER studies Cancer Prediction in Exeter studies: a group of primary  

   care case-control research studies  

 

CASP   the Critical Appraisal Skills Programme: providing tools to  

   assist in the critical appraisal of research studies 

 

CBT    cognitive behavioural therapy: a talking therapy used in  

   treatment of some mental health conditions 

 

CCG   clinical commissioning group: these commission most of the 

   hospital and community healthcare services in the local area 

   that they are responsible for (they replaced primary care  

   trusts in 2013) 

 

CHD    coronary heart disease 

 

CI    confidence intervals: a range of values likely to include a  

   certain population parameter 

 

CONDUIT   Cutting Out Needless Deaths Using IT programme: a South-

   West London database programme used for research 

 

COPD    chronic obstructive pulmonary disease 
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CT   computerised tomography: a type of X-ray imaging producing 

   detailed images 

 

CXR    chest X-ray  

 

DM    diabetes mellitus 

 

DSM   Diagnostic and Statistical Manual of Mental Disorders: a  

   standard classification of mental health conditions 

 

ECG    electrocardiogram: a test recording the heart's electrical  

   activity  

 

ENT   ear, nose and throat: a hospital speciality 

 

EOI    an expression of interest from a general practitioner interested 

   in taking part in our research study 

 

F1   foundation year 1 doctor (newly qualified) 

 

GP   general practitioner: a doctor specialising in general practice 

 

GPRD    General Practice Research Database (now known as Clinical 

   Practice Research Datalink, CPRD) 

 

HADS    Hospital Anxiety and Depression Scale: used to determine the 

   levels of depression and anxiety a patient is experiencing 

 

HbA1c   glycosylated haemoglobin: a blood test used to assess the  

   average blood glucose concentration over several weeks 

 

HDL   high-density lipoprotein cholesterol: a blood test forming part 

   of the cholesterol panel of tests 

 

HIV   human immunodeficiency virus, the cause of HIV infection 
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IAPT   Improving Access to Psychological Therapies programme: a 

   National Health Service programme offering interventions  

   for people with depression and anxiety disorders 

 

IBS   irritable bowel syndrome 

 

ICBP    International Cancer Benchmarking Partnership: a partnership 

   of clinicians, academics and policy-makers studying variations 

   in cancer survival 

 

IMD    Index of Multiple Deprivation: a United Kingdom government 

   study of deprivation in England 

 

IT   information technology and the use of computer software 

 

LVD    left ventricular dysfunction (of the heart) 

 

MeSH    Medical Subject Headings: a vocabulary used to index journal 

   articles and books 

 

MRI   magnetic resonance imaging: a scan using magnetic fields to 

   produce detailed images 

 

NACDPC  National Audit of Cancer Diagnosis in Primary Care:  

   undertaken in 2009/2010 in England 

 

NAEDI   National Awareness and Early Diagnosis Initiative: an  

   initiative to co-ordinate and support research and projects to 

   improve early cancer diagnosis in England 

 

NHS    National Health Service: the United Kingdom's publically  

   funded healthcare system 

 

NICE    National Institute for Health and Care Excellence: provides 

   national guidance and healthcare advice 
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NLST    National Lung Screening Trial: a research trial in the United 

   States of America 

 

OOH    out-of-hours services: provide healthcare services outside of

   normal general practice surgery hours 

 

OR    estimated odds ratio: the odds that an outcome will occur  

   given a particular exposure 

 

p value   the probability of finding the observed results of an analysis if 

   the null hypothesis is true 

 

PCRN   primary care research network: regional networks that provide 

   infrastructure for primary care research 

 

PCT    primary care trust: administrative bodies responsible for  

   commissioning health services within a local area (replaced in 

   2013 by clinical commissioning groups) 

 

PDF    portable document format: a file format used to present  

   documents on a computer 

 

PHQ-9   patient health questionnaire, 9 item version: a questionnaire 

   used for diagnosing, monitoring and measuring the severity of 

   depression 

 

PMB    post-menopausal bleeding 

 

PPV    positive predictive value: the probability that an individual has 

   a disease 

 

PRU    Policy Research Unit in Cancer Awareness, Screening and 

   Early Diagnosis: a programme of studies to inform and  

   evaluate policies to improve cancer outcomes in the United 

   Kingdom 
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QMAS    Quality Management and Analysis System: a computer  

   system previously used by the National Health Service 

 

QOF    Quality and Outcomes Framework: a voluntary annual  

   incentive programme for general practices in England 

 

QRESEARCH  a general practice research database 

 

RAT    risk assessment tool: tools developed to assist general  

   practitioners in selecting which patients to send for   

   investigation 

 

SEC    socio-economic circumstance: a combined sociological and 

   economic measure of an individual or household's social and 

   economic position in relation to others, often based on a  

   number of factors  

 

SHO    senior house officer doctor (a level of junior doctor) 

 

SIGN    Scottish Intercollegiate Guidelines Network: develop evidence 

   based clinical practice guidelines 

 

STI    sexually transmitted infection 

 

TB    tuberculosis 

 

TWW    two week wait referral pathway: an urgent referral route for 

   patients with suspected cancer 

 

UCL    University College London 

 

UK    United Kingdom 

 

USA    United States of America
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1 : Background 

 

1.1 : Introduction 

 

"To achieve our ambition that cancer mortality and survival rates should match the 

best, it will be essential to prevent more cancers developing in the first place and to 

ensure they are diagnosed while the cancer is at an earlier stage. Tackling 

inequalities will be fundamental to this." - Improving outcomes: a strategy for cancer 

(Department of Health, January 2011)1 

 

Cancer is the leading cause of mortality in the United Kingdom (UK),2 and was 

responsible for 29% of all deaths in England and Wales in 2014.3 Cancer incidence 

is also increasing, such that one in two people in the UK born after 1960 will be 

diagnosed with cancer during their lifetime.4 

  

With both cancer incidence and mortality rising, improving outcomes for patients 

with cancer is a key initiative for the UK government and the National Health Service 

(NHS). The importance of research in this field is widely recognised: the National 

Clinical Research Institute (a UK-wide partnership between cancer research 

funders) recorded that £498 million was spent on cancer research funding in 2015.5 

 

A number of research programmes have been established to address how to 

improve cancer outcomes: 
 

 The Department of Health's Policy Research Unit in Cancer Awareness, 

Screening and Early Diagnosis (PRU) 

Established in 2011 by the Department of Health. A programme of studies to 

inform and evaluate policies to improve UK cancer outcomes, focusing on 

the initial part of the cancer pathway (pre-treatment). Both the general 

practitioner (GP) decision making study and my PhD are funded by the PRU 

programme, within the 'early diagnosis' strand.  

 

 International Cancer Benchmarking Partnership (ICBP) 

A global programme of clinicians, academics and policy-makers from six 

countries, established to consider how and why cancer outcomes vary 

between countries. It is funded by a number of partners, including the 

Department of Health and the National Cancer Action Team. 
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 National Awareness and Early Diagnosis Initiative (NAEDI) 

A joint initiative between the Department of Health and Cancer Research UK 

established in response to the Department of Health's 2007 Cancer Reform 

Strategy, and funded by a consortium of partners brought together by the 

National Cancer Research Institute. 
 

 The Accelerate, Coordinate, Evaluate (ACE) Programme 

A more recent early diagnosis initiative between Cancer Research UK and 

Macmillan Cancer Support, established in 2014 to support the NHS outcome 

of 'preventing people from dying prematurely'. 

 

The aim of my PhD is to provide a small piece in the jigsaw of 'improving cancer 

outcomes'. I focus on variations in the early diagnosis of lung cancer, specifically the 

role that GP decision making plays in this.   

 

There are a number of reasons to focus on lung cancer. 
 

 It is the second most commonly diagnosed cancer in the UK,6 and the 

leading cause of cancer mortality (responsible for over 21% of the UK's 

cancer deaths in 2014).7 
 

 Many cancers' survival rates have improved dramatically over the last 25 

years, but the survival rate for lung cancer has remained low.8 One reason 

for this is that surgery is the only curative treatment for most lung cancers, 

but can only be performed in early stage disease. Data from the National 

Cancer Intelligence Network (NCIN) shows that in 2015 just 23% of lung 

cancers were diagnosed at an early stage (defined here as stage 1 or 2 

disease), compared to 54% of all cancers.9 Improving early diagnosis of lung 

cancer therefore has the potential to increase survival.  
 

 Lung cancer survival rates vary across the UK population (see Section 1.2). 

There is also some evidence of variation in both diagnosing and treating UK 

lung cancer patients (see Section 1.5) although the evidence is not 

consistent. It remains unclear where in the diagnostic and treatment pathway 

the variation that leads to these survival differences occurs. 
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I will now give a brief overview of the current knowledge about early diagnosis of 

cancer, in particular regarding the GP's role in this. This will highlight the relevance 

and importance of the two studies that make up my PhD. I will also describe the 

scope and parameters of my PhD.  
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1.2 : Disparities in cancer survival 

 

There is significant variation in cancer survival internationally and within the UK. 

 

1.2.1 : International variation in survival 

 

The UK's cancer survival rates lag significantly behind those in comparable 

countries.10 Coleman et al (2011)10 reported six different countries' trends in one and 

five year survival ratesi for four of the most common cancers (including lung, see 

Figure 1) between 1995 and 2007. Whilst relative survival improved over time in all 

countries, the UK consistently performed worst for all cancers. This inter-country 

variation was particularly marked for one year survival, and the inequalities were 

greatest for patients 65 years and older.  

 

 

 
 

 

                                                
i Where 'survival rate' is a measure of those patients in a group who survive for a defined period of 

time, expressed as a proportion of all those in the group alive at the beginning of the time period. 
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Figure 1 : Age-standardised one and five year relative survival trends for lung 

cancer between 1995 and 2007 by country (Coleman et al 2011)10  
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Abdel-Rahman et al (2009)11 estimated that at least 6,500 cancer-related deaths 

could be avoided each year in the UK if our survival rates matched the mean in 

Europe. Survival in the UK matching those countries with the highest rates of 

survival would equate to avoidance of over 11,000 excess premature deaths in the 

UK annually, representing over 10% of cancer-related mortality.  

 

Results from the ICBP studies (2013)12 suggest that in recent years the 'survival 

gap' between the UK and the best-performing countries may have begun to reduce 

in breast cancer. However there is no evidence that the proportion of excess deaths 

is decreasing in lung cancer,12 and for the oldest patients there is evidence that the 

survival gap between the UK and the best-performing countries is actually 

increasing.13  

 

1.2.2 : UK variation in survival 

 

NHS England, NHS Scotland,  NHS Wales and Health and Social Care Northern 

Ireland (HSCNI) together provide healthcare for the whole UK population, based on 

the following principles:14  
 

 to provide a comprehensive service available to all; 
 

 that access to services is based on an individual's clinical need; 
 

 to aspire to the highest standards of excellence. 

 

Given these principles, it is therefore perhaps surprising that variation in cancer 

survival exists within the UK. However there is evidence of significant variation 

between different population groups. Examples include: 

 

Gender  The effect of gender on survival varies between cancer  

   types.15;16 For lung cancer, men have a lower survival rate  

   than women.17 

 

Socio-economic For the majority of cancers, relative survival rates are lower 

circumstance  for the most socially disadvantaged patients - even when their 

   higher rates of all-cause mortality are accounted for.18 In  

   lung cancer the survival gap between the most and least  

   disadvantaged patients has actually increased with time.19 
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Age   As age at diagnosis increases, relative survival rates  

   decrease for almost all cancers, including lung - even when 

   accounting for higher rates of all-cause mortality in older age 

   groups.18;20  

 

Ethnicity   There is some evidence that patients of Asian ethnicity have 

   higher survival rates than patients of white ethnicity, but there 

   is no significant difference in survival rates between black or 

   white ethnic groups.21 Ethnicity information is not available for 

   a significant proportion of patients with cancer, so it is  

   important to exercise caution in interpreting these data.  

   

Region  There are wide geographic disparities in survival rates across 

   England for the eight most common cancers.16 Patients  

   with lung cancer in London have a substantially higher one  

   year survival rate than patients in the North West and East  

   Anglia.17  

 

Clinical   Survival rates also differ at a more local level. In 2012 there  

Commissioning   was a 26% range between the highest and lowest one year 

Groups  cancer survival rates estimates for individual Clinical 

   Commissioning Groups (CCGs) in England.22  
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1.3 : The effects of reducing diagnostic delay  

 

The cancer survival gap between the UK and comparable countries appears very 

soon after diagnosis and is greatest between one and three months post-diagnosis. 

Poor one year survival rates are generally considered to indicate more advanced 

disease at diagnosis, since therapeutic options are more likely to influence long-term 

rather than short-term survival in cancer. This suggests that diagnostic delays may 

contribute significantly to the UK's excess premature, cancer-related deaths.23 

Several researchers therefore make a case that earlier diagnosis of cancer will 

improve survival.  

 

There is strong evidence to support this for breast cancer (two systematic 

reviews),24;25 and some evidence beginning to emerge for colorectal cancer.25;26 This 

evidence relates to symptomatic diagnosis; there is also evidence that screening for 

pre-symptomatic disease reduces mortality for both breast and colorectal 

cancer.27;28 For lung cancer the picture relating to earlier symptomatic diagnosis is 

more uncertain; however we know the following: 
 

Neal et al's systematic reviews (a scoping review published in 2009 and full review 

published in 2015)25;29 examining the effect of diagnostic delays on lung cancer 

survival reported equivocal results.  
 

 

Neal noted significant challenges in comparing studies as a result of their differing 

definitions of delay and varying outcome measures. In addition he highlights that the 

majority of studies had substantial methodological limitations (e.g. they do not 

consider lead time biasii or account for variations in the speed of tumour growth) 

making it impossible to assess the 'true' effect of diagnostic delay. However he 

reports that one of the studies, Tørring et al (2013),30 that did report a positive 

association between mortality and longer diagnostic intervals addressed the key 

sources of bias, including a 'waiting time paradox' (which he describes as the issue 

of patients with very aggressive disease presenting early but having poor 

outcomes).  As a result, whilst we cannot be certain from the literature reviewed by 

Neal that improving timeliness of diagnosis has an effect in lung cancer survival, it is 

a realistic possibility. 

                                                
ii Where 'lead time' is the period between the early detection of a cancer (usually the result of 

screening or other early testing) and its usual clinical symptomatic presentation, and 'lead-time bias' is 

when, as a result, survival time appears prolonged, even if the earlier detection has actually had no 

effect on the course of the disease and overall survival time. 
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Studies considering proxy outcomes for early diagnosis show promise for improving 

survival 
 

 

It seems plausible that diagnosing cancers earlier may result in diagnosis at an 

earlier stage of disease. A number of clinical studies have shown that a reduction in 

lung cancer stage at diagnosis leads to improved outcomes. Hamilton et al (2013)31 

evaluated the effects of his lung cancer risk assessment tool (RAT) and found that 

GPs diagnosed significantly more lung cancers using the tool (compared to prior to 

its introduction), some of which were early stage disease. Introduction of the RAT 

was associated with increased rates of curative treatment and therefore potentially 

an increased survival rate, although long-term data are required to confirm this. In 

addition, the National Lung Screening Trial of low dose computerised tomography 

(CT) screening for lung cancer (NLST, 2011)32 conducted in the United States 

reported that (on average) cancers were detected at an earlier stage amongst 

screened patients than controls, and that there was a subsequent increase in 

resection rate and decrease in mortality rates in the group randomised to CT 

screening (although it is important to note that screening is designed to identify 

asymptomatic cancers rather than the symptomatic cancers that would present to 

the GP). 

  

There is also an indication that factors other than early diagnosis might affect 

survival. For example whilst older patients with lung cancer may be more likely to be 

diagnosed with early stage disease,33 they still have a poorer rate of survival than 

younger patients.20 Both patient-related factors (e.g. delayed presentation to the GP) 

and health service-related factors (e.g. underuse of appropriate treatment) could 

account for this. It could also reflect some patients' decisions not to undergo 

potentially curative surgery. 

 

While the link between early diagnosis and improved survival for lung cancer is not 

fully established, there is consensus within both the scientific and medical 

communities that avoidable delays and non-clinical variations in diagnosis of cancer 

are not acceptable. There is clear evidence that variations exist, and a strong 

likelihood that they have implications for differences in survival. It is therefore very 

important to understand what these variations are for lung cancer, and why they 

might be occurring, so that they can be addressed. 
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1.4 : The diagnostic pathway for a cancer patient 

 

Richards (2009)23 proposes that differences in patient pathways to receiving a 

cancer diagnosis and treatment are likely to contribute to disparities in survival.  

 

1.4.1 : The diagnostic pathway when lung cancer is suspected 

 

The majority of patients with lung cancer present symptomatically.34 NICE guidelines 

recommend urgent chest X-ray (that is chest X-ray to be performed within two 

weeks) as the first line investigation for almost all patients with suspected lung 

cancer - direct referral to a specialist is only recommended for patients aged 40 

years or older who present with unexplained haemoptysis (1.1.1: 'refer people using 

a  suspected cancer pathway referral (for an appointment within 2 weeks) for lung 

cancer if they are aged 40 and over with unexplained haemoptysis').35 If the findings 

of the chest X-ray suggest lung cancer, the next step recommended is referral to a 

specialist for an appointment within two weeks (1.1.1: 'refer people using a  

suspected cancer pathway referral (for an appointment within 2 weeks) for lung 

cancer if they have chest X-ray findings that suggest lung cancer').35 More 

expensive and invasive diagnostic tests or procedures (e.g. computerised 

tomography (CT) scan or bronchoscopy) are, in general, only performed as second 

line investigations where a chest X-ray has identified abnormalities, and thus usually 

under guidance from a specialist - although ‘open access’ CT is currently being 

piloted in several English CCGs. 

 

Chest X-ray is a readily available and reasonably cheap diagnostic test, capable of 

identifying lung cancer.34 It is also quite accurate: there are relatively few falsely 

positive chest X-ray reports, whilst false negative chest X-rays only occur in a 

quarter of cancers (these are either due to the cancer not being visible, or it being 

missed by the radiologist producing the report).36 Doctors are therefore able to have 

a relatively low threshold for requesting a chest X-ray in a patient presenting with 

symptoms of lung cancer; indeed about 20% of all chest X-rays requested by 

primary care are investigating a suspected lung cancer.37  
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1.4.2 : Key intervals in the diagnostic pathway for cancer 

 

For any cancer where patients present symptomatically, a number of events occur 

between the time that a patient first notices their symptoms and the point at which 

they receive a diagnosis of cancer (and start treatment). Patient, healthcare and 

disease factors all contribute to the length of the intervals between these events. 

Several researchers have sought to use theoretical models to present the events 

that mark a patient's progress through the diagnostic pathway. These include Walter 

et al's (2012)38 model of pathways to treatment shown in Figure 2, and the model 

developed by Oleson et al (2009)39 shown in Figure 3.  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 : Model of pathways to treatment (Walter et al, 2012)38 
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For the purposes of my PhD, I will describe the intervals in the cancer diagnostic 

pathway as follows (based on the 2012 Aarhus statement):40  

 

 Patient interval 

The time between the appearance of the first symptom(s) and the patient's 

first presentation to a health professional. 
 

 Primary care interval 

The time between the patient's first presentation to a GP and their being 

referred to secondary care.  

(NB: there will be no primary care interval if the patient first presents as an 

emergency)  
 

 Secondary care interval 

The time between the patient's first presentation to secondary care (typically 

via a GP referral, but in some incidences as an emergency) and the initiation 

of treatment. 

 

There is potential for delay to occur in any of these intervals: if this happens then a 

patient's diagnosis will be delayed. 

 

Figure 3 : A summary of key events and associated intervals in the cancer 
diagnostic pathway (Oleson et al, 2009)39  
  

 

 

(from Oleson et al, 2009)  
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Both the length of these intervals, and their relative importance, can vary between 

cancers. In cancers where most patients present with typical and/or visible 

symptoms and signs (e.g. melanoma or breast cancer) the length of the patient 

interval tends to account for a large portion of the overall time to referral.41;42 As 

Lyratzopoulos et al (2015)43 reflect, this suggests the importance of the patient 

interval in these cancers and thus (if one is seeking to improve timeliness of 

diagnosis) a need to focus on increasing patients' symptom awareness and 

encouraging appropriate help-seeking behaviour. In other cancers the relative 

contribution of the primary care interval to the overall time to referral is larger; this is 

particularly true for cancers where patients commonly present with symptoms of low 

specificity (e.g. lung cancer or myeloma).44 For these cancers optimising the 

effectiveness and timeliness of the diagnostic process in primary care is therefore a 

key priority.43  

 

As discussed in Section 1.4.1, chest X-ray is the recommended first line 

investigation for patients with symptoms that could be due to a lung cancer. Since 

GPs are able to request chest X-rays from primary care (indeed NICE guidelines 

recommend that for most patients GPs wait for the findings of an urgent chest X-ray 

before referring to secondary care),35 and because a chest X-ray has reasonable 

accuracy as a diagnostic test for lung cancer, for many patients evidence suggestive 

of lung cancer will be produced in primary care before a specialist referral and 

histological examination. This differs from many other cancers. As a result the 

relative importance in the diagnostic pathway of the primary care interval compared 

to the secondary care interval is greater in lung cancer than some other cancers 

(e.g. colorectal, where NICE guidelines suggest that patients with symptoms 

suggestive of cancer are referred urgently to a secondary care specialist who will 

then perform diagnostic tests such as colonoscopy).  

 

The primary care interval is therefore a particularly important part of the diagnostic 

pathway for lung cancer, and thus a research priority when seeking to improve 

patient outcomes.  
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1.5 : Evidence of inequalities in the cancer diagnostic pathway in 
the UK 
 

There is evidence of socio-demographic variation in cancer survival within the UK 

(Section 1.2.2). Lyratzopoulos et al (2012)44 propose that by increasing our 

understanding of the socio-demographic variation in the process and timeliness of 

cancer diagnosis, greater improvement in UK cancer survival will be achievable.  

  

Excluding those cancers with current population screening programmes in the UK 

(breast, cervical and colorectal), the diagnostic pathway typically begins with a 

patient noticing a symptom and seeking medical help. Whilst there is significant 

potential for inequalities in the patient interval, this is outside the scope of my PhD. 

Inequalities may also occur in the secondary care interval: once diagnosed with 

cancer there are significant socio-demographic differences in the likelihood that 

particular groups of patients will receive optimal treatment, including for lung 

cancer.45;46 This is also outside the scope of my PhD. 

 

My PhD focuses on the primary care interval, specifically GPs' role in the cancer 

diagnostic pathway.  In this section I will therefore focus on our current 

understanding of how delays can manifest in the primary care interval and current 

evidence of socio-demographic inequalities here, as well as highlighting gaps in our 

knowledge.  

 

1.5.1 : Timeliness of GPs' decision to refer 
 

Most patients with cancer who present to their GP are diagnosed relatively promptly 

– the 2011 National Audit of Cancer Diagnosis in Primary Care (NACDPC)47 

revealed that on average 82% were referred for specialist assessment within two 

visits to their GP. Nevertheless, some patients with certain cancers require 

significantly more visits before referral: for example the 2011 NACDPC recorded 

that 31% of lung cancer patients visited their GP three or more times before 

referral,47 and Lyratzopoulos et al (2012)44 using data from the National Cancer 

Patient Experience Survey observed a very similar percentage (33%). The 2011 

NACDPC showed little evidence of socio-demographic variation in the number of 

GP visits preceding diagnosis for cancer patients as a whole, except younger adults 

having a greater number of visits.47 However since only 14% of GP practices in 

England supplied data, we cannot be certain how representative these results are. 
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Lyratzopoulos et al (2012)44 observed that younger patients and women were more 

likely to have attended the GP three or more times before their lung cancer 

diagnosis, although they found no significant variation by socio-economic 

circumstance. It is not clear why some patients visit the GP more than others before 

a referral is made. Lyratzopoulos et al (2013)42  propose that this variation may 

reflect differences in GPs' symptom awareness or their access to/use of diagnostic 

tests; however this has not yet been subject to empirical examination.  

 

MacLeod et al's systematic review (2009)48 found that both socio-demographic (age, 

education, ethnicity, gender, socio-economic status) and clinical (presenting 

symptom, medical history) characteristics were associated with timeliness of GPs' 

referral of patients with a number of cancers. For lung cancer they concluded that  

older or more socially disadvantaged patients were more likely to experience 

delayed referral (and therefore a longer primary care interval) but there was not 

enough evidence to assess the impact of the other characteristics. 

 

1.5.2 : GPs' referral process 
 

There is also significant variation in referral behaviour between GPs and between 

GP practices: Meechan et al (2012)49 examined GPs’ use of the two week wait 

(TWW) referral pathway for suspected cancer and found considerable between-

practice variation in both the proportion of patients diagnosed via the TWW 

(detection rate) and the proportion of TWW referrals found to have cancer 

(conversion rate).  

 

GPs' choice of specialty to refer to, and the appropriateness of this specialty, may 

also have an impact on the length of a patient's diagnostic interval. Barrett et al 

(2008)50 found that only 73% of lung cancer patients diagnosed via the GP were 

initially referred to respiratory specialists, and that those patients initially referred 

elsewhere also had a lower rate of chest X-ray investigation prior to referral.  

 

1.5.3 : No primary care interval 

 

The 2011 NACDPC reported that 20.3% of patients with lung cancer present as an 

emergency, higher than the average for all cancers combined (12.9%).47 It also 

found that housebound patients or those over 80 years were more likely to present 

as an emergency.47 Patients with cancer admitted as an emergency typically have 
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lower rates of survival,45;47;51 and those with lung cancer have a lower resection rate 

(which likely reflects a later stage of disease at presentation).52 Both a systematic 

review by Mitchell et al (2015),53 and a study of cancer-specific variation in 

emergency presentation by Abel et al (2015),54 found that older patients, women 

and those with higher levels of deprivation were more likely to have an emergency 

presentation of lung cancer.  
 

Emergency presentation may reflect patients not having visited their GP, for 

example due to difficulties in access or unwillingness to seek help: Mitchell et al's 

(2015)53 review also observed that patients with lung cancer who had a lower 

primary care use or who lacked a regular source of primary care were also more 

likely to present as emergencies. However it may also reflect patients who have 

previously attended their GP for the same or related symptoms but who were not 

referred to secondary care at that point (in a study of colorectal cancer patients, 

Sheringham et al (2014)55 observed that 84% of those presenting as an emergency 

had seen their GP in the 6 months prior to their diagnosis),55 or patients who were 

advised to attend accident and emergency directly (MacLeod reports that a third of 

patients who present as emergencies to Accident and Emergency departments 

(A&E) have been referred there by their GP).56  

 

1.5.4 : Summary 
 

Studies therefore show evidence of significant socio-demographic variations in the 

length of the primary care interval. What is not yet clear is why these variations 

occur: whilst these studies consider the 'output' of the primary care interval (referral 

to secondary care), they do not provide information about what is happening during 

the primary care interval. To address this we need to increase our understanding of 

how GPs decide which patients to refer, and the extent to which this is affected by 

patient socio-demographic characteristics or by GP characteristics. 
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1.6 : GPs' role in the early diagnosis of cancer 
 

The length of a patient's primary care interval is influenced by both patient and 

health-service factors, but is primarily determined by the GP. In the UK GPs act as 

gate-keepers to secondary care. The management decisions that GPs make can 

therefore have significant implications: both for patient outcomes (e.g. how early a 

patient with cancer is diagnosed) and healthcare costs. Understanding GPs' 

decision making processes in the diagnosis and referral of patients with symptoms 

that might indicate cancer is therefore key to increasing our understanding of early 

diagnosis and for the development of strategies for change. 

 

1.6.1 : Role in the cancer diagnostic pathway 

 

1.6.1.1 : Eliciting symptoms   
 

 

When patients become aware of a new symptom, most will initially visit their GP.50 

Their progression along the cancer diagnostic pathway therefore relies on the GP 

identifying any symptoms of concern. There are numerous reasons why both the 

presence, or the full extent, of a patient's symptoms might not be elicited during a 

GP consultation.  

 

Some of these reasons may reflect how a GP takes a patient's history: they may not 

pick up on patients mentioning (or alluding to) symptoms, they may not ask about 

relevant symptoms, or they may not ask questions in such a way that patients 

understand and provide the necessary information. A GP successfully eliciting a 

patient's symptoms also relies on that patient recognising them as important and 

worthy of mentioning to the doctor. As work by Walabyeki looking at understanding 

of cancer symptoms in smokers highlights,57 not everyone is aware of symptoms 

that can indicate lung cancer: many identified cough or weight loss as warning 

signs, but the significance of shortness of breath or chest pain was much less 

recognised. If patients are unaware of the potential significance of their symptoms 

they may be less likely to mention them to their GP. 

 

As Lyratzopoulos et al (2015)58 discuss, structural factors in general practice in the 

UK may also negatively influence the elicitation of symptoms. Many patients 

attending general practices may feel (through either explicit or implicit suggestion of 

'consultation norms') that they should only consult their GP about one problem per 
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appointment,59 which is likely to reduce the likelihood that GPs elicit the presence of 

symptoms that a patient believes are unrelated to their presenting complaint. The 

increasing workload in general practice is also likely to have an effect. Most general 

practices book 10 minute appointment slots during which a GP is often required to 

elicit the presence of (and important details about) symptoms, perform 

examinations, identify and explain the diagnosis, discuss management options, 

explore any concerns the patient has and write a record of the consultation. GPs 

therefore face considerable time pressures in their practice,60 which may reduce 

their capacity to elicit symptoms.61 It has also been noted that in countries with 

publically funded health systems, such as the UK, many patients worry about 

consulting the GP for symptoms that may 'waste the doctor's time'.62 In addition to 

potentially leading to some symptomatic patients not attending their GP in the first 

place,58 this also suggests that those who do attend may be hesitant to declare the 

full breadth or complexity of their symptoms. 

 

1.6.1.2 : Evaluating the level of risk 
 

Patients' progression along the cancer diagnostic pathway is also dependent on 

GPs' evaluation of their level of risk. On average, a full-time GP will see only one 

new diagnosis of lung cancer each year.63 By contrast, they are likely to see patients 

with the most common presenting symptoms of lung cancer (cough and shortness of 

breath)47 almost daily. Because the symptoms of lung cancer are non-specific,64 

GPs need to distinguish those patients with a high risk of serious disease from those 

with mild, self-limiting or acute illness. If GPs do not recognise a patient's presenting 

symptoms as being of sufficiently high risk to merit further investigation then their 

progress along the diagnostic pathway will be delayed.  
 

There is some evidence that guidelines may influence GPs' decision making: 

McBride et al (2010)65 observed that there was greater socio-demographic variation 

in GPs' referral decisions when patients presented with a symptom that did not have 

clear national guidelines about which patients to refer/not refer.65 However even 

though there are national guidelines for investigation and referral of many suspected 

cancers (including for lung cancer), no threshold level of risk has been published. 

GPs therefore face a challenge in determining what level of risk of lung cancer 

justifies investigation or referral.  
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We do not know the average risk of cancer in patients who are referred for 

investigation, although Meechan et al (2012)49 found that 11% of TWW referrals 

resulted in a cancer diagnosis, so this can be used as a rough estimate. However 

there is evidence that most patients would choose to be tested at a much lower level 

of risk, even below the threshold of national guidelines: Banks et al's (2014)66 

vignette study looking at preferences for investigation in primary care attendees 

found that 92% wanted to be investigated for symptoms that had just a 1% risk of 

being due to lung cancer (low risk).  

 

The GP's role is highly challenging: if they investigate/refer too few patients there is 

the risk of delayed diagnosis and poorer patient outcomes; whilst over-investigation 

and over-referral have implications for resource use and NHS costs.  

 

1.6.2 : Summary 

 

GPs make their management decisions based on patients' presenting symptoms; 

the focus of this research is therefore on GPs' decision making process when 

presented with symptoms indicative of lung cancer. Increasing our understanding of 

what management decisions GPs make, as well as why they make them, is key if 

we are seeking to reduce the primary care interval and improve early diagnosis of 

lung cancer.  
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1.7 :  Implications for my PhD 

 

From the evidence discussed in this introduction so far, it is clear that GPs manage 

patients in different ways, their aim being to keep patients with acute or self-limiting 

illness within primary care, and refer those at higher risk for further investigation or 

to secondary care. We also know that there is clinical and non-clinical variation in 

GPs' management decisions and it is likely that this contributes to the inequalities 

seen in the diagnosis of lung cancer within primary care, which may in turn 

contribute to the UK's socio-demographic variation in lung cancer survival rates.  

 

It is possible to take a number of different approaches when exploring how to 

improve lung cancer diagnosis. Researchers may choose to focus on the diagnostic 

tests themselves - for example comparing the efficacy, cost-effectiveness and 

acceptability of existing investigations, or seeking to develop novel tests that aim to 

identify cancers at an earlier stage. Other approaches to research involve exploring 

how clinicians use diagnostic tests: perhaps by examining factors (clinical or non-

clinical) influencing their management decisions, or evaluating the value of 

guidelines or decision aids. Also, as discussed in Section 1.4.2, research may focus 

on specific intervals in the diagnostic pathway for lung cancer. Each of these 

approaches contribute to our understanding of how to improve lung cancer 

diagnosis.  

 

The importance of the primary care interval in the diagnostic pathway for lung 

cancer, together with the consideration that avoidable delays in diagnosis have the 

potential to affect patient outcomes, indicates that addressing the issue of the 

potential for delay in the primary care interval may provide useful insights that 

contribute to the earlier diagnosis of (and potentially subsequent improved outcomes 

in) lung cancer. I therefore address this in my PhD.  

 

My starting point is that there may be socio-demographic variation in the length of 

the primary care interval, and that it is likely that this contributes to differences in 

survival. I therefore believe that reducing socio-demographic variations in the 

diagnosis of lung cancer is an important priority. As a result, I have chosen to 

examine the extent to which GPs' decisions to refer patients to secondary care or for 

investigation vary with patient or GP characteristics. I have decided to focus 

particularly on the impact of non-clinical factors on GPs' decision making, since it is 
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reasonable to hypothesise that these could contribute to much of the socio-

demographic variation in the primary care interval. 

 

I begin by discussing a systematic review that I have conducted examining the 

evidence for associations between non-clinical patient and GP characteristics and 

variations in GPs' referral for further investigation or to secondary care. Two 

published reviews have examined similar literature but do not address my research 

question specifically.  

 

Hajjaj et al (2010)67 reviewed the literature on non-clinical causes of variation in 

clinical decision making. However this review is subject to a number of limitations: 

its search methods were not systematic, it used few search terms, and it is not clear 

how studies were selected for inclusion. In addition, it was not focused solely on 

GPs' decision making, and the results were not reported consistently or 

comprehensively, making it difficult to make comparisons between studies. As 

discussed in Section 1.5, MacLeod et al (2009)48 reviewed socio-demographic 

characteristics associated with delays in diagnosis (including within primary care) in 

studies of patients with cancer. However patients do not present complaining of 

'cancer', but with symptoms of varying specificity and likelihood of an underlying 

diagnosis of cancer. In order to achieve a more complete understanding of GP 

decision making it is therefore important to consider how GPs' management varies 

by presenting symptom. This is particularly key for lung cancer where the presenting 

symptoms may be non-specific and common, and new presentations are rare (and 

therefore lung cancer is less likely to be the cause than many other diagnoses, such 

as chronic obstructive pulmonary disease).  

 

I then go on to specifically consider how GPs manage patients presenting with 

symptoms of lung cancer, whether this varies by patient and/or GP characteristics, 

and which factors may underlie the decisions they make. 
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2 : Research overview 

 

2.1 : Research aim 

 

To examine the patient and GP characteristics associated with GPs' decisions to 

refer patients with symptoms indicative of lung cancer for chest X-ray or to a 

respiratory specialist.   

 

2.2 : Research design 

 

I addressed this aim through two studies: 
 

 Study 1: A systematic literature review 
 

 Study 2: An online factorial study examining variations in GP decision making  

 

2.2.1 : Study 1  
 

A systematic literature review of the non-clinical patient, GP and practice 

characteristics associated with variations in UK GPs' decisions to refer 

patients for investigations (including diagnostic tests) or to secondary care 

 

This review: 
 

- Had UK focus 

         The importance of primary care and the role of GPs differs between 

 countries, which may have implications for GPs' decision making behaviour. 

 My PhD focuses on UK GPs; therefore I only included studies conducted 

 (solely or partially) in a UK population.   
 

- Was not symptom or disease specific    

Whilst my PhD focuses on lung cancer, my systematic review considers 

variations in GP referral behaviour more widely. This is for two reasons: 

firstly patients with lung cancer present with symptoms not a disease; 

secondly some factors underlying non-clinical variations in GP decision 

making may be independent of patients' symptoms or diagnosis. 
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The findings of Study 1 informed Study 2, in particular: 
 

 the content of the post-consultation survey; 
 

 

 the in-depth analysis performed on data collected in Study 2.  
 

I report the methods and findings of Study 1 in Chapter 3 of this thesis. 

 

2.2.2 : Study 2 
 

Examining variations in GPs' decision making for patients presenting with 

symptoms of lung cancer: a factorial study using interactive, web-based 

patient vignettes  

 

Study 2, 'the GP decision making study', focuses on the behaviour of GPs 

practising in England. It has two parts: 
 

a)  The 'vignette study' (Study 2a) examines the management decisions that GPs 

make in response to patients presenting with symptoms that could indicate lung 

cancer. It explores whether these decisions vary by patient or GP characteristics, 

or any combination of these. The vignette study has a factorial designiii and used 

a novel methodological approach.  I report the development and methods of the 

vignette study in Chapter 4 of this thesis, and the results in Chapter 5. 

                                                
iii A 'factorial design' experiment involves examining two or more experimental factors, each of which 

have a number of discrete possible values (e.g. gender or ethnicity). A series of experimental units are 

generated by creating all possible combinations of these values across all the experimental factors: 
 

     e.g.  Experimental factor A has three possible values (Ai, Aii, Aiii) 

         Experimental factor B has two possible values (Bi, Bii) 

        Experimental factor C has two possible values (Ci, Cii) 
 

        Combining all these values across the three experimental factors therefore generates twelve 

 experimental units: 
       

Experimental unit number Factor A Factor B Factor C 

1 Ai Bi Ci 

2 Ai Bi Cii 

3 Ai Bii Ci 

4 Ai Bii Cii 

5 Aii Bi Ci 

6 Aii Bi Cii 

7 Aii Bii Ci 

8 Aii Bii Cii 

9 Aiii Bi Ci 

10 Aiii Bi Cii 

11 Aiii Bii Ci 

12 Aiii Bii Cii 

 

A factorial design therefore enables the effect of each experimental factor (and interactions between 

experimental factors) on the outcome measure to be studied.   



Chapter 2 

46 

b)  The 'post-consultation survey' (Study 2b) was completed by all participating 

GPs immediately after the vignette study. It explores the extent to which GPs 

believe certain factors influence their referral decisions for real patients who 

present in a similar manner to those in the vignette study.  
 

I report the methods and findings of the post-consultation survey in Chapter 6. 

 

In Chapter 7 of this thesis I consider the data from the GP decision making study 

(Study 2) as a whole. 
 

The findings of Study 2 are intended to inform the design and development of 

interventions to improve GP decision making when patients present with symptoms 

that could indicate lung cancer. 

 

The outline for the GP decision making study was originally designed by my 

supervisor, Professor Raine (RR), and formed a component of the successful 

application to become a Policy Research Unit.  
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3 :  Systematic literature review (Study 1) 

 

3.1 :  Introduction 

 

As detailed in Section 2.1, the aim of my PhD was to examine non-clinical 

characteristics associated with GPs' decisions to refer patients with symptoms 

indicative of lung cancer for appropriate diagnostic investigation (chest X-ray) or to 

secondary care. I began by conducting a systematic review (Study 1) to explore 

what evidence of non-clinical variations in GPs' referral behaviour there is in the 

existing research literature. As well as enhancing our knowledge of this field, one 

purpose of my systematic literature review was to inform the research questions and 

study design of Study 2, which formed the rest of my PhD.  

 

Whilst the overall focus of my PhD (and of Study 2) is on the diagnosis of lung 

cancer, I chose to review any literature that had examined GPs' referral for 

investigations or to secondary care, regardless of the presenting symptoms or 

underlying condition of patients in the study. This was for two reasons: 
 

 My PhD focuses on decision making within primary care, where patients 

typically present with symptoms rather than a disease; furthermore (as 

discussed in Section 1.6) lung cancer may present with non-specific 

symptoms. Simply reviewing studies of patients either with lung-related 

symptoms, or who went on to receive a diagnosis of lung cancer, might not 

capture all relevant aspects of GPs' decision making. 
 

 Many of the factors underlying non-clinical variations in GPs' decision 

making may be independent of patients' symptoms or diagnoses, and thus 

even studies of patients with conditions very distinct from lung cancer have 

the potential to provide useful insight into GPs' referral behaviour. 
 

It is also of note that a scoping review I conducted of the literature revealed very few 

studies which specifically examined referral of patients with either symptoms of lung 

cancer, or who went on to receive a diagnosis of lung cancer. 

 

In this chapter I discuss the aim and methods of my systematic literature review, 

details of the relevant literature identified, and discuss both the associations and the 

gaps in the literature that my review has demonstrated.   
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3.1.1 :  Aim 

 

To identify the non-clinical patient, GP and practice related characteristics 

significantly associated with variation in UK GPs’: 
 

 referral of patients for investigations, including diagnostic tests; 
 

 referral of patients to secondary care services. 

 

3.1.2 :  Objectives 

 

To conduct a systematic review to identify and critically appraise all relevant 

literature on the determinants of referral for GPs working in the UK in order to: 
 

 determine if there are any clear associations between patient, GP or practice 

characteristics, or a combination of these, and GPs' decisions to refer 

patients; 
 

 identify areas of uncertainty or inconsistency; 
 

 identify possible explanations for any areas of uncertainty or inconsistency, 

and propose ways to address these. 
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3.2 :  Method  

 

3.2.1 :  Search strategy 

 

I initially performed a brief scoping review to select databases to search and to 

develop search terms and synonyms for the systematic review. I also sought advice 

from the systematic review librarian at the Royal Free Hospital. 

 

My systematic review's search combined four principles:  
 

 'patient': to ensure that studies identified related to the consultation and 

management of patients;    
 

  'decision making/outcome': search terms related to either the decision 

making process or the specific outcomes I was considering in this study - 

referral or diagnostic investigation; 
 

 'general practice': to restrict the search to studies in the primary care 

setting; 
 

 'socio-demographic characteristics': search terms related to the four most 

studied characteristics - age, gender, ethnicity and socio-economic 

circumstance. 

 

Each principle consisted of a variety of appropriate phrases, synonyms and Medical 

Subject Headings (MeSH) terms combined with an ‘or’ clause. I then combined the 

four principles with an ‘and’ clause to create the final search. I applied publication 

year and language limits, and because the review is only of UK studies set an 

exclusion of 'United States'. My search strategy is included in Appendix 1. 

 

I searched the following databases: Medline, Embase, Web of Science, PsycInfo 

and Social Policy and Practice. I performed citation searching on the reference lists 

of the papers selected for full review. In addition Professor Willie Hamilton, an expert 

in primary care diagnosis and member of the Policy Research Unit, has had sight of 

the papers included in this review. 

 

I exported all search results into Reference Manager and removed duplicates. 
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3.2.2 :  Screening 

 

I used the findings of my scoping review to develop selection criteria for the 

inclusion or exclusion of records. I refined these in consultation with my supervisors 

and Joe McDonnell (JMc), a senior public health trainee on academic secondment 

to the department where I am based. The final selection criteria, and my basis for 

these, are detailed in Appendix 2. 

 

I used a three stage approach to assess all records retrieved by the search and to 

determine whether they met the selection criteria, at each stage excluding studies 

which clearly did not meet the criteria. I initially screened records by title, then 

screened the abstracts. Finally I screened the full papers of the records still 

remaining: initially to exclude non-UK studies, and then to exclude studies that did 

not meet the other selection criteria.  

 

For quality assurance a second reviewer (JMc) independently screened a proportion 

of the records at each stage: 4% of the titles, 20% of the abstracts and 23% of the 

full papers. I then calculated the kappa statistic, which can be used to measure the 

agreement and reliability between two raters.68 The kappa statistic for abstract 

screening was 0.74 (the upper limit of good agreement), and 0.88 for full paper 

screening (very good agreement), indicating that we reached a consensus for most 

of the records. 

 

Where JMc and I reached conflicting decisions about inclusion/exclusion of a study 

we read the paper in more detail together and discussed our application of the 

selection criteria. Where disagreements still remained I brought the title or abstract 

through to the next stage of screening; there were no unresolved disagreements at 

the full paper stage. 
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3.2.3 :  Quality assessment and data extraction 

 

I then assessed the quality of the papers selected for full review using a critical 

appraisal tool which I developed. 

 

I considered the suitability of the following validated tools for my review: 
 

 CASP (Critical Appraisal Skills Programme)69  
 

 SIGN (Scottish Intercollegiate Guidelines Network)70 
 

 Heller et al (2008)71 - Critical appraisal for public health: A new checklist.  

 

I chose to adapt Heller et al's (2008)71 checklist.  

There are a number of reasons why I chose to base my checklist on Heller et al's 

(2008)71 checklist (as opposed to the CASP or SIGN tools): 
 

 Heller et al's (2008)71 checklist was designed specifically for evaluation of 

public health studies, which are predominantly observational (as were the 

majority of studies in my systematic review). 
 

 Because the CASP and SIGN tools vary by study design it would have been 

harder to make comparisons between studies, which was necessary in this 

review. Whilst Heller et al's (2008)71 checklist did contain some questions 

that did not apply to all studies I appraised, the majority were applicable 

regardless of study design.  
 

 The CASP and SIGN tools do not specifically address several of the issues 

that Sanderson et al (2007)72 highlighted as being important for assessing 

quality and susceptibility to bias, for example whether the study clearly 

defined its inclusion/exclusion criteria (not addressed in the SIGN tool), if the 

potential for design-specific sources of bias is assessed (not addressed in 

either the CASP or SIGN tools) or whether statistical methods are used 

appropriately (not addressed in the SIGN tool). 
 

 SIGN tools require evaluation of how effectively issues are addressed by the 

studies. This does give more information than the Yes/No in Heller et al's 

(2008)71 checklist; however when evaluating the tools I found it was often 

difficult to make a judgement about when something was 'well' covered and 

when it was simply 'adequate' - it often seemed more effective to make an 

overall assessment of quality. 

 



Systematic literature review  (Study 1) 

 

53 

I made adaptations to Heller et al's (2008)71 checklist to ensure that I could assess 

the quality of papers included in this systematic review, and to allow me to 

undertake data extraction at the same time as quality assessment. I created a 

database to enter and store the critical appraisal and data extraction information.  

 

My supervisor Dr Jessica Sheringham (JS), JMc and I piloted my adapted checklist 

to ensure that it was an appropriate tool for critical appraisal and data extraction for 

this review. Appendix 3 shows the final version of the collection tool.  

 

JS acted as a second reviewer for quality assessment and data extraction. We both 

conducted independent critical appraisal and quality assessment of all studies 

selected for full review using the data collection tool. This included rating each study 

according to both its quality and its relevance to this systematic review. JS and I 

then met afterwards to compare our appraisals and ratings for each paper, 

discussing discrepancies and reaching a consensus where possible. All our 

disagreements in rating were minimal and did not result in a different analysis 

outcome for the paper: we both agreed completely on which papers were rated 

medium or higher and should be examined in depth, which were rated lower than 

medium but still met my inclusion criteria for the review, and which should be 

excluded. We reached a consensus for the majority of papers, and in the few cases 

(4 out of 68, 5.9%) where we had a minor disagreement on rating (e.g. between 'low' 

or 'low/medium') decided that I would use my own rating assessment. 

 

Where abstracts were selected for full paper screening but the full paper was not 

available online, I searched for the paper in the British Library. I then screened those 

papers which could be sourced in the same manner as those papers available 

online.  
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3.3 :  Results 
 

3.3.1 :  The literature search, screening and appraisal process  

 

3.3.1.1 : A summary of study inclusion in the review 

 

Figure 4 summarises the results of the systematic literature search, screening 

process, critical appraisal and quality assessment. From the 11,791 unique studies 

identified, 68 were selected for full paper review.  
 

 

Figure 4 : Flowchart of study inclusion 

 
 
 

3.3.1.2 : Papers with no online access 
 

I was able to source 54 of the studies that were not available online in the British 

Library. I discussed six of these with JS; however we concluded that none of the six 

met the criteria for full paper review. 11 studies could not be screened - six were 

missing from British Library records, whilst five were in journals or issues not held by 

the library. Since only 11 out of the 11,791 studies that my original searches 

identified could not be screened, I feel confident that my review is likely to be fairly 

comprehensive. 
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3.3.1.3 : Quality assessment and rating decisions 

 

JS and I critically appraised and assessed the quality of the 68 papers selected for 

full paper review. After discussion we allocated 47 studies a rating (ranging from 

high to low/exclude), and excluded 21 studies on the grounds of quality and/or 

relevance. This involved evaluating how effectively each study tackled a number 

issues that have been identified as key when evaluating study quality or relevance 

such as: how well the study population reflected the UK population, study response 

rate, how well a study addressed potential sources of bias, how relevant a study's 

aims were to the aim of my systematic review, and whether a study's findings were 

presented clearly and in a useable format.69;70;73   

 

Whilst some systematic reviews allocate studies a rating by scoring them in 

categories such as these and then totalling to create a summary score for each 

study, I chose not to use this approach. The main reason for this was that since my 

systematic review included studies with a variety of study designs, different 

categories were of different importance for different studies. It was therefore not 

appropriate to use a single common measure to evaluate each study's quality. 

Whilst the checklist I developed to critically appraise studies (Appendix 3) ensured 

that the same information was collected for all studies, the relative importance of 

some of these factors potentially differed with study design (e.g. the risk of certain 

sources of bias, or the necessity to account for possible confounding factors). 

Furthermore, the Cochrane Handbook (many people see Cochrane reviews as the 

gold standard of systematic reviews)74 states that calculating a summary score may 

be an unreliable assessment of validity, and less likely to be transparent for readers 

of the review.73   

 

Although our rating of studies in this systematic review did not use a quantitative 

scoring system, it was still based on how effectively each study tackled these key 

issues of quality and relevance. Before allocating any studies a rating, both JS and I 

independently read several studies with a wide range of both quality and relevance. 

Whilst the aims, designs and content of all 47 studies rated were extremely 

heterogeneous, JS and I identified the key features of studies that we believed 

should be rated highly, as well as the significant shortcomings that meant a study 

would have to be allocated a low rating for this review. As Table 1 describes, if a 

study had a clear design, a large and generalisable population, addressed sources 
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of bias well (or acknowledged the potential limitations of its finding) and was relevant 

 to my systematic review's aim, then it was rated highly. If a study fell short in most 

of these areas it was rated low. Studies allocated a medium rating generally had 

shortcomings in one or two of these areas, but were sufficiently relevant and had 

methods of sufficient quality that it was possible to have confidence in their results.  

 

Table 1 : Typical features of studies assessed as low quality and high quality 
 

 

Low quality studies  
 

High quality studies  
 

 

- poor generalisability 

  small scale study (often single site) or  

  a sample very different to the general  

  population 
 

 

- lack of relevance to the aims of my  

  review 
 

 

- unaddressed potential sources of bias  

  e.g. response bias, selection bias,  

  reporting bias 
 

 

- poor/unclear reporting of study  

  findings 
 

 

 

- sample size large enough to answer   

  the study's question 
 

 

- multi-site across at least two different  

  regions 
 

 

- considered key potential confounders  

  in the analysis (where applicable) 
    

- clear attention to potential sources of  

  bias 

  methods to address these and/or  

  significant transparency about  

  limitations due to bias 
 

 

- results reported clearly, generally  

  using raw data 
 

 

 

In consultation with my supervisors, I decided to only report the findings of the 19 

studies rated medium or higher. The 28 studies rated lower were either low quality 

and/or not very relevant or generalisable to the question of my systematic review 

and I therefore had concerns about the confidence that could be placed in their 

findings, with the result that my confidence in their findings was not on par with my 

confidence in the higher rated studies.  

 

All 47 studies rated are very heterogeneous, with many of the low rated studies 

having examined different diseases, characteristics and outcomes to the higher 

rated studies. Therefore whilst I do not focus on the results of the lower rated 

studies here, I have briefly considered their designs, methods and outcome 

measures (and how these compared to the higher rated studies) as there are some 

marked differences between studies in each of these groups. I discuss this further in 

Section 3.3.3.2.    
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3.3.2:  The 19 medium and high rated studies 

 

3.3.2.1 :  Study settings, populations and design 

 

Table 2 (see pages 58-62) summarises the 19 studies rated medium and high. 

 

Seven of the studies comprised national data from across the United Kingdom (UK). 

Three studies used data from both English and Scottish GP practices and patients. 

Seven studies were based solely in England,  two were based solely in Scotland.  

 

An extremely heterogeneous range of symptoms or medical conditions were 

examined across the 19 studies. Six studies involved patient diagnosis, considering 

presenting symptoms ranging from hip pain to dyspepsia to depression. Ten studies 

focused on the management of patients with pre-existing medical conditions, in 

particular diabetes (five studies) and coronary heart disease (three studies). One 

study examined renal function testing as a whole, and therefore included both 

diagnostic tests and follow up tests for long term management. Finally two studies 

considered referral for prevention  - smoking cessation courses and an exercise 

scheme.  

 

Study sample sizes ranged from 128 to 1,852,762, reflecting in large part the 

studies' methods and sources of data.  

 

18 of the 19 studies were retrospective observational: 13 were cross-sectional and 

five were cohort studies. One group of researchers (Bonte et al, 2008)75 conducted 

a factorial study using vignettes.   
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Table 2 : Summary of study settings, populations, designs and methods for the 19 studies rated medium or higher 

 

Paper 
 

Study setting 
 

Type of 
consultation  
 

 

Study population 
 

Characteristics 
studied 

 

Outcome 
measure(s) 

 

Data source 
 

Rating 

 

Studies focusing on diagnosis of symptoms 
 

Macfarlane, 
2012 76 

GP practices in 
one Scottish city 
and one English 
county 

Diagnostic: 
- back pain 

14,680 patients 
 
 

Patient:  
age 

Referral:  
specialist, 
physiotherapy, 
exercise referral, 
cognitive 
behavioural therapy 
(CBT), 
 

Patient postal 
questionnaire 

Medium 

de Lusignan, 
2011 77 

29 GP practices 
across south 
west London 
(England) 

Diagnostic or 
management:  
- renal function  
  testing 

220,721 patients 
from 29 GP practices 
 
 

Patient:  
age, gender, 
ethnicity,  
co-morbidity 
(diabetes) 
 

Investigation: 
creatinine,      
micro-albuminuria, 
proteinuria 

Local database 
(CONDUIT 
network) 

Medium 

Juni,  
2010 78 

40 GP practices 
across 2 south 
west counties 
(England) 
 

Diagnostic: 
- hip pain 

1,302 patients from 
40 GP practices 
 
 

Patient:  
gender 

Referral:  
specialist care 

Screening 
questionnaire 
and patient 
interview 

Medium/high 

McBride, 
2010 65 

326 GP 
practices across 
England and 
Scotland 

Diagnostic: 
- hip pain 
- dyspepsia 
- post-menopausal  
  bleeding (PMB) 

- hip pain: 23,121   
                 patients 
 

- dyspepsia:101,212  
                     patients 
 

- PMB: 5,492 patients 

Patient:  
age, gender,  
socio-economic 
circumstance 
(SEC),   
co-morbidity 
 

Referral:  
secondary care 

National 
database 
(health 
improvement 
network) 

High 

 

Abbreviations: CBT = cognitive behavioural therapy, PMB = post-menopausal bleeding, SEC = socio-economic circumstance 
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Table 2  (continued)- Summary of study settings, populations, designs and methods for the 19 studies rated medium or higher  
 

 
 

Paper 
 

Study setting 
 

Type of 
consultation  
 

 

Study population 
 

Characteristics 
studied 

 

Outcome 
measure(s) 

 

Data source 
 

Rating 

 

Studies focusing on diagnosis of symptoms (continued) 
 

Tate,  
2010 79 

488 GP 
practices across 
the UK 

Diagnostic: 
- symptoms of  
  ovarian cancer 

1,107 patients from 
~488 GP practices 
 
 

Patient:  
age 

Investigation: 
CA-125, ultrasound 
scan, CT scan 
 

Referral: 
gynaecology 
 

 

National 
database 
(GPRD) 

Medium/high 

Kendrick, 
2009 80 

38 GP practices 
across 3 regions 
of England 

Diagnostic: 
- symptoms of  
  depression 

2,294 patients from 
38 GP practices 
 
 

Patient:  
age, gender,  
co-morbidities, 
symptom severity 

Referral:  
mental health 
services, social 
services 
 

Patient notes Medium/high 

Bonte, 
 2008 75 

GP practices 
across 3 regions 
of England 
 
 
 

Diagnostic: 
- symptoms of 
  coronary heart  
  disease (CHD) 

128 GPs 
 
 

Patient:  
gender 

Investigation: 
number of CHD 
tests ordered 
Referral: 
cardiology, other 
medical 
professional 
 

Factorial video 
vignette study 
(of GPs) 

Medium 

 

Abbreviations: CHD = coronary heart disease, CT = computerised tomography 
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Table 2  (continued)- Summary of study settings, populations, designs and methods for the 19 studies rated medium or higher  
 
 

Paper 
 

Study setting 
 

Type of 
consultation  
 

 

Study population 
 

Characteristics 
studied 

 

Outcome 
measure(s) 

 

Data source 
 

Rating 

 

Studies focusing on the management of already diagnosed disease 
 

Vamos, 
2011 81 

GP practices 
across the UK 

Management:  
- diabetes 

422 GP practices Practice:  
size 

Investigation: 
cholesterol, HbA1c 

National 
database 
(GPRD) 
 

Medium 

Coleman, 
2010 82 

GP practices 
across the UK 

Management:   
- commencing anti- 
  hypertensive  
  treatment  

74,096 patients 
 
 

Patient:  
age, gender, 
SEC, co-morbidity 
(diabetes), 
smoking, 
symptom severity 
 

Investigation: 
baseline and follow 
up investigations 

National 
database 
(GPRD) 

Medium 

Hamilton, 
2010 83 

GP practices 
across the UK 

Management: 
- diabetes 

154,945 patients Patient:  
age, gender, SEC 

Investigation: 
cholesterol, HbA1c 

National 
database 
(GPRD) 

Medium/high 

Verma,  
2010 84 

26 GP practices 
across 1 London 
borough 
(England) 
 

Management: 
- diabetes 

4,309 patients from 
26 GP practices 
 

Patient:  
ethnicity 

Investigation: 
cholesterol, HbA1c 

Patient notes Medium 

McGovern, 
2008 (CHD)85 

GP practices 
across Scotland 

Management:  
- coronary heart 
disease (CHD) 
 

75,495 patients 
 
 

Patient:  
age, gender, SEC 

Investigation: 
exercise testing, 
cholesterol 

English and 
Scottish 
database 

Medium 

McGovern,  
2008 (DM)86 

GP practices 
across Scotland 

Management: 
- diabetes (DM) 

310 GP practices 
 

Patient:  
age, gender, SEC 

Investigation: 
creatinine, 
cholesterol, HbA1c 
 

English and 
Scottish 
database  

Medium 

 
Abbreviations: CHD = coronary heart disease, DM = diabetes mellitus, HbA1c = glycosylated haemoglobin, SEC = socio-economic circumstance 
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Paper 
 

Study setting 
 

Type of 
consultation  
 

 

Study population 
 

Characteristics 
studied 

 

Outcome 
measure(s) 

 

Data source 
 

Rating 

 

Studies focusing on the management of already diagnosed disease (continued) 
 

Millett,  
2008 87 

32 GP practices 
in south London 
(England) 

Management: 

- CHD 
 

3,101 patients from 
32 GP practices 
 

Patient:  
ethnicity 

Investigation: 
cholesterol 

Patient notes Medium 

Phatak, 
2008 88 

GP practices 
across the UK 

Management: 
- commencing  
  statin treatment 

57,296 patients Patient:  
age, gender, 
smoking, BMI, 
risk of CHD 
 

Investigation:  
lipid testing 

National 
database 
(GPRD) 

Medium 

Millett,  
2007 89 

GP practices 
across England 
and Scotland 

Management: 
- diabetes 

1,852,762 patients 
from 8,970 GP 
practices 
 
 

Practice:  
size, diabetes 
caseload, 
deprivation 

Referral:  
retinal screening 
 

Investigation: 
creatinine,      
micro-albuminuria, 
cholesterol, HbA1c 
 

National 
database 
(QMAS) 

Medium 

Saxena, 
2007 90 

GP practices 
across England 
and Scotland 

Management: 
- CHD,  
- stroke 

8,970 GP practices 
 
 

Practice:  
size, caseload, 
deprivation 

Investigation: 
exercise testing, 
cholesterol, CT/MRI 

National 
database 
(QMAS) 
 

Medium 

 
Abbreviations: BMI = body mass index, CHD = coronary heart disease, CT = computerised tomography, HbA1c = glycosylated haemoglobin,  
            MRI = magnetic resonance imaging, SEC = socio-economic circumstance 
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Table 2  (continued)- Summary of study settings, populations, designs and methods for the 19 studies rated medium or higher  
 
 

Paper 
 

Study setting 
 

Type of 
consultation  
 

 

Study population 
 

Characteristics 
studied 

 

Outcome 
measure(s) 

 

Data source 
 

Rating 

 

Studies focusing on prevention  

 

Simpson, 
2010 91 

GP practices 
across the UK 

Prevention:  
- smoking cessation 

483,239 patients 
(2006/7 data) from 
525 GP practices 
 

Patient:  
age, gender, SEC 

Referral:  
smoking cessation 
services 

National 
database 
(QRESEARCH) 

Medium 

Sowden, 
2008 92 

317 GP 
practices across 
6 London PCTs 
(England) 

Prevention: 
- exercise referral 

7,985 patients from 
317 GP practices 
 

Patient:  
age, gender 
Practice: 
deprivation, 
primary care trust 
(PCT) 
 

Referral:  
exercise scheme 

Patient notes Medium 

 
Abbreviations: PCT = primary care trust, SEC = socio-economic circumstance 
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3.3.2.2 :  Associations between non-clinical characteristics and referral 

 

Table 3 (see pages 71-75) gives details of the association between a number of 

different non-clinical patient, GP and practice characteristics, and referral for 

investigations or to secondary care. I will discuss the results for each characteristic 

in turn; for each looking first at papers that considered investigations, and then those 

that considered secondary care referral.  

 

3.3.2.2.1 : Patient age 

 

12 of the included studies (that is those rated medium or higher) examined the 

association between patient age and referral for investigations or to secondary care. 

Older patients were significantly less likely to be referred to secondary care, and 

also frequently less likely to have blood test investigation. 

 

Referral for investigations, including diagnostic tests 
 

Seven of these 12 studies looked at the association between patient age and the 

likelihood of their receiving investigations. All seven studies considered blood tests, 

one study (Tate et al, 2010)79 also studied the association between age and more 

invasive investigations, and another (McGovern et al, 2008, 1)85 also considered 

referral for exercise testing or specialist assessment.  
 

Four of these studies examined the association between patient age and the blood 

test monitoring of patients with chronic conditions: diabetes, hypercholesterolaemia 

and coronary heart disease (CHD). The overall pattern was that older patients, in 

these studies typically defined as those aged 75 years or older, were statistically 

less likely to receive cholesterol testing, and HbA1c testing where applicable (the 

two studies of diabetics). This pattern was observed in three studies; the fourth 

study looking at this association, McGovern et al (2008, 2),86 did not observe a 

statistically significant difference.  
 

Another study, Coleman et al (2010),82 examined the association between patient 

age and monitoring of patients with hypertension commencing anti-hypertensive 

treatment. They observed that whilst older patients were less likely to undergo 

baseline blood tests before commencing treatment, they were more likely than 

younger patients to have follow up blood testing within six months of starting 

therapy.  
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Older patients were also statistically more likely to undergo renal function testing 

than those of younger age, both in the context of managing those with known 

diabetes (McGovern et al, 2008, 2)86 and renal function testing in general (de 

Lusignan et al, 2011).77 
 

Tate et al (2010)79 examined the association between patient age and referral for 

blood tests, scans and invasive investigations for patients with symptoms of ovarian 

cancer. They did not observe any statistical difference in rates of CA-125 marker 

blood tests or computerised tomography (CT) scans by patient age, but did observe 

a negative association between patient age and rates of both ultrasound scanning 

and invasive investigations (laparoscopy, laparotomy and/or oopherectomy).  

 

Referral to secondary care 
 

Seven of the 12 medium and high rated studies that considered patient age 

examined referral of patients (with a wide variety of symptoms) to out of practice 

services, including to secondary care. The overwhelming pattern was that older 

patient age decreased the likelihood of referral: in six of these studies older patients, 

typically defined as those aged 75 years or older, were less likely to be referred than 

those who were younger, and in the seventh there was no statistical significance.  
 

This association was observed for a wide variety of symptoms and conditions, from 

referral of patients with depression to mental health or social services (Kendrick et 

al, 2009)80 to referral of those with symptoms that could indicate cancer, such as 

post-menopausal bleeding and dyspepsia (McBride et al, 2010)65 or symptoms of 

ovarian cancer (Tate et al, 2010).79  
 

Two studies considered the impact of patient age on referral for joint pain, the 

prevalence of which increases significantly with patient age. McBride et al (2010)65 

considered hip pain, and observed a statistically significant decrease in the 

likelihood of referral to secondary care for the oldest group of patients, those aged 

85 years and older. The authors adjusted for a range of patient factors, including 

patient gender and co-morbidity. Macfarlane et al (2012)76 examined the effect of 

patients' age on referral for back pain. Whilst they observed that patients aged over 

70 years were slightly less likely to be referred to secondary care specialists, this 

was not statistically significant. This study did not adjust for patient co-morbidity, but 

did take into account patient gender and the disease severity and impact as 

potential confounding factors.  
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The oldest group of patients also appear less likely to be referred for preventative 

healthcare opportunities. Although they did not consider patient co-morbidity or 

capability, Sowden et al (2008)92 noted that patients aged 75 years or older were 

less likely to be referred for exercise referral schemes. Simpson et al (2010)91 

identified a non-linear relationship between patient age and referral for smoking 

cessation services with older patients more likely to be referred than the youngest 

patients but, following the pattern seen in the majority of these studies, the oldest 

patient group in the study (those aged 75 years or older) being the least likely to be 

referred.  

 

3.3.2.2.2 : Patient gender  

 

12 of the medium and high rated studies examined the association between patient 

gender and referral for investigations or to secondary care. 11 of these studies 

observed a difference in rates of investigation and referral between men and 

women; however which gender was more likely to be referred varied depending on 

the patient's underlying symptoms or condition.  

 

Referral for investigations, including diagnostic tests 
 

Seven of the 12 studies looked at the association between patient gender and the 

likelihood of their receiving investigations.  
 

Four of these studies examined the association between patient gender and the 

blood test monitoring of patients with chronic conditions: hypercholesterolaemia, 

CHD and diabetes. In three of these studies women were statistically less likely to 

receive cholesterol testing, whilst the fourth (Phatak et al, 2008)88 did not find 

significant difference by gender for cholesterol testing of patients starting statin 

therapy.  
 

Coleman et al (2010)82 examined the association between patient gender and the 

monitoring of patients with hypertension commencing anti-hypertensive treatment. 

They observed that women were less likely to undergo baseline blood tests before 

commencing treatment, although there was not a significant difference by gender for 

the likelihood of receiving follow up blood testing. 
 

Two studies considered the association between patient gender and renal function 

testing. McGovern et al (2008, 2)86 observed that women with diabetes were less  
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likely to have creatinine testing than men. By contrast, de Lusignan et al (2011)77 

found that women in general practice were overall (that is not limited to diabetic 

patients) more likely to undergo creatinine testing, although whilst they adjust for 

patient age with gender, and patient ethnicity with gender, the potential confounder 

of diabetes as a co-morbidity was not considered alongside gender. 
 

Two studies examined the association between patient gender and more complex 

investigations for CHD. Bonte et al (2008)75 did not observe any significant 

difference by gender in rates of request for cardiac investigation for patients with 

symptoms of CHD; however McGovern et al (2008, 1)85 found that women with CHD 

were less likely than men to be referred for exercise testing or specialist 

assessment. 

 

Referral to secondary care 
 

Six of the 12 medium and high rated studies considered referral of patients to out of 

practice services, including to secondary care.  
 

Three of these studies observed that female patients were less likely to be referred 

to particular secondary care services than male patients. Two studies (Juni et al, 

2010 and McBride et al, 2010)65;78 considered the impact of patient gender on 

referral for hip pain. Despite hip pain being more prevalent in women,78 both studies 

observed that women were significantly less likely to be referred to secondary care. 

Both studies' authors adjusted for patient age, and Juni et al (2010)78 also adjusted 

for disease severity. Bonte et al (2008)75 examined the association between gender 

and referral for patients with symptoms of CHD. They observed that women were 

less likely to be referred to cardiology than men with the same symptoms, although 

equally likely to be referred to other specialities.  

 

Kendrick et al (2009)80 explored the referral of those with depression to mental 

health or social services. The study's data comprised patients whose depression 

severity had been classified using two different scoring systems (both of which are 

widely used): the Hospital Anxiety and Depression Scale (HADS), and the patient 

health questionnaire, 9 item version (PHQ-9). Perhaps rather surprisingly, Kendrick 

et al (2009)80 observed that where patients were assessed using PHQ-9 women 

were less likely to be referred than men, but where HADS had been used women 

were more likely than men to be referred. 
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Two studies did not identify any significant relationship between gender and referral 

to out of practice services: McBride et al (2010)65 considered the management of 

patients with dyspepsia, whilst Simpson et al (2010)91 studied referral for smoking 

cessation.  

 

Only one study found that women were more likely to be referred for an out of 

practice service: Sowden et al (2008)92 observed that women were more likely to be 

referred for exercise referral schemes.  

 

3.3.2.2.3 : Patient ethnicity 

 

Only three of the medium and high rated studies explored the impact of patient 

ethnicity, and all of these studies considered its association with referral for simple 

investigations (blood or urine testing). 

 

Referral for investigations, including diagnostic tests 
 

de Lusignan et al (2011)77 examined the effect of patients' ethnicity on renal function 

testing, measured by blood test (creatinine) or urine test (proteinuria). No details 

were available for why each individual was having their renal function tested. The 

authors noted that both South Asian and black patients were more likely to have had 

their creatinine tested than white patients. This is not unexpected given the high risk 

and burden of diabetes, and subsequent diabetic nephropathy, in patients of these 

ethnicities compared to white patients. However diabetes co-morbidity does not 

appear to entirely explain this effect. There is no statistically significant difference in 

proteinuria testing between the three ethnic groups.  

 

Two of the studies examined whether the likelihood of patients with known chronic 

conditions receiving blood test monitoring varied by patients' ethnicity. Verma et al 

(2010)84 considered the frequency of cholesterol and HbA1c monitoring of diabetic 

patients, whilst Millett et al (2008)87 examined cholesterol testing of patients with 

CHD. Both of these studies found no difference in testing between white and non-

white patients (South Asian or black) when adjusting for age and gender (Millett et 

al, 2008 also adjusted for socio-economic circumstance and GP practice level 

clustering).87 
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Referral to secondary care 
 

This systematic review did not identify any medium or high rated studies which 

considered the impact of patients' ethnicity on the likelihood of referral to secondary 

care.  

 

3.3.2.2.4 : Patient socio-economic circumstance 

 

Six of the medium and high rated studies examined the association between 

patients' socio-economic circumstance (SEC) and referral for investigations or to 

secondary care. All these studies defined patients' SEC using area based measures 

(Townsend, Carstairs, or the Index of Multiple Deprivation). Three of these studies 

considered the association between patients' SEC and their referral for blood tests, 

whilst three looked at referral to more complex services (one study examined both of 

these). Many of the studies did not find a significant association between patient 

socio-economic circumstance and referral; where it was found to have an impact it 

was generally the most deprived patients who were the least likely to be investigated 

or referred to secondary care.  

 

Referral for investigations, including diagnostic tests 
 

Coleman et al (2010)82 examined the association between SEC and the likelihood 

that patients commencing anti-hypertensive drugs received both baseline blood 

tests and follow up blood tests (within six months of commencing treatment). The 

authors observed that patients in the intermediate deprivation quintiles were most 

likely to receive monitoring, even after a wide variety of potential confounding factors 

(such as co-morbidities, smoking status, age, gender and blood pressure) were 

adjusted for. 
  

McGovern et al (2008, 2)86 and Hamilton et al (2010)83 explored the association 

between patients' SEC and blood test monitoring of known diabetic patients. 

McGovern et al (2008, 2)86 did not observe any statistically significant relationship 

between patient deprivation and cholesterol, HbA1c or creatinine testing. By 

contrast, Hamilton et al (2010)83 observed that more deprived patients were less 

likely to have cholesterol and HbA1c testing (although of note is that Hamilton et al, 

2010 did not adjust for potential confounding factors whereas McGovern et al, 2008 

did).83;86 
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Referral to secondary care 
 

McBride et al (2010)65 examined the association between SEC and referral to 

secondary care for patients with three distinct symptom groups, adjusting for several 

key potential confounding factors. Patients with both hip pain and dyspepsia were 

less likely to be referred when they were from a more deprived area. However for 

patients with post-menopausal bleeding the authors observed no statistically 

significant relationship between patients' SEC and their referral. 

McGovern et al (2008, 1)85 considered the association between CHD patients' SEC 

and both cholesterol blood testing and referral for exercise testing or to specialist 

assessment (no distinction is made between these in this study, as they are a 

combined Quality Outcomes Framework target). They did not observe any effect of 

patient deprivation on either of these outcomes. 
 

Only one study observed that patients from more deprived areas were statistically 

more likely to be referred, Simpson et al's (2010)91 examination of referral to 

smoking cessation services. This study was a descriptive analysis and did not adjust 

for potential confounding factors. However rates of referral are counted as 

percentages of the total number of patients in each category, so this effect is not 

simply reflecting higher rates of smoking among the lower SEC population. 

 

3.3.2.2.5 : GP characteristics 

 

This systematic review did not identify any high or medium rated studies which 

considered the impact of individual GPs' personal characteristics on patients' 

likelihood of referral for investigations or to secondary care.  

 

3.3.2.2.6 : Practice characteristics  

 

Four of the 19 medium and highly rated studies examined practice characteristics.  

 

Three of these studied the association between practice size and rates of referral for 

investigations or to secondary care. Two studies (Vamos et al, 2011 and Millett et al, 

2007)81;89 considered the impact of practice size on blood test investigations for 

patients with known diabetes. Vamos et al (2011)81 did not observe any significant 

difference in either cholesterol and HbA1c testing by practice size, but Millett et al 

(2007)89 found that larger GP practices had higher rates for both these  
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investigations. Millett et al (2007)89 also examined the effect of practice size on other 

outcomes for diabetes patients and found that larger practices were also more likely 

to perform creatinine and proteinuria testing, and retinal screening. A third study, 

Saxena et al (2007)90 considered the association between practice size and referral 

for patients with CHD or stroke, considering a range of simple investigations 

(cholesterol testing), more complex diagnostic tests (echocardiogram or CT and MRI 

scans), and referral for exercise testing and specialist assessment. The authors 

observed that for all these outcome measures, referral was more likely in larger 

practices.  

 

Two of the medium and high rated studies considered the association between the 

size of a practice's caseload for a particular disease, and referral of patients with (or 

suspected of having that disease) for investigations or to secondary care. For both 

diabetes (Millett et al, 2007)89 and CHD/stroke (Saxena et al, 2007)90 practices with 

a higher caseload were more likely to refer patients. This was the case for all 

investigations and referral outcomes considered: from simple blood tests to referral 

for scans or specialist assessment. 

 

Three studies examined the association between practice deprivation and referral to 

secondary care or for investigations. Two of these studies observed that practices in 

more deprived areas had lower rates of referral to both investigations and services 

outside primary care: Millett et al (2007)89 found that patients with diabetes were 

less likely to have cholesterol, HbA1c, creatinine or proteinuria tests if they were part 

of practices in more deprived areas, whilst Saxena et al (2007)90 found that in 

practices in more deprived areas patients with CHD were less likely to have blood 

tests for cholesterol or to be referred for echocardiogram, exercise testing or 

specialist assessment, and that patients with strokes were less likely to have had 

cholesterol testing or CT/MRI scanning. By contrast Sowden et al (2008)92 observed 

that patients from practices in more deprived areas were more likely to be referred 

to an exercise scheme. 

 

Table 3 (on the following pages) summarises all the associations between patient 

and practice characteristics  and referral for investigations or to secondary care for 

all 19 medium and high rated studies. I discuss these findings in Section 3.4.2. 
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Table 3 : Associations between patient and practice characteristics and referral for investigations or to secondary care for the 19 
studies rated medium or higher  

Key: ↑ = more likely, ↓= less likely, ↕ = variable pattern (explained more in notes), ↔ = no difference (at a statistical significance of p<0.05), - = not examined 
 

Abbreviations: BMI = body mass index, HbA1c = glycosylated haemoglobin, SEC = socio-economic circumstance 
    

  
Paper 

 
Disease 

 
Outcome 

Patient characteristic Practice characteristic  
Adjusted for 

 
Notes Age 

older vs. 
younger 

Gender 
female vs. 

male 

Ethnicity 
non-white 
vs. white 

Socio-economic 
circumstance 
more deprived 

vs. less deprived 

Deprivation 
more deprived vs. 

less deprived 

Size 
large vs. 

small 

Caseload 
higher vs. 

lower 

Macfarlane, 
2012 76 

Back pain - referral to any  
  specialist (e.g.  
  rheumatologist,  
  psychologist) 

↔ 
 

- - - - - - gender, 
severity/impact 
(chronic pain 
grade score) 

referral of those 
age >70 less 
likely reported in 
text but not 
significant 

de 
Lusignan, 
2011 77 

Renal 
function 
testing 

- creatinine  
  tested 
 

- proteinuria  
  tested 

↑ 
 
 

↑ 

↑ 
 
 

↔ 
 

↑ 
 
 

↔ 
 

- 
 
 

- 

- 
 
 

- 

- 
 
 

- 

- 
 
 

- 

models for: 
age+gender, 
age+ethnicity, 
gender+ethnicity, 
diabetes+ethnicity  

 

Vamos,     
2011 81 

Diabetes - cholesterol  
  tested 
 

- HbA1c tested 

- 
 

- 

- 
 

- 

- 
 

- 

- 
 

- 

- 
 

- 

↔ 
 

↔ 

- 
 

- 

practice level 
clustering 

 

Coleman,  
2010 82 

Anti-
hypertensive 
therapy 

- baseline blood  
  tests 
 

- follow up blood  
  tests (up to 6  
  months) 

↓ 
 

↑ 

↓ 
 

↔ 
 

- 
 

- 

↕* 
 

↕* 
 

- 
 

- 

- 
 

- 

- 
 

- 

age, gender, SEC, 
co-morbidity 
(diabetes), BMI, 
smoking, blood 
pressure, drug 
class prescribed 

* intermediate 
deprivation 
quintiles most 
likely to have 
monitoring 

Hamilton, 
2010 83 

Diabetes - cholesterol  
  tested 
 

- HbA1c tested 

↓ 
 

↓ 

↓ 
 

↓ 

- 
 

- 

↓ 
 

↓ 

- 
 

- 

- 
 

- 

- 
 

- 

none older age   
defined as ≥ 75yr 
NB: SEC 
disparities very 
small 
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Key: ↑ = more likely, ↓= less likely, ↕ = variable pattern (explained more in notes), ↔ = no difference (at a statistical significance of p<0.05), - = not examined 
 

Abbreviations: CT = computerised tomography, HbA1c = glycosylated haemoglobin, PMB = post-menopausal bleeding, SEC = socio-economic circumstance 

 

  
Paper 

 
Disease 

 
Outcome 

Patient characteristic Practice characteristic  
Adjusted for 

 
Notes Age 

older vs. 
younger 

Gender 
female vs. 

male 

Ethnicity 
non-white 
vs. white 

Socio-economic 
circumstance 
more deprived 

vs. less deprived 

Deprivation 
more deprived vs. 

less deprived 

Size 
large vs. 

small 

Caseload 
higher vs. 

lower 

Juni,          
2010 78 

Hip pain - referral to  
  specialist  
  (rheumatology  
  or orthopaedics) 

- ↓ 
 

- - - - - age, disease 
severity 

 

McBride,  
2010 65 

PMB 
 
 

Hip pain 
 
 

Dyspepsia 

- referral to  
  secondary care 
 

- referral to  
  secondary care 
 

- referral to  
  secondary care 

↓ 
 

↓ 
 

↕* 

- 
 

↓ 
 

↔ 

- 
 

- 
 

- 

↔ 
 

↓ 
 

↓ 

- 
 

- 
 
- 

- 
 

- 
 
- 

- 
 

- 
 
- 

age, gender, SEC, 
co-morbidity 
(number of drug 
classes 
prescribed), 
practice level 
clustering 

negative gradient 
in referral for 
PMB by age, for 
hip pain only 
those aged ≥85 yr 
 

 * for dyspepsia 
those aged 55-
64 most referred 

Simpson,  
2010 91 

Smoking 
cessation 

- referral to    
  smoking  
  cessation   
  services 

↕* ↔ 
 

- ↑ - - - none * tendency for 
older patients to 
be referred 
more, except 
those ≥75 

Tate,         
2010 79 

Ovarian 
cancer 
symptoms 

- CA-125 blood  
  test 
 

- CT scan  
 

- ultrasound  
  scan 
 

- invasive  
  investigation 
 

- gynaecology  
  referral 

↔ 
 

↔ 
 

↓ 
 

↓ 
 

↓ 

- 
 

- 
 

- 
 

- 
 

- 

- 
 

- 
 

- 
 

- 
 

- 

- 
 

- 
 

- 
 

- 
 

- 

- 
 

- 
 

- 
 

- 
  

- 

- 
 

- 
 

- 
 

- 
 

- 

- 
 

- 
 

- 
 

- 
 

- 

none negative 
association with 
age (between 40 
and 84 years) 
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Key: ↑ = more likely, ↓= less likely, ↕ = variable pattern (explained more in notes), ↔ = no difference (at a statistical significance of p<0.05), - = not examined 
 

Abbreviations: CHD = coronary heart disease, HbA1c = glycosylated haemoglobin, SEC = socio-economic circumstance 

 

  
Paper 

 
Disease 

 
Outcome 

Patient characteristic Practice characteristic  
Adjusted for 

 
Notes Age 

older vs. 
younger 

Gender 
female vs. 

male 

Ethnicity 
non-white 
vs. white 

Socio-economic 
circumstance 
more deprived 

vs. less deprived 

Deprivation 
more deprived vs. 

less deprived 

Size 
large vs. 

small 

Caseload 
higher vs. 

lower 

Verma,  
2010 84 

Diabetes - cholesterol  
  tested 
 

- HbA1c tested 

- 
 

- 

- 
 

- 

↔ 
 

↔ 

- 
 

- 

- 
 

- 

- 
 

- 

- 
 

- 

age, gender  

Kendrick,   
2009 80 

Depression - referral to  
  mental health  
  or social  
  services 

↓ 
 

↕* 
 

- 
 

- - - - age, gender, co-
morbidity 
(diabetes, CHD, 
other physical), 
severity, past 
history, region 

older age   
defined as ≥ 65yr 
 

* men assessed 
with PHQ-9 
more likely to be 
referred, those 
assessed with 
HADS less likely 

Bonte,       
2008 75 

CHD 
 

- investigation 
 

- referral to  
  cardiology 
 

 - referral to other    
   specialties  

- 
 

- 
 

- 

↔ 
 

↓ 
 

↔ 

- 
 

- 
 

- 

- 
 

- 
 

- 

- 
 

- 
 

- 

- 
 

- 
 

- 

- 
 

- 
 

- 

none 
(but controlled 
factorial design) 

 

McGovern, 
2008 (1) 85 

CHD - cholesterol  
  tested 
 

- referral for   
  exercise testing/  
  specialist  
  assessment 

↓ 
 

↓ 

↓ 
 

↓ 

- 
 

- 
 

↔ 
 

↔ 
 

- 
 

- 
 

- 
 

- 
 

- 
 

- 
 

age, gender, SEC, 
co-morbidity (CHD 
related), practice 
size, practice level 
clustering 
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Key: ↑ = more likely, ↓= less likely, ↕ = variable pattern (explained more in notes), ↔ = no difference (at a statistical significance of p<0.05), - = not examined 
 

Abbreviations: CHD = coronary heart disease, HbA1c = glycosylated haemoglobin, HDL = high-density lipoprotein, SEC = socio-economic circumstance 

 

  
Paper 

 
Disease 

 
Outcome 

Patient characteristic Practice characteristic  
Adjusted for 

 
Notes Age 

older vs. 
younger 

Gender 
female vs. 

male 

Ethnicity 
non-white 
vs. white 

Socio-economic 
circumstance 
more deprived 

vs. less deprived 

Deprivation 
more deprived vs. 

less deprived 

Size 
large vs. 

small 

Caseload 
higher vs. 

lower 

McGovern, 
2008 (2) 86 

Diabetes  - cholesterol  
  tested 
 

- HbA1c tested 
 

- creatinine  
  tested 

↔ 
 

↔ 
 

↑ 

↓ 
 

↓ 
 

↓ 

- 
 

- 
 

- 

↔ 
 

↔ 
 

↔ 

- 
 

- 
 

- 

- 
 

- 
 

- 

- 
 

- 
 

- 

age, gender, SEC, 
co-morbidity 
(diabetes related), 
practice level 
clustering 

 

Millett, 
2008 87 

CHD - cholesterol  
  tested 

- - ↔ 
 

- - - - age, gender, SEC, 
practice level 
clustering 

 

Phatak,  
2008 88 

Statin 
therapy 

- cholesterol  
  testing  
  total 
  HDLs 
  triglycerides 

 
↓ 
↓ 
↓ 
 

 
↔ 
↑ 
↑ 
 

 
- 
- 
- 

 
- 
- 
- 

 
- 
- 
- 

 
- 
- 
- 

 
- 
- 
- 

age, gender, 
region, co-
morbidity 
(hypertension), 
risk of CHD,  
smoking, baseline 
cholesterol 

older age 
defined as ≥ 75 
years 

Sowden,   
2008 92 

Exercise 
referral 
scheme 

- referral to  
  exercise  
  referral scheme 

↓ 
 

↑ - - ↑ - - patient age and 
gender; practice 
area, deprivation, 
training status, 
distance to scheme 

older age 
defined as ≥ 75 
years 
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Key: ↑ = more likely, ↓= less likely, ↕ = variable pattern (explained more in notes), ↔ = no difference (at a statistical significance of p<0.05), - = not examined 
 

Abbreviations: CHD = coronary heart disease, CT = computerised tomography, HbA1c = glycosylated haemoglobin, MRI = magnetic resonance imaging 
 

  
Paper 

 
Disease 

 
Outcome 

Patient characteristic Practice characteristic  
Adjusted for 

 
Notes Age 

older vs. 
younger 

Gender 
female vs. 

male 

Ethnicity 
non-white 
vs. white 

Socio-economic 
circumstance 
more deprived 

vs. less deprived 

Deprivation 
more deprived vs. 

less deprived 

Size 
large vs. 

small 

Caseload 
higher vs. 

lower 

Millett,     
2007 89 

Diabetes  - cholesterol  
  tested 
 

- HbA1c tested 
 

- creatinine  
  tested 
 

- proteinuria  
  tested 
 

- retinal  
  screening  
  performed 

- 
 

- 
 

- 
 

- 
 

- 

-- 
 

- 
 

- 
 

- 
 

- 

- 
 

- 
 

- 
 

- 
 

- 

- 
 

- 
 

- 
 

- 
 

- 

↓ 
 

↓ 
 

↓ 
 

↓ 
 

↓ 
 

↑ 
 

↑ 
 

↑ 
 

↑ 
 

↑ 
 

↑ 
 

↑ 
 

↑ 
 

↑ 
 

↑ 
 

none  

Saxena,      
2007 90 

CHD 
 
 
 
 
 
 
 
 

 
Stroke 

- cholesterol  
  tested 
 

- referral for  

  exercise testing/  
  specialist  
  assessment 
 

- referral for  

  echocardiogram 
 

- cholesterol  
  tested 
 

- CT or MRI  
  scan 

- 
 

- 
 
 
 

- 
 
 

- 
 
- 

- 
 

- 
 
 
 

- 
 
 

- 
 
- 

- 
 

- 
 
 
 

- 
 
 

- 
 
- 

- 
 

- 
 
 
 

- 
 
 

- 
 
- 

↓ 
 

↓ 
 
 
 

↓ 
 
 

↓ 
 
↓ 

↑ 
 

↑ 
 
 
 

↑ 
 
 

↑ 
 
↑ 

↑ 
 

↑ 
 
 
 

↑ 
 
 

↑ 
 
↑ 

none  
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3.3.3 :  The 28 lower rated studies 

 

28 studies were rated lower than medium, of which nine were rated low/medium, 13 

rated low and six rated low/exclude.  

 

Table 4 (pages 77-83) summarises the characteristics and outcome measures 

examined in each of these studies, as well as the key reasons for each study's lower 

rating. 
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Table 4 : Summary of study design and reasons for low rating of the 28 studies rated lower than medium  

Abbreviations: COPD = chronic obstructive pulmonary disease, PCT = primary care trust, SEC = socio-economic circumstance 
 

 

Paper Disease Outcomes Characteristics studied Reasons for low rating 

Patient GP Practice Low/biased 
response rate 

Not 
representative of 
UK population 

No 
denominator 
group  

No adjustment 
for confounding 

Results not 
usable for 
my review 

Martin,  
2012 93 
 

COPD Referral to 
pulmonary 
rehabilitation 

ethnicity - - - Yes 
three London 
PCTs 

- - - 

Baughan,  
2011 94 

Suspected 
cancer 

Urgent 
referrals for 
suspected 
cancer  

age - - - - - Yes 

 
Yes 
reported 
results not in 
usable format 
for me 

de Lusignan, 
2011 95 

Depression 
and/or anxiety 
disorders 

Referral to 
IAPT services 
(Improving 
Access to 
Psychological  
Therapies) 

age, 
gender, 
ethnicity, 
SEC 

- - Yes 
risk of 
respondent 
bias could not 
be assessed 

- Yes 

 
Yes 

 
- 

Grimshaw, 
2011 96 

Low back 
pain 

Referral for 
lumbar spine  
X-ray 

- beliefs  - 
 

Yes 
low response 
rate 

- - - Yes 
study aim 
different to  
my review  
aim 

Hammouche,  
2011 97 

Hypertension Cholesterol, 
blood glucose, 
creatinine, 
electrolytes 
and proteinuria 
tested 

age, 
gender, 
SEC 
 

- 
 
 

size, 
deprivation 
 

Yes 
risk of 
recruitment 
bias 

Yes 
18 Norfolk GP 
practices 

- Yes 
considered 
some but no 
accounting for 
clustering 

- 
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Table 4 (continued) - Summary of study design and reasons for low rating of the 28 studies rated lower than medium  
 

Abbreviations: PCT = primary care trust, SEC = socio-economic circumstance 
 

Paper Disease Outcomes Characteristics studied Reasons for low rating 

Patient GP Practice Low/biased 
response rate 

Not 
representative of 
UK population 

No 
denominator 
group  

No adjustment 
for confounding 

Results not 
usable for 
my review 

Hu,  
2011 98 

Parkinson's 
Disease 

Seen a 
specialist,  
sub-optimal 
care (delay in 
referral) 

age, 
gender, 
SEC 

- - Yes 
poor reporting 
of response 
rate 

- - - - 

Jinks,  
2011 99 

Knee pain Referral to 
rheumatology 
or 
orthopaedics 

age, 
gender 

- - Yes 
risk of 
selection bias 

Yes 
three GP 
practices in   
North 
Staffordshire 

- - - 

Raymond,  
2011 100 

Prevention  Cholesterol 
and blood 
glucose 
tested 

self 
efficacy 
 

- - - Yes 
three GP 
practices  
in London 

- - Yes 
self efficacy  
is not in the 
scope of my 
review 

Wagg,  
2011 101 

Urinary 
incontinence 

Referral for  
specialist 
opinion, 
cystometry 
testing 

age 
 

- 
 

- 
 

Yes 
potential for 
recruitment 
bias 

Yes 
only one practice 
per PCT, may not 
be representative 

Yes 

 
- - 

McGorm,  
2010 102 

Unspecified 
(patients with 
medically 
unexplained 
symptoms) 

Referral to  
specialist 
services 

age, 
gender, 
SEC  

- - Yes 
potential for 
respondent 
bias 

Yes 
five GP practices     
in one Scottish 
city 

- - Yes 
study does 
not make a 
distinction 
between 
different 
symptoms  
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Table 4 (continued) - Summary of study design and reasons for low rating of the 28 studies rated lower than medium  
 

Abbreviations: HbA1c = glycosylated haemoglobin, HIV = human immunodeficiency virus 
 

Paper Disease Outcomes Characteristics studied Reasons for low rating 

Patient GP Practice Low/biased 
response rate 

Not 
representative of 
UK population 

No 
denominator 
group  

No adjustment 
for confounding 

Results not 
usable for 
my review 

Murray,  
2010 103 

Coronary 
heart disease 

Cholesterol 
tested 

ethnicity - - - Yes 
one (ethnically 
diverse) London 
borough only 

- Yes 
no statistical 
tests (not even 
significance) 

Yes 
study's 
primary aim 
different to 
my review 

Kumar,  
2010 104 

Rheumatoid 
arthritis 

'GP delay' 
(weeks from 
primary to 
secondary 
care) 

ethnicity - - Yes 
no data on 
response rates 

Yes 
one hospital 
trust 

Yes 
no  
information    
on those 
remaining in 
primary care 

- - 

Nicholson,  
2010 105 

Epididymo-
orchitis 

Chlamydia, 
Gonorrhoea, 
microbial and 
urine testing 

age - 
 

- 
 

- Yes 
some patients 
managed 
outside GP 
practice    

- Yes 

 
Yes 
good quality 
but study 
focus was 
not on 
investigation  

Sadler,  
2010 106 

Sexually 
transmitted 
infections 

Chlamydia 
and HIV 
testing 
 

- age 
 

size, 
deprivation  

- Yes 
combines two 
very different 
populations  

- Yes 

 
- 

Fischbacher,  
2009 107 

Diabetes Cholesterol 
and HbA1c 
tested, retinal 
screening 

ethnicity - 
 

-  - Yes 
one area of 
Scotland 

- - Yes 
unclear   
which results 
were ordered 
in secondary 
care 
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Table 4 (continued) - Summary of study design and reasons for low rating of the 28 studies rated lower than medium  
 

 

Abbreviations: HbA1c = glycosylated haemoglobin 
 
 

Paper Disease Outcomes Characteristics studied Reasons for low rating 

Patient GP Practice Low/biased 
response rate 

Not 
representative of 
UK population 

No 
denominator 
group  

No adjustment 
for confounding 

Results not 
usable for 
my review 

Ingram,  
2009 108 

Presentation  
to out-of-hours 
GPs 

Referral to  
hospital (as an 
emergency) 

- gender, 
attitudes 
(including 
tolerance 
of risk) 

- Yes 
poor response 
rate, quite 
small sample 
size 

- - - Yes 
no data to 
compare 
referred and 
not referred 
clinically 

Loo,  
2009 109 

Atrial 
fibrillation 

Echo-
cardiography 

age - - Yes 
very small 
sample size 

Yes 
small region  
(South Devon)  

- Yes 
no statistical 
tests (not even 
significance) 

- 

Green,  
2008 110 

Disordered 
eating 

Intention to 
refer to eating 
disorder 
services 

- age, 
gender, 
training 
status, 
years 
practising, 
attitudes 

size Yes 
low response 
rate, poor 
sample size 

Yes 
one county  

- - Yes 
results and 
analysis not 
presented 
clearly 

Tahrani, 
2008 111 

 

Diabetes Cholesterol, 
HbA1c, 
creatinine, 
micro-
albuminuria 
tested, retinal 
screening  

- - size - - - Yes 

 
Yes 
crude 
examination 
of practice 
characteristic 
examined 
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Table 4 (continued) - Summary of study design and reasons for low rating of the 28 studies rated lower than medium  
 

 

Abbreviations: CHD = coronary heart disease, CT = computerised tomography, ECG = electrocardiogram, HbA1c = glycosylated haemoglobin,   

            LV D = left ventricular dysfunction, MRI = magnetic resonance imaging 
 

Paper Disease Outcomes Characteristics studied Reasons for low rating 

Patient GP Practice Low/biased 
response rate 

Not 
representative of 
UK population 

No 
denominator 
group  

No adjustment 
for confounding 

Results not 
usable for 
my review 

Ashworth, 
2007 112 
 

 

Mental health 
(on lithium) 
 
 

Coronary 
heart disease 
(CHD) 
 

Left ventricular 
disease (LVD) 
 

Stroke 

Lithium, 
creatinine, 
thyroid testing 
 

Exercise ECG  
testing 
 
 

Echo-
cardiography 
 

Referral for 
CT/MRI 

- - deprivation - - - Yes 

 
Yes 
unclear 
paper - 
many results 
only reported 
in text not 
clear tables 

Crilly,  
2007 113 

Angina Cholesterol 
testing, 
exercise ECG, 
coronary  
angiography, 
thallium scan 

gender - - - Yes 
15% Liverpool 
population only 

- - - 

Gray,  
2007 114 

Diabetes   Cholesterol, 
  HbA1c, 
  creatinine, 

micro-
albuminuria  

  testing and   
  retinal  
  screening 

ethnicity - - - Yes 
32 practices in 
one (ethnically 
diverse) London 
PCT  

- - - 
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Table 4 (continued) - Summary of study design and reasons for low rating of the 28 studies rated lower than medium 
 

Abbreviations: CHD = coronary heart disease, OOH = out-of-hours, PMB = post-menopausal bleeding 
 

Paper Disease Outcomes Characteristics studied Reasons for low rating 

Patient GP Practice Low/biased 
response rate 

Not 
representative of 
UK population 

No 
denominator 
group  

No adjustment 
for confounding 

Results not 
usable for 
my review 

McLean,  
2007 115 

CHD 
 
Stroke 
 
Diabetes 

Cholesterol 
testing (for all 
diseases)  
and retinal 
screening 
(diabetes only) 

- - rurality - Yes 
unclear if rural 
Scotland 
generalisable to 
rural rest of UK 

- Yes 

 
- 

Parker,  
2007 116 

Colorectal 
bleeding 
 
PMB 

Relevant 
referral or 
investigation 
(for both 
symptoms) 

age - - - - - Yes 
does not 
appear to 
consider for 
referral results 

Yes 
analyses 
focus on co-
morbidity not 
non-clinical 
characteristics 

Ridsdale,  
2007 117 

Headache Referral to  
neurologist 

age, 
gender 

- - Yes 
low response 
rate, risk of 
participation 
bias 

Yes 
18 GP practices 
in one London 
region only 

- - - 

Roberts,  
2007 118 
 

Health checks 
in patients with 
schizophrenia  

Cholesterol 
tested 
 

co-
morbidity 

-  Yes 
low response 
rate, small 
sample size 

- - - Yes 
considers co-
morbidity but 
no 
demographic  

Rossdale,  
2007 119 

Presentation  
to out-of-hours 
(OOH) GPs 

Referral to 
hospital (as an  
emergency) 

- gender, 
role,years 
practising
number  
of OOH 
consults 

- - Yes 
one out-of-hours 
centre in Bristol 

- - Yes 
no data to 
compare 
referred and 
not referred 
clinically 
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Table 4 (continued) - Summary of study design and reasons for low rating of the 28 studies rated lower than medium 
 

Abbreviations: SEC = socio-economic circumstance 
 

Paper Disease Outcomes Characteristics studied Reasons for low rating 

Patient GP Practice Low/biased 
response rate 

Not 
representative of 
UK population 

No 
denominator 
group  

No adjustment 
for confounding 

Results not 
usable for 
my review 

Weich,  
2007 120 

Depression Referral for 
psychological  
treatment 

age, 
gender, 
SEC 
 

- - Yes 
high attrition 
rate, effects of 
bias uncertain 

- - - Yes 
cannot be 
certain if 
referral was 
via GP or 
other route 
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3.3.3.1 :  Quality assessment and critical appraisal  

 

As with the higher rated studies, the 28 lower rated studies differed considerably in 

their aims, study design and methods, and therefore there were also differences in 

the reasons they were allocated a low rating during quality assessment and critical 

appraisal (studies were allocated a low rating if deemed low quality and/or not very 

relevant or generalisable to my systematic review). However there were some 

commonly occurring features in those studies given a low rating.  

 

3.3.3.1.1 : Low or potentially biased response rate 
 

Low or biased response rate was an issue in 14 of the lower rated studies.   
 

Several of the low rated studies had a very small sample size: for example Loo et al 

(2009)109 report data for 131 patients (managed by GPs from a single practice), 

whilst Green et al (2008)110 surveyed 88 GPs. This affected their quality rating 

because of concerns that they might not be representative of the overall population.  
 

A number of studies had a low response rate (in some less than a third of those 

approached participated),96;110;118 which could lead to a risk of response bias. Other 

studies were rated low because their methods had significant potential for 

recruitment, participation or selection bias, or as a result of having a high attrition 

rate during the course of the study. Higher rated studies did not necessarily have 

completely unbiased methods, however in these studies the authors had taken 

steps to reduce potential sources of bias or, if this was not possible, were 

transparent about and aware of the risk of bias when drawing conclusions from their 

results.  
 

Three studies either did not report a response rate, or did not report one that could 

be clearly interpreted. Since it was therefore not possible to evaluate whether these 

studies' response rates and consideration of bias were adequate, all three were also 

rated lower quality.  
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3.3.3.1.2 : Study sample population not representative of the UK population 
 

In 18 of the 28 studies rated low quality the study's sample population could not be 

considered representative of the UK population overall, and therefore its 

generalisability was uncertain.  
 

Table 4 gives more details why each of these study's sample populations was not 

considered representative. Typically this was either due to the study being small 

scale (e.g. a single hospital trust or out-of-hours practice) or confined to a specific 

area (e.g. one city, or a small region), or because the study population was of 

significantly different composition to the overall population of the UK (e.g. a single, 

very ethnically diverse primary care trust in London).  

 

3.3.3.1.3 : No denominator group of all those eligible for referral 
 

In three studies there was only information on the characteristics of patients who 

were referred, not those remaining in primary care. As a result it was not possible to 

compare those patients referred with a 'denominator group' to examine any non-

clinical variation in referral in order to answer my systematic review's question. 

 

3.3.3.1.4 : No adjustment for confounding 
 

A number of studies did not adjust for any potential likely confounding factors, such 

as patient age and gender. Not adjusting for confounding did not mean that a study 

was automatically assigned a lower rating. This was because in some studies 

confounding was adjusted for within the study design itself rather than the analysis 

(e.g. a factorial design), whilst for others it was considered acceptable if the sample 

size was extremely large, or the rest of the study was of high quality. 11 of the lower 

rated studies did not adjust for confounding; in fact two of them had not reported any 

statistical analysis of their results, including significance testing. 

 

3.3.3.1.5 : Study's results not usable for my systematic review 
 

The primary aim of a number of the studies differed from the aim of my systematic 

review. This in itself was not an absolute reason for exclusion or low rating of a 

study: many of these studies contained information to answer the research question 

(e.g. a study evaluating how rates of cholesterol testing have changed over time by 

patients' socio-demographic characteristics still provided useful data on how 

cholesterol testing varies by non-clinical patient characteristics).88 However several 
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of the studies rated lower did not provide quantitative information about the 

characteristics or outcomes that I was interested in,96;100;105;111;116;118 whilst in others 

the results or analyses were not presented clearly enough for me to 

use.94;103;107;108;110;112;119  
 

Two studies were rated lower because it was not possible to determine whether all 

their data met the inclusion criteria. In the study by Weich et al (2007)120 it was not 

possible to distinguish patients who had been referred from their GP from those who 

had been referred via another route. McGorm et al's (2010)102 study of patients with 

medically unexplained symptoms grouped all patients together and, especially in 

light of the heterogeneity in referral patterns (often by disease type) seen between 

many of the higher rated studies, I felt it was not reasonable to consider as a whole 

the referral data for different, unknown symptoms.  
 

Overall, 15 of the low rated studies did not have results that were usable (in content 

or format) to answer the question of my systematic review.  
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3.3.3.2 :  Comparison of the low rated studies with those rated higher 

 

I identified three main areas in which the 28 lower rated studies differ from the 19 

medium and high quality studies already discussed in Section 3.3.2. These are the 

disease considered, the characteristics explored, and the study methods/designs. 

 

3.3.3.2.1 : Disease considered 

 

A wide variety of physical disease types were considered both within the higher 

quality studies and within the low quality studies. Both groups also studied patients 

presenting to their GP with symptoms (e.g. joint pain or symptoms suggestive of 

cancer) as well as those undergoing management or monitoring of a previously 

diagnosed condition (e.g. heart disease or diabetes). However certain diseases 

were less likely to be considered in the higher rated studies.  
 

11 of the 68 studies critically appraised considered the management of mental 

health symptoms or conditions (including Parkinson's disease and dementia). 

However only one of these was rated medium/high and therefore considered in 

detail in this review: four studies were rated lower quality, whilst six were excluded 

on the grounds of quality. This meant it was therefore not possible for me to 

examine non-clinical variation in mental health referral and treatment in this 

systematic review, despite it being fairly frequently addressed in the literature. 
 

Similarly, five of the critically appraised studies considered patients with sexually 

transmitted infections (STIs). Two of these were included in the review, classified as 

low quality; the other three were excluded after full paper review (either on the 

grounds of quality or relevance). This was primarily due to the complication that 

sexual health is frequently managed in specialised clinics (which do not require GP 

referral to access), and therefore those patients being investigated or managed in 

general practice are unlikely to be fully representative of the population as a whole.  
 

There were also a small number of studies that examined referral but did not give 

details of the underlying symptoms or disease; these were typically studies 

examining referrals from out-of-hours GP services,108;119 and therefore may reflect 

GPs' management of patients with acute medical situations. However since it was 

not possible to determine whether any non-clinical variation seen was appropriate 

variation (e.g. due to patients' differing underlying health needs) or not, these 

studies were rated lower.  



Chapter 3 

 88   

3.3.3.2.2 : Characteristics explored 

 

12 of the 68 papers critically appraised considered the effect of patient ethnicity, but 

only three of these were assessed as being high quality. This may reflect poor 

reporting of ethnicity in routine data (many of the studies included in this systematic 

review report on data from the 2000s, when reporting of ethnicity data was 

notoriously incomplete), as well as the variation in ethnic density and diversity 

across the United Kingdom. Studies exploring ethnicity were generally small single 

centre studies conducted in multi-ethnic populations; as a result their findings were 

often not generalisable to the rest of the country.  
 

Few studies considered the effect of GP characteristics. Those that did tended to 

focus on GPs' psychological characteristics, such as their attitude to risk or their 

personal beliefs about illness. While these studies provided an interesting insight 

into additional deeper factors that may underlie GPs' decision making the majority 

were not of sufficient quality to meet the criteria for inclusion. 

 

3.3.3.2.3 : Study methods/designs 

 

Four of the studies evaluated used vignette methods;75;110;121;122 however all but one 

of these were excluded on the grounds of quality. Generally this was due to potential 

priming of the GP participants (e.g. they were informed of the study subject at 

recruitment, or their management decisions were selected from a pre-determined 

multiple choice list) or significant potential for bias (e.g. a greater proportion of 

participants than expected had a specialist interest in the condition being studied). 

Vignettes were typically delivered on paper, although one study used a voice 

recording of a consultation.  

 

3.3.3.2.4 : Findings of the lower rated studies 

 

I have chosen not to report the findings of the 28 lower rated studies in depth, since 

these are studies which our critical appraisal and quality assessment did not rate 

highly - either due to their lack of relevance for my systematic review, or their 

quality. However it is worth noting that, in general, a similar pattern of association 

between non-clinical characteristics and GPs' referral of patients for investigations 

or to secondary care was seen in the lower rated studies as in the higher rated 

studies that I have reported in detail.  
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3.4 :  Discussion  

 

3.4.1 :  Main findings  

 

There has not been much research into non-clinical variation in GPs' referral of 

patients with symptoms that could indicate cancer. In this systematic review I have 

therefore included all papers that examine UK GPs' decisions to refer patients for 

any investigations (including diagnostic tests) or to secondary care, rather than 

using patients' symptoms or medical condition to determine a paper's inclusion.  

 

This systematic review provides consistent evidence that patient age and gender 

are associated with variation in GPs' referral behaviour. The oldest patients (in 

particular those 75 years or older) were consistently less likely to be referred. This 

association was observed for patients with a wide variety of symptoms and 

conditions. In contrast, the effect of patients' gender does not have a consistent 

effect: for some symptoms or conditions women are more likely to be referred, whilst 

for others the situation is reversed.  

 

There is more uncertainty regarding the association between other patient 

characteristics and GPs' referral behaviour. Higher levels of patient deprivation were 

associated with lower referral in some cases, but not all. Studies varied in the 

indicators they used to measure deprivation; furthermore all studies used area 

based measures of deprivation rather than personal indicators, so it is not possible 

to draw any firm conclusions about whether GP referral is associated with an 

individual patient's socio-economic circumstance. It is also not possible to form any 

conclusions about whether patient ethnicity has any effect, because despite several 

studies examining this there were not enough that were highly rated or of high 

enough quality methodologically (their sample populations were typically small 

and/or not representative of the UK population). 

 

There were not enough studies examining the association between either individual 

GP or practice characteristics and GPs' referral behaviour to draw firm conclusions 

about their possible effect on GPs’ decisions to refer patients for investigations or to 

secondary care.  
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3.4.2 :  Possible explanations for these findings 

 

3.4.2.1 : Patient age 

 

None of the studies in my systematic review provide empirical evidence for why 

older patients were less likely to be referred for investigations (including diagnostic 

tests) or to secondary care.  

 

As has been proposed in the literature, some of the differences in referral for 

investigations or to secondary care by patient age could be explained by the effect 

of patient age on: 
 

 the likelihood of severe disease 113;121;123  

This might explain why we observed that older patients were more likely to 

receive particular blood test investigations: both de Lusignan et al (2011)77 

and McGovern et al (2008, 2)86 found that renal function testing was more 

common in older patients (and rates of kidney disease are known to increase 

with age), whilst Coleman et al's (2010)82 observation that older patients 

were more likely to have follow up blood testing after starting statin therapy 

could reflect a concern from GPs about increased risk of side-effects or 

medication interactions.82 

 

 risk of the investigation itself 113;124  

This could account for Tate et al's (2010)79 finding that for patients with 

symptoms of ovarian cancer referral for invasive investigations was rarer for 

older patients, but that there were no differences by age for non-invasive 

tests.  

  

 the patient's underlying level of health and co-morbidities, which GPs could 

perceive as a contra-indication for treatment 124;125  
 

This might explain why Sowden et al (2008)92 found that patients aged 75 

years or older were less likely to be referred for exercise referral schemes, 

given that older patients are more likely to struggle with exercise and the 

authors did not adjust for patient co-morbidity or capability. 

 

Only a few of the studies in my systematic review that examined patient age also 

adjusted for patient co-morbidity. This may explain some of the differences in 

findings seen between studies: for example McBride et al (2010)65 (who did adjust 
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for co-morbidity) found that older patients with hip pain were significantly less likely 

to be referred to secondary care, whilst Macfarlane et al (2012)76 (who did not adjust 

for co-morbidity) reported no difference in referral by age for patients with back pain. 

The lack of consistency in studies' consideration of patients' co-morbidities also 

means that it is unclear whether older patients were indeed at greater risk of contra-

indications, or less fit for investigations and treatment.  

 

None of the studies in my systematic review that explored patient age reported 

examining patients' wishes for, or beliefs and concerns about, investigation and/or 

treatment. 

 

It therefore remains unclear whether the differences in referral (for investigation and  

to secondary care) by patient age seen in my systematic review were appropriate 

and due to differences in patients' fitness for referral, or in accordance with patients' 

wishes, or if perhaps they reflect GPs' own expectations of patients' fitness or 

wishes for referral.  

 

It is also possible that these differences are not in the best interests of patients: for 

example differences in GPs' referral behaviour might contribute to the particularly 

wide survival gap between the UK and the best-performing countries for the oldest 

patients with cancer.10 Since overall life expectancy in the UK is increasing,126 

understanding the reasons behind this variation in referral by patient age (and 

whether it is detrimental) is likely to become an issue of increasing importance.  

 

3.4.2.2 : Patient gender 

 

The effect of patient gender on referral for investigations or to secondary care 

appears complex: for some symptoms and conditions women are more likely than 

men to be referred, whilst for other symptoms and conditions the situation is 

reversed. 

 

As has been proposed in the literature, some of the differences in referral for 

investigations or to secondary care by patient gender may be explained by: 
 

 GPs' perception of the risk and/or likelihood of disease varying by        

gender 75;113;127;128 
  

 

The perception that women are at lower risk of CHD than men could explain 

why McGovern et al (2008, 1)85 found that women with CHD were less likely 
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than men to be referred for exercise testing or specialist assessment, and 

Bonte et al (2008)75 observed that, even when presenting with identical 

symptoms to men, women were less likely to be referred to cardiology - but 

as likely to be referred to other secondary care specialities. It may also 

explain why several studies found that women were significantly less likely to 

receive cholesterol testing,83;85;86 or to undergo baseline blood tests before 

commencing anti-hypertensive treatment:82 hypercholesterolemia and 

hypertension are both known risk factors for CHD. However it is important to 

remember that GPs' perceptions of the risk of disease may not always be 

accurate: for example studies have shown rates of CHD in women are not 

dissimilar to those in men, but that the disease often presents with less 

typical symptoms.113;127  
 

However a difference in perceived risk, or even prevalence, of disease 

cannot explain differences in referral by patient gender completely: both 

McBride et al (2010)65 and Juni et al (2010)78 observed that female patients 

with hip pain were less likely to be referred to secondary care than male 

patients, even though hip pain is more prevalent in women.78 This difference 

in referral was seen despite both studies adjusting for patient age, and one 

adjusting for disease severity.  

 

 Women are less likely to be in full-time employment than men, so may have 

increased flexibility for appointments 128;129 
 

Whilst many studies observed that women were less likely to be referred to 

secondary care services than men, Sowden et al (2008)92 found that women 

were consistently more likely than men to be referred to an exercise referral 

scheme. This study adjusted for a number of potential confounding factors, 

but not for employment, which could have contributed to this effect. 

 

 Women are more likely to visit their GP than men, and variation in referral 

could reflect different thresholds of symptom tolerance reached before a  
 

patient consults their GP 123;128;130;131 
 

Kendrick et al's (2009)80 study of referral of patients with depression to 

mental health or social services had the surprising findings that women were 

less likely to be referred than men if assessed using one depression 

screening and severity score, but more likely to be referred when using a 

different score. This may reflect slight differences in the two scores: HADS 
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(women assessed using this score were more likely to be referred than men) 

evaluates both depression and anxiety, whilst the PHQ-9 is based strictly on 

the Diagnostic and Statistical Manual of Mental Disorders (DSM). These 

findings could be explained by men being less likely than women to report 

mental health concerns to their GP, but when they do attend perhaps being 

more likely to meet the DSM threshold for diagnosis. 
 

None of the higher rated studies that examined patient gender adjusted for 

any difference in the rates of GP attendance by gender. However given that 

the overall pattern appears that women are less likely to be referred in some 

situations, and this is despite the fact that we know women attend primary 

care more frequently, there may be other underlying influences that we are 

not yet aware of.  

 

It therefore remains unclear what underlies the variation in referral (and the range of 

that variation) by patient gender seen in this systematic review. As with patient age it 

is also uncertain both whether this variation is intentional and, whether intentional or 

not, it is in the best interests of the patients.  

 

3.4.2.3 : Deprivation 

 

Whilst nearly half of the studies I examined in detail in my systematic review 

considered the association between the level of deprivation (patient or practice area) 

and GPs' referral of patients for investigation and to secondary care, their findings 

were inconsistent. This was even the case amongst studies considering the same 

outcome measures: for example between McGovern et al (2008, 2)86 and Hamilton 

et al (2010)83 both exploring the association between patients' socio-economic 

circumstance and blood test monitoring of known diabetic patients, and between 

Saxena et al (2007)90 and McGovern et al (2008, 1)85 examining the association 

between deprivation and referral for investigations for patients with CHD. These 

differences may reflect methodological differences between studies: for example 

different sample populations, or whether there was adjustment for potential 

confounding factors. It is also important to note that whilst all the medium or high-

rated studies used area based measures of deprivation, they did not all use the 

same measure.  
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It is possible that, as with patient gender, the association between patient socio-

economic circumstance and referral to secondary care varies according to a 

patient's symptoms: McBride et al (2010)65 observed deprivation was significantly 

associated with referral of patients with hip pain or dyspepsia, but not those with 

post-menopausal bleeding. This may reflect the 'red flag' nature of post-menopausal 

bleeding (which should always be considered pathological) in contrast to dyspepsia 

and hip pain. 

 

This systematic review does suggest that patients from more deprived areas may be 

more likely to be referred for preventative interventions than those who are more 

affluent: deprivation was shown to be associated with higher rates of referral to both 

smoking cessation services (Simpson et al, 2010)91 and exercise referral schemes 

(Sowden et al, 2008).92 This may reflect GPs having a greater awareness of 

unhealthy lifestyle behaviours in this population, although it must also be noted that, 

in respect of the exercise referral schemes considered in Sowden et al's (2008)92 

study, these were specifically targeted at deprived areas, which could explain their 

observation.  

 

3.4.2.4 : Patient ethnicity 

 

Only three of the included studies explored the impact of patient ethnicity on referral 

for investigations or to secondary care although, as discussed in Section 3.3.3.2.2, 

several of the lower rated studies also looked at ethnicity. The lack of high quality 

studies examining the association between ethnicity and referral is likely to reflect 

the difficulties of collecting ethnicity data, and the lack of complete data in several 

GP research databases due to poor reporting of ethnicity (particularly in studies 

using routine data from a few years ago, when ethnicity reporting was far less 

complete). It also reflects the ongoing challenge that researchers conducting 

observational studies examining patient ethnicity face: that of doing so in diverse 

enough populations, but also across large areas so that the findings are 

generalisable.   

 

3.4.2.5 : GP and practice characteristics 

 

Only four of the included studies examined the association between practice 

characteristics and referral for investigations or to secondary care, and no medium 
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or high rated studies considered the impact of individual GPs' personal 

characteristics on these outcomes - although a number of the lower rated studies 

did consider either individual GP or practice characteristics. As with patient ethnicity, 

it is therefore not possible for my systematic review to effectively evaluate the 

impact of these characteristics on GPs' referral behaviour.  

 

3.4.2.6 : Studies' consideration of underlying reasons for this variation 

 

I considered whether any of the studies examining quantitative differences in referral 

and investigation went on to explore the possible reasons underlying these 

differences. I also looked at a number of the studies which met the criteria for 

inclusion in this systematic review but were excluded because they only contained 

qualitative data to see if they identified potential reasons for these differences in 

referral. 

 

While a number of studies hypothesised about factors that could explain the non-

clinical variations in GP decision making that my systematic review has identified, 

their findings did not provide concrete evidence for or against any of these 

suggestions. 
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3.4.3 : Strengths and limitations of my systematic literature review 

 

3.4.3.1 : What this systematic review adds to our understanding of this field 

 

In this systematic review I set out to identify and critically appraise all literature 

relevant to determining the non-clinical patient, GP and practice related 

characteristics significantly associated with variation in UK GPs' referral of patients 

for investigations (including diagnostic tests) or to secondary care specialists and 

services. I have conducted a wide study in which I have looked at the association 

between referral and several key patient socio-demographic characteristics, as well 

between referral and some practice characteristics.  

 

Through this systematic review I have increased our understanding of this field: I 

have enhanced the existing literature by demonstrating that some socio-

demographic characteristics (e.g. patient age and gender) are clearly associated 

with variation in GPs' referral behaviour, and have also identified areas of 

inconsistency and uncertainty where further research is required.  

 

3.4.3.1.1 : Enhancing the existing literature  

 

This is the first systematic review of this topic, and is more comprehensive than 

previous narrative reviews have been. I conducted this systematic review because 

(as I discussed in Section 1.7), whilst Hajjaj et al (2010)67 reviewed the literature on 

non-clinical causes of variation in clinical decision making, the contribution of their 

review to my research is subject to a number of limitations: their search methods 

were not systematic or particularly thorough, it was unclear how studies were 

selected for inclusion, results were not reported consistently, and it was not focused 

solely on UK GPs' decision making.  
 

In so far as they can be compared, the key findings from my systematic review are 

consistent with the findings of both the UK and worldwide studies that Hajjaj et al 

(2010)67 report in their review: that the oldest patients are less likely to be referred to 

secondary care services and often also less likely to undergo investigations and 

diagnostic tests, and that patient gender has a clear but inconsistent association 

with referral (varying with both disease and outcome measure).  
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3.4.3.1.2 : Identifying remaining gaps in the literature 

 

In conducting this systematic review I also set out to identify any areas of 

uncertainty or inconsistency in the association between non-clinical characteristics 

and GPs' decisions to refer patients, as well as to identify any possible explanations 

for these and considerations of how they could be addressed in further research.  
 

Some gaps in the literature and our understanding that I have identified are: 
 

 

 Whether patient ethnicity is associated with variation in referral 

As discussed in Section 3.4.2.4, my review identified a lack of high quality 

studies examining the association between ethnicity and referral. I proposed 

that this could reflect not just the lack of availability of ethnicity data and the 

challenge of conducting studies in populations with sufficient ethnic diversity, 

but also the need for data from across a large enough area to ensure that 

the findings are generalisable. The challenges of studying the effect of 

ethnicity is a well-recognised issue that researchers have been taking steps 

to improve.132;133 However, reading more recent studies (published since 

2012) that meet the inclusion criteria for my systematic review indicates that, 

whilst some studies using GP databases are now reporting a higher 

recording of patients' ethnicity data,134 the majority of studies examining 

patient ethnicity continue to be local studies in multi-ethnic areas, so the 

issue of their findings not being generalisable remains.135-138 In order to 

ensure a sufficiently diverse, yet generalisable, sample researchers may 

need to consider using different study methods to examine the association 

between patient ethnicity and referral. 
 

 Whether individual GPs' personal characteristics are associated with 

variation in referral 

My systematic review also identified a lack of high quality studies examining 

the association between individual GPs' personal characteristics and their 

referral behaviour, despite a number of the lower rated studies seeking to 

address this. This is therefore an important topic for future high quality 

research to address. 
 

 The underlying reasons for non-clinical variation in referral  

As discussed in Section 3.4.2.6, whilst a number of the studies in my 

systematic review hypothesised about factors that could explain the non-
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clinical variations in GP decision making, my review could not assess 

whether these were true. There are three main reasons for this: that either 

the studies considering these characteristics had been conducted poorly and 

were therefore excluded from my review; or that no high quality studies 

considering these characteristics have been undertaken; or that any 

research considering these characteristics had been conducted on a small 

scale or qualitatively. This is an important gap in the literature because 

understanding the underlying reasons behind non-clinical variation in referral 

will be vital if we are to determine whether it has an impact on patient 

outcomes and, if so, how to resolve it.   
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3.4.3.2 : Limitations 

 

3.4.3.2.1 : Unable to quantify the extent of the variation identified 

 

There was significant heterogeneity in both diseases and outcomes in the 19 

medium or higher rated studies included in this systematic review. This meant that I 

could not conduct a meta-analysis, so the extent to which it is possible to draw 

overall conclusions about these studies is limited. For example it is clear that 

aggregating the studies that examined the association between patient gender and 

referral for investigation or to secondary care could have resulted in an overall 

summary estimate that patient gender had no effect - whereas in reality my 

systematic review has identified that patient gender has a strong impact on referral, 

albeit in different directions for different symptoms and diseases.  

 

3.4.3.2.2 : Not reflective of the full breadth of the literature 

 

Another limitation of this review is that the medium and highly rated studies do not 

reflect the full breadth of the literature we critically appraised. As a result it was not 

possible for this systematic review to evaluate completely the extent to which non-

clinical characteristics affect GPs' referral in all circumstances. 
 

For example there is clearly substantial concern amongst researchers that there 

might be non-clinical variation in mental health referral and treatment, since a 

number of the 68 studies that met my review's inclusion criteria examined 

investigation and referral of patients with mental health issues.80;95;98;110;118;120 

However because the majority of studies are of poor quality, it is not possible to 

examine this effectively. This raises a potential question for future research in how 

either the study design, or the reporting, of studies about non-clinical variation in the 

diagnosis and management of mental health conditions can be improved.  
 

Similarly, there is also a lack of high quality studies considering the impact of patient 

ethnicity and individual GPs' personal characteristics on investigation/referral. 

Developing research methods to study these topics that address some of the 

challenges and limitations identified in my systematic review must be a priority if we 

are to continue increasing our understanding of this field. 
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3.4.3.2.3 : Assessment of study rating was potentially subjective 

 

As discussed in Section 3.3.1.3, I did not use a quantitative scoring system to 

allocate studies a rating of quality and relevance. While all scoring systems have an 

element of subjectivity, my approach did mean that there was a degree of 

subjectivity in the process of producing an overall rating that would not be present 

using a summary scoring approach. I sought to address this by having two 

reviewers (JS and I) independently rate each study and then discuss any 

discrepancies (which occurred for less than 6% of the studies rated). Since I only 

reported the findings of studies rated medium or higher, rating allocation has the 

potential to influence the findings of this systematic review. However it should be 

noted that whilst there were some studies which JS and I initially rated differently, 

our independent ratings always agreed on whether a study's rating was in the 

'medium or higher' or 'low rated' category. 

 

3.4.3.2.4 : Does not include more recent literature 

 

This systematic review was thorough and extensive (covering just over 5 years of 

research) and I have confidence that it has captured the vast majority of the relevant 

literature from this period. However it only includes literature up to April 2012, which 

is a significant limitation, not least because of the huge volume of new literature 

which has been published since then. I looked extensively into how I might update 

this review, however this has proved challenging: using the same search strategy to 

search the literature published between April 2012 and December 2014 yielded an 

additional 21,445 studies once duplicates were removed. This was far too many 

studies to screen using the same method I used for my initial review, given the time 

available and that I would be working alone. 
 

I subsequently tried a number of strategies to see whether they made updating the 

systematic review manageable practically: 
 

 

 Searching by target phrases to speed up screening 

From my experience of the screening process when conducting my 5 year 

systematic review, I was aware that many of the studies identified would be 

able to be excluded very rapidly as their title would clearly demonstrate that 

they did not meet the review inclusion criteria: for example stating the 

country of their study, population group (e.g. children, or animals) or that 
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they used solely qualitative research methods. I therefore conducted specific 

targeted searches of the 21,445 study titles using key words such as country 

names, 'qualitative' and 'paediatric/children', and excluded those which did 

not meet the inclusion criteria. Whilst this did enable me to exclude a 

significant proportion of the studies, I was still left with 12,895 studies that 

would require further title, abstract and full paper screening (using the same 

process as described in Section 3.2.2). 
 

 Refining my search strategy 

I was aware that whilst my initial search strategy was thorough, it yielded an 

enormous number of studies (11,791) of which very few (68, 0.6%) were 

finally selected for critical appraisal and quality assessment. This reflected 

the fact that my search strategy was designed to ensure as far as possible 

that I did not miss studies containing data on the influence of non-clinical 

characteristics (particularly patient socio-demographic characteristics) but 

whose research question and primary aim did not initially appear directly 

relevant to my systematic review's question. With the help of a systematic 

reviewer I therefore worked to refine and develop a more specific search 

strategy in order to try to reduce the number of studies to screen. However 

even with a tighter search strategy over 16,000 studies (with duplicates 

removed) were selected for title screening, again far too many to be feasible 

for me to screen manually. 
 

 Considering using text mining software 

I considered the possibility of using text mining software (a software 

application called EPPI-Reviewer 4, developed by researchers at the UCL 

Institute of Education) which aims to streamline the process of screening 

titles and abstracts by using term recognition to identify key words in the 

titles and abstracts of papers the person screening selects for full paper 

review, then reordering the list of unscreened studies so that those most 

similar to the studies already selected for full paper review are viewed first.139 

Once the person screening reaches the threshold where a pre-agreed 

number of studies were consecutively excluded, the screening process is 

truncated.  
 

Whilst this approach has the potential to enable reviewers to practically 

conduct large scale systematic reviews, it does have limitations: in particular 



Chapter 3 

 102   

it will not identify literature that uses different language/key words to the 

studies already selected, and the truncation of the screening process may 

mean relevant studies are missed. In addition, a specific challenge that I 

faced when trialling using this software for my review update was that only a 

low proportion of studies met the inclusion criteria for my systematic review 

on both title and abstract and were therefore selected for full paper review. 

This may have limited the software's ability to effectively generate 

appropriate key words for the term recognition.  
 

In the end, after discussion with my supervisors, we concluded that none of these 

options lowered the number of studies needing to be screened sufficiently for it to be 

viable for me to update this systematic review as part of my PhD (alongside the 

other work I needed to complete, such as Study 2). 
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3.4.4 :  Implications for future research, policy and practice 

 

3.4.4.1 : Future research 

 

The literature contains empirical evidence that patient age and gender (and to some 

extent deprivation) are associated with differences in GPs' referral behaviour. Future 

research is needed to start to unpick why there is variation in GPs' referral for 

investigations (including diagnostic tests) or to secondary care by patients' age and 

gender, and whether this is conscious, intentional, and in patients' best interests. 

However we do not have enough information to be able to draw conclusions about 

the impact of patients' ethnicity, individual GP characteristics (socio-demographic, 

experience/work related, or psychological) or practice and organisational 

characteristics, on GPs' decisions to refer patients. Thus further research examining 

whether these characteristics in particular are associated with variation in GPs' 

referral is another important priority. However it is vital that the methods of future 

studies seek to address the methodological shortcomings my review has identified: 

for example considering potential relevant confounders (when examining the effect 

of patient age it is likely to be important to consider co-morbidity, whilst when 

examining the effect of patient gender it may be useful to also consider GP 

attendance rates).  

 

This systematic review has also raised the issue of whether typical observational 

studies using retrospective data are able to provide the data we need to answer 

these future research questions. For example I have proposed patient ethnicity as a 

characteristic to investigate further; however it is likely that the methodological 

limitations of studying this, highlighted by my systematic review (i.e. either lack of 

recording of ethnicity data, or the under-representation of certain ethnic groups in 

many regions of the UK), may mean that producing high quality, national, 

observational studies examining patient ethnicity is virtually impossible. In this case, 

future researchers may need to consider novel ways to examine the effect of both 

this and other characteristics on GPs' decision making. It is also important to 

consider whether research questions exploring the underlying reasons why variation 

in referral occurs are best answered using retrospective data (used by the vast 

majority of studies in this systematic review) or whether other methods are needed. 
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3.4.4.2 : Policy and practice 

 

If GPs are aware of the existence of non-clinical variation in referral it will enable 

them to consider the extent to which this is occurring in their own practice, as well as 

reflecting on why this could be occurring and whether it is due to conscious decision 

making, or unconscious tendencies.  

 

In addition, this systematic review highlights the importance of recorded routine data 

for research and evaluation. Whilst studies using routine data are unlikely to be able 

to completely answer the research questions this review has highlighted, they 

remain a key source of information for understanding GPs' decision making. An 

increased focus on data recording would therefore be extremely valuable.  
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4 : The development and methods of the GP decision 

making study (Study 2)  

 

4.1 : Introduction 

 

Having conducted a systematic review (Study 1) to examine non-clinical 

characteristics associated with variation in UK GPs' decisions to refer patients for 

investigations (including diagnostic tests) and to secondary care, I then proceeded 

for the rest of my PhD to focus specifically on whether there is non-clinical variation 

in GPs' decisions to refer patients with symptoms indicative of lung cancer. I 

addressed this question in the GP decision making study (Study 2). 

 

One purpose of my systematic literature review was to inform the research 

questions and study design of the GP decision making study. The review identified 

some clear areas of uncertainty and gaps in the existing literature for future 

research, as well as methodological shortcomings that will be important for future 

research studies to consider if they are to address these issues effectively. I 

therefore designed and developed the GP decision making study with these 

questions and considerations in mind, in order to ensure that the study would further 

increase our understanding of non-clinical variation in GPs' decision making - in 

particular for patients presenting with symptoms that could indicate a diagnosis of 

lung cancer.  

 

In Chapter 4 I focus specifically on the design, development and methods of the GP 

decision making study, the development and delivery of which formed a significant 

part of my PhD. I then go on to report and discuss the results of the vignette study 

(Study 2a) in Chapter 5, and the post-consultation survey (Study 2b) in Chapter 6.  
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4.1.1 : Aim 

 

To examine the constellation of patient and GP characteristics associated with the 

management decisions that GPs make for patients presenting with symptoms that 

could indicate lung cancer. 

 

4.1.2 : Objectives 

 

i) To develop an interactive study tool to examine GPs' decision making 

behaviour, and to evaluate its suitability to do this. 

 

ii) To undertake a factorial vignette study to: 
 

 identify factors associated with variation in GPs' management decisions 

for patients presenting with symptoms that could indicate lung cancer, in 

particular their decision to perform a chest X-ray; 
 

 examine how these management decisions vary by non-clinical 

characteristics (patient or GP characteristics, or a combination of these). 

 

iii) To conduct a questionnaire survey to understand some of the reasons behind 

GPs' management decisions. 

 

  



Chapter 4 

 108   

4.2 : Methods 

 

4.2.1 : GP decision making study team 

 

The main work of the GP decision making study has been conducted by me and JS, 

overseen by RR. Many other people have contributed at various stages to the 

study's design and delivery. Table 5 lists them and how I reference them in this 

thesis. 

 

Table 5 : The GP decision making study team members and their roles 

 

 

Several GPs, members of our research department and the PRU also provided 

valuable feedback on study design and development, whilst a number of temporary 

administrative staff helped with recruitment. 
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4.2.2 : Choice of study design 

 

There are three approaches that one can take in a study of GP decision making:  
 

i.  analysis of routine data (e.g. medical records or GP databases); 
 

ii.   non-participant observation of GP consultations; 
 

iii.   undertaking an experiment. 

 

Methods (i) and (ii) have the advantage of using real life data. Routine data are 

readily available, but the mix of prevalent and incident events makes it difficult to 

disentangle the influence of specific consultations. Observation is a resource 

intensive method due to the low number of relevant events (in this case symptom 

constellations indicative of cancer). Furthermore, medical decision making is a 

complex process: as McKinlay et al (2002)140  note, "disentangling (or 

unconfounding) the independent and combined contribution of physician 

preferences and prejudices on clinical decision-making presents a formidable 

methodological challenge" and, as my systematic review identified, it is something 

that much of the existing literature has not addressed adequately methodologically. 

Some studies using routine data or observation may attempt to overcome this 

limitation by using multilevel modelling, but this is unlikely to entirely eliminate 

confounding. It is important that the design and methods of future studies of non-

clinical variation in GPs' decision making seek to address these methodological 

shortcomings and issues.  

 

Using an experimental design enables patient characteristics to be controlled and 

manipulated so that both the independent and interactive contribution of patient and 

GP characteristics to decision making can be evaluated, without the effect of 

confounding. It also provides an opportunity to examine patient ethnicity in such a 

way that the results are generalisable, by providing a sufficiently diverse sample 

nationally and thus bypassing the issue of the geographical under-representation of 

certain ethnic groups in parts of the UK that makes it virtually impossible to produce 

high quality national observational studies examining patient ethnicity using routine 

data. Several researchers have used this approach, using a factorial design to 

estimate the effects of patient, GP or organisational characteristics (or combinations 

of these) on decision making for a range of conditions including coronary heart 

disease, eating disorders, depression and diabetes.121;127;141;142   
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In order to control experimental factors, many factorial studies present patient 

information as vignettes. Several studies of medical decision making, not just those 

with an underlying factorial design, use vignette methods: for example the 

International Cancer Benchmarking Partnership (2013)143 used text-based vignettes 

to examine international variations in GP referral for lung cancer. However vignette 

studies may not provide the same findings as studies of real practice because of 

their artificiality.144 Researchers have therefore used a variety of approaches to 

make the use of vignettes more like real life. 

 

The simplest vignettes are text-based. They may include a highly realistic 

description, but physicians still do not receive information as they would if 

experiencing the situation first-hand: as Raine (2002)145 notes, "written vignettes 

exclude a host of factors shown to affect physician response, including auditory and 

visual cues such as the patient's age, ethnicity, social class, physical appearance, 

non-verbal behaviour and voice quality, as well as organisational and structural 

features".145 Some vignette studies address this limitation by using non-text media. 

A few have presented vignettes as video recordings, enabling auditory and visual 

cues to be incorporated.127;141;146 Others have tried to improve authenticity by 

enabling physicians to interact with multimedia vignettes: Epstein et al's (2008)141 

study involved physicians speaking pre-scripted questions into a microphone which 

was then followed by a video clip of the actor's response, whilst Harries et al 

(2007)125  used 'patient' photographs and gave physicians an option to select and 

view additional pieces of clinical information.  

 

As Blumenthal-Barby et al (2015)147 recognise, a key limitation of many vignette 

studies is that they do not simulate key features of real life consultations, in 

particular where the vignette design is not interactive and offers little or no 

opportunity for physicians to ask questions of the patient. This can risk priming, and 

thus potentially biasing, physicians' responses: either by cuing what they should 

notice about the patient, or by offering only a limited selection of response 

options.148 Some studies have attempted to address this limitation: for example 

Kostopoulou et al (2014)149 conducted a web-based vignette study where physicians 

received initial standardised information about the patient but could then request 

further information of their choice, whereupon a researcher selected the appropriate 

answer and it was displayed on the physician's screen. However this not only  
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required a researcher to provide real time responses for each vignette, but also 

sometimes resulted in the vignette taking significantly longer than a typical real life 

consultation. 

 

For the first time, to our knowledge, we have used the combination of interactive 

multimedia technology and non pre-scripted vignettes to present information to GPs 

in such a way that we captured the experience of a real life consultation as closely 

as possible. This was the 'virtual patient application'. 

 

Vignette studies do have limitations: although a few studies using this design met 

the inclusion criteria for my systematic review all but two were excluded on the 

grounds of quality, and only one (Bonte et al, 2008)75 was rated medium or higher. 

As I reported in Section 3.3.3.2.3 the low quality of these studies was primarily due 

to unsophisticated methods and/or a significant potential for bias. During the design 

and development of our vignette study we therefore carefully considered how to 

avoid replicating these same methodological shortcomings. 
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4.2.3 : The virtual patient application 

 

This was the online, interactive study tool which we developed and used to examine 

GP decision making in the vignette study. 

 

GP participants used the application to undertake a series of six 'consultations' with 

virtual 'patients', each designed to take eight to ten minutes (reflecting the average 

length of a real life consultation). They initially watched a short video of the 'patient' 

(an actor) reporting a symptom. They were then able to seek further information by 

typing questions. The application interpreted each question and played an 

appropriate video clip of the 'patient's' response. GPs were also able to view each 

‘patient’s’ medical records and receive findings of examinations or bedside tests 

they would have been able to perform if consulting an actual patient (Figure 5).  

 

  

Figure 5 : The ‘consulting room’ and the actions GPs could perform to gain 
information 
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After GPs had collected all the information they wished, they typed their differential 

diagnosis and management plan (Figure 6). The application recorded GPs' 

questions, behaviour and decisions. This information provided the data for analysis.  

Figure 6 : To complete the consultation GPs entered their differential 
diagnosis and management plan 

 

 

Hosting the application online meant that GPs could complete the study in their 

consulting room during the working day, the same environment as their real life 

practice. They were encouraged to complete the study over three weeks, 

'consulting' between one and three 'patients' per week.  

 

We collaborated with GPs to design the virtual 'consultations' so that they were as 

lifelike as possible; however we acknowledge that the experience was not 

completely true to life. In order to capture what factors GPs believed influence their 

real life decision making, I therefore also designed a post-consultation questionnaire 

survey (viewable at http://opinio.ucl.ac.uk/s?s=20054) which GPs completed at the 

end of the vignette study. I discuss the design, development and results of this post-

consultation survey in Chapter 6.  

 

Rachel Sequeira             v1 - 13
th
 May 2013 

 

 

To complete the consultation GPs enter their differential diagnosis and management plan 
 

 

http://opinio.ucl.ac.uk/s?s=20054
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4.2.4 : An overview of the development of the virtual patient application and the post-consultation survey 
 

Figure 7 illustrates the timing of key activities in the virtual patient application's development. Many activities happened concurrently: I will 

discuss these in Sections 4.2.5 to 4.2.9, and the development of the post-consultation survey in Section 6.2.3. 
 

Figure 7 : Timeline of key activities in the development of the virtual patient application and the post-consultation survey  

 

  Box position and length correspond to the timing and duration of each activity. Where activities consisted of single events these are marked by arrows. 
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4.2.5 : Application development 

 

The application software was produced by Joseph Forrest's (JF) team. RR secured 

JF's agreement to develop an interactive, video-based application for our GP 

decision making study in 2010. JF had experience of developing similar software for 

another study of physician decision making (Harries et al, 2007).125 

 

JS and I met with JF in November 2011 to discuss the brief and aims of the study. 

The developers' role was to develop a 'shell' that we could use to insert the content 

we required. The final version of the application was ready in November 2012. 

During that time the application and its content went through a number of phases of 

development. After each of the first three phases JS and I ran a pilot to identify 

issues needing further refinement (see Section 4.2.9).  

 

The development of an interactive application that could simulate a real life GP 

consultation and present content to GPs effectively and realistically was challenging. 

In this section I will briefly describe the main issues we faced and how we overcame 

them. 
 

 We initially struggled to reach a shared understanding with the developers 

about the need for the application to be user-friendly for GPs. However once we 

fed back the pilot results and GPs' comments the developers started to 

understand the need for the application to be more intuitive.  
 

 Making the application more user-friendly and intuitive was not straightforward, 

and some limitations could not be overcome - for example the application 

required GPs to repeat the name of the symptom they were asking about in all 

their questions (e.g. 'how long have you had chest pain' or 'what makes the 

breathlessness worse') which does not realistically mimic spoken conversation. 

We had to accept  this and find ways to work around the application's 

constraints. I produced a PDF 'help' file (including trouble-shooting tips) that 

GPs could access whilst using the application, and JMc produced an 

introductory help video (viewable at 

http://www.ucl.ac.uk/stream/media/swatch?v=c22f1a2b58b8) which we asked 

all GPs to watch before starting the study. We also provided GPs with feedback 

after their first 'consultation' to reduce the likelihood that they missed key 

information in future 'consultations' because of repeated error. I ensured that 

http://www.ucl.ac.uk/stream/media/swatch?v=c22f1a2b58b8
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the feedback we provided was standardised for all GPs by producing a 

feedback template and list of key errors (Appendix 4). 
 

 It became apparent that it would not be possible to develop all the functionality 

originally planned. JS and I therefore had to prioritise our requirements to 

ensure those that were key were met and, where possible, to find alternative 

solutions: for example we had originally planned for the post-consultation 

survey to be part of the virtual patient application, however I ended up building 

this myself using UCL Opinio software.150 
 

 We could not expect our virtual 'consultations' to completely replicate real life. 

The pilots showed us the importance of managing GPs' expectations in the 

presentation of the application by acknowledging that it was simply a simulation.  
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4.2.6 : Content development  

 

The interactive nature of our vignette presentation meant that developing the 

vignette study content was a complex process. In order to ensure that our vignettes 

were both authentic and suitable for answering our research questions we had to 

consider: 
 

 Study content 

- our experimental factors ('patient' characteristics examined) 

- 'patient' profiles  

- GP characteristics examined 
 

 How this content was presented to the GP 

- how 'patients' disclosed information about their presenting symptoms  

- examination and bedside test results 

- 'patient' medical records 

 

4.2.6.1 : Study content  

 

Our design used four experimental factors. 

 

Three of these reflected 'patient' characteristics that are known to be associated with 

variation in lung cancer survival rates, but whose effect on inequalities in GPs' rates 

of referral for investigation or to secondary care is uncertain: 
 

 Ethnicity:21 three variations (white, black Caribbean, South Asian) 
 

 Gender:15 two variations (male, female) 
 

 Socio-economic circumstance:151 two variations (affluent,             

              socio-economically disadvantaged) 
 

Our fourth experimental factor was the clinical risk of lung cancer.63 We used the 

following to derive risk level: age, smoking status, presenting symptoms and the 

duration of these symptoms. 
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We included three levels of risk, each of which we would expect GPs to manage 

differently:  
 

Low       'watch and wait'     
 

Medium    either order a chest X-ray or 'watch and wait' with safety-netting iv  
 

High       order a chest X-ray 

 

I created six clinically authentic 'patient' profiles (two at each level of risk), shown in 

Table 6. Each profile had two symptoms, one which the 'patient' would volunteer to 

the GP, the other which they would only disclose if questioned further and asked 

whether they had that symptom (e.g. "do you have a cough?") 

 

                                                
iv Where 'safety-netting' involves the GP managing uncertainty, often by making contingency plans to 

review the 'patient' or adjust the management plan if symptoms worsen or continue, or something 

unexpected happens. 
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Table 6 : The six 'patient' profiles each GP saw 

PPV = positive predictive value (the likelihood that someone with that combination of characteristics has lung cancer)  
 

 

Low risk: ‘watch and wait’ appropriate  
 
 

 Volunteered by 'patient' or available 

on screen as ‘patient notes’ 
  

Only available if 

GP asks 

  

PPV 

 

Notes 

Profile Age Smoking status Symptom 1 Symptom 2 Duration   

1 58/59 Non-smoker Breathlessness Fatigue 10 days 0.4% 

Also has swollen ankles 

‘Distracting vignette’ – similar symptoms but 

history suggesting heart failure not lung cancer  

2 58/59 Smoker Chest pain Cough 10 days 1.1% Matched with profile 3 to examine effect of age 

 

Medium risk: either ‘watch and wait’ (with safety-netting) or refer for chest X-ray appropriate  
 
 

 Volunteered by 'patient' or available 

on screen as ‘patient notes’ 

  Only available if 

GP asks 

  

PPV 

 

Notes 

Profile Age Smoking status Symptom 1 Symptom 2 Duration   

3 78/79 Smoker Chest pain Cough 
Uncertain 

~3 weeks 
1.7% Matched with profile 2 to examine effect of age 

4 78/79 Non-smoker Cough  Appetite loss 
Uncertain 

~3 weeks 
2.5%  

 

High risk: immediate referral for chest X-ray appropriate  
 
 

 Volunteered by 'patient' or available 

on screen as ‘patient notes’ 

  Only available if 

GP asks 

  

PPV 

 

Notes 

Profile Age Smoking status Symptom 1 Symptom 2 Duration   

5 58/59 Smoker Breathlessness Fatigue >1 month 3-4% COPD co-morbidity 

6 78/79 Smoker Chest pain Weight loss >1 month 14%  



Development and methods of the GP decision making study (Study 2) 
 
 

121 

All six profiles were presented to each participating GP; however the specific 

combinations of socio-demographic characteristics (gender, ethnicity and socio-

economic circumstance) they viewed varied. We constructed a template of thirty-six 

'patients' who together covered all combinations of our four experimental factors 

(Appendix 5). Each GP was randomly assigned six of these 'patients', one from 

each profile. 

 

I developed the content of the six profiles in consultation with academic GPs (WH, 

UM, GR), patient representatives (DA, TH) and my supervisors.  

 

With one exception, I aligned the risk profiles' content (and their expected 

management) to the NICE (National Institute for Health and Care Excellence) 

guidelines for the investigation of suspected lung cancer published in April 2011.152 

The exception was the inclusion of appetite loss, which I included on the advice of 

WH, and on the basis that a number of studies have shown a strong association 

between appetite loss and increased risk of lung cancer,153;154 (this has since been 

reflected by the inclusion in the 2015 NICE guidelines of appetite loss as a symptom 

warranting urgent chest X-ray referral).35 The risk profiles were also aligned with risk 

level using positive predictive values (PPVs) provided by WH based on his analysis 

from the CAPER study (2009).63;155 

 

I included the most commonly presenting symptoms of lung cancer in the risk 

profiles. Symptoms were both lung-related and non-specific. My aim was to 

generate presentations that GPs would frequently encounter: about 70% of patients 

with lung cancer present with lung-related symptoms, and over 90% with ‘typical’ 

(but not necessarily specific) symptoms.47;152 

 

We initially planned that all 'patients' would be smokers, since nearly 90% of 

patients diagnosed with lung cancer are current or ex-smokers.156 However 

feedback from patient representative DA (whose father's diagnosis was delayed 

despite numerous GP consultations, possibly because as a non-smoker cancer was 

not expected) confirmed the importance of including profiles with both smokers and 

non-smokers. 
 

We also collected information about GP and practice characteristics. Appendix 6 

lists these, and the source of the information (either routine data, or via the 

registration questionnaire or post-consultation survey).  
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4.2.6.2 : How study content was presented to GPs 
 

In this study GPs interacted with the content. In contrast to text-based vignette 

studies the information they received about a 'patient' depended on their behaviour 

during the 'consultation'. We sought to: 
 

 replicate a real life GP consultation as far as possible; 
 

 define the content and format of 'patient' video responses to GPs' questions; 
 

 provide GPs access to background information about 'patients'. 

 

4.2.6.2.1 : Replicating a real life GP consultation 
 

GPs have several sources of information in a real life consultation (e.g. asking the 

patient questions, performing examinations, consulting medical records). We sought 

to mimic this as far as possible, although it is impossible to do so fully via an online 

application and we had to present some content differently (e.g. providing 

examination findings as text).  

 

4.2.6.2.2 : Defining the content and format of 'patient' video responses to GPs'    

      questions 
 
 

In consultation with AB, I developed a list of questions that GPs would be likely to 

ask a patient presenting with the symptoms in each of the six profiles (Appendix 7). I 

refined this through consultation with WH, DA and TH, as well as using the results of 

the first pilot study which involved three GPs. WH and I then discussed the 

information that typical patients with lung cancer would provide in answer to these 

questions. The one exception to this was profile 1, representing a low risk of lung 

cancer, which I designed to be a 'distracting vignette' (suggesting a potential 

diagnosis of heart failure).  

 

When considering how symptom details were presented to GPs we were guided by 

discussions with both GPs and patients about what would be realistic - both in the 

length of 'patient' responses to questions and the level of detail they provided. For 

example for the first pilot we filmed 'patients' providing short answers to questions, 

including the GP's initial question, "What seems to be the trouble?". The 'patient' 

also provided significant information about features of their symptom without 

prompting. However GPs told us that it would be more realistic for 'patients' to give 

an initial answer that was longer, but conveyed less information! Our final 

'consultations' therefore had a long initial answer where the 'patient' disclosed the 

volunteered symptom and discussed how it troubled them, but nothing more. 
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Additional features of this symptom (such as what exacerbated it, or how long it had 

been present), and the second symptom of the 'patient' profile were only provided 

when the GPs asked specific questions to elicit this information.  
 

Another example of how we sought to ensure that symptom details were presented 

to GPs in a realistic manner was that GPs needed to specifically ask a patient 

whether they had a symptom in order to receive an answer - a general question 

such as "any other symptoms?" received a "could you rephrase that" video 

response. There were two reasons for this - firstly for our analysis (because it 

allowed us to consider if GPs ask about particular symptoms more than others) and 

secondly the suggestion from patient representative TH who said that it was 

unrealistic for patients to disclose all their symptoms in response to a general 

question, which is consistent with peer-reviewed literature.157 

 

4.2.6.2.3 : Providing GPs access to background information about 'patients' 
 

AB and I developed a comprehensive list of examinations and tests that GPs might 

perform, including tests unrelated to the risk profile symptoms to avoid priming GPs' 

behaviour. I prepared examination and test results findings for all tests for each of 

the six profiles. In most cases results were the same for all ‘patients’ with that 

profile, although some varied according to 'patient' gender. On the advice of WH, the 

respiratory and cardiovascular examinations were unremarkable for all six profiles; 

this was to ensure we were studying GPs' responses to the presence/absence of 

symptoms, rather than to positive examination findings.  
 

I also created medical records for each of the ‘patients’. These included information 

on socio-demographic and lifestyle characteristics, details of past medical history 

and medication, and a recent consultation history. For authenticity many 'patients' 

had co-morbidities; however I ensured that (with the exception of profile 5, which 

had a co-morbidity of COPD that was reflected in the profile's PPV) these did not 

relate to their presenting symptoms, since this could alter the likelihood of lung 

cancer and interfere with the risk level calculation. 
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4.2.7 : Filming the video content 

 

Our key requirements for the video content were: 
 

 consistency: ensuring that only the experimental variables changed between 

profiles (to meet the requirements of the study's factorial design); 
 

 authentic portrayal of 'patients': we used actors with medical role-playing 

experience because of their ability to work from a brief and give responses 

appropriate to their character.  

 

4.2.7.1 : How actors were selected 

 

We required twelve actors to fulfil the 'patient template' of our factorial design (risk 

level and socio-demographic factors), six who could realistically portray a 58/59 year 

old, and six a 78/79 year old. Within each group of actors there needed to be every 

combination of our three ethnicities and male/female. We represented socio-

economic circumstance through appearance, accent and lifestyle.  

 

Recruiting the diversity of actors we required was challenging - the agencies 

struggled to find actors who could play the older age authentically, particularly the 

black Caribbean and South Asian roles. We therefore opted to make our older 

patients 78/79 years old rather than 85/86 years old as we had originally planned. 

 

4.2.7.2 : Ensuring consistency 

 

4.2.7.2.1 : Actors’ briefs 
 

JS, JMc and I produced an actor's brief for each of the thirty-six 'patients’ (examples 

in Appendix 8). This contained ‘profile’ information (e.g. symptom presentation and 

features) plus details relating to the specific character (e.g. occupation).  

 

4.2.7.2.2 : Checklists 
 

I produced a checklist for each of the six 'patient' profiles (Appendix 9), with the 

questions we needed to film a response for. The content of each checklist varied 

depending on the symptoms and smoking status for that profile, although some 

questions were common to all.  The checklists not only helped ensure consistency, 

but also that we filmed all the responses we required.  
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4.2.7.3 : The filming process 

 

We filmed for four days. UCL Media Services performed the filming in a studio set 

up to resemble a GP's consulting room. JS, JMc and I asked questions, prompted 

actors (e.g. to cough if they were portraying a 'patient' profile with this symptom) and 

completed the checklists.  

 

In the virtual patient application the video of the 'patient' is only displayed in a 

section of the screen; we therefore filmed the majority of clips as head and 

shoulders close-ups in order to enable the GPs to view facial expressions. We 

experimented with filming our actors walking to their seats to start the consultation, 

but rejected this as in general the actors' healthiness was too evident in their gait 

and posture. 

 

Each actor was filmed giving responses for three 'patients'. In each case they 

started with an introduction to their presenting symptom - how one might answer a 

GP's initial question, "What seems to be the trouble?" We then asked a series of 

additional questions in order to film the 'patient’s' responses to questions about 

specific features of the presenting symptom, additional symptoms and their features, 

and other relevant subjects (e.g. smoking status).  

 

We filmed each actor individually, but scheduled their sessions to overlap slightly so 

that the majority could observe the previous actor before they started filming, 

enabling them to get a feel for what we required. Additional takes were filmed where 

necessary, generally to improve the actor's responses so that they were more 

accurate or appropriate to the brief.  

 

4.2.7.4 : Selecting the video clips 

 

JS, JMc and I watched the unedited video for each actor and selected the sections 

of film we wanted to use (about 30 for each 'patient'). UCL Media Services then 

provided us with about 1,000 short video clips, each of which we converted into a 

format the application could play.  
 

.  
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4.2.8 : Populating the application with the content 

 

Once the study content was decided and the software developed, we populated the 

application so that it could present the content to GPs. This involved: 
 

 creating databases and entering the keywords required for the language 

recognition software to work effectively; 
 

 building the virtual 'patients'. 

 

4.2.8.1 : Creating symptom and 'symptom topic' databases 

 

The application used language recognition software to analyse a GP's question and 

play a video clip in response. We created two databases: one with symptoms GPs 

could ask about (the symptom bank), the other with features they could ask about 

these symptoms ('symptom topics'). We then generated keywords associated with 

each symptom/'symptom topic'. Developing these databases and keywords so that 

appropriate videos played in response to GPs' questions was very challenging. 
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4.2.8.1.1 : Developing the symptom bank 
 

Based on our medical training, AB and I developed a list of symptoms and broader 

subjects GPs might ask patients about during a consultation. I used GPs' questions 

during piloting to extend this. The symptom bank comprised 66 symptoms (and 

subjects). I added these into the application before adding keywords for each 

(Figure 8). 
 

 

Figure 8 : Creating the symptom bank: any symptom that a GP might ask the 

'patient' about was entered into the application, then keywords were added for 

each symptom  

(see Appendix 10 for full list of symptoms and keywords). 
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th
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Creating a symptom bank: any symptom that a GP might ask the 'patient' about was 
entered into the application (see appendix x for full list) 
 

The keywords for each 
symptom are added and 
edited by clicking here. 

Clicking here allows 
a new symptom to 
be created. 

Rachel Sequeira             v1 - 13
th
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Adding keywords for each symptom (see appendix x for full list) 
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4.2.8.1.2 : Developing the 'symptom topics' database 
 

This allowed GPs to ask questions (and receive responses) about the features of a 

symptom. It consisted of a list of  'symptom topics' such as exacerbating factors of 

the symptom, or how long it had been present. The developers introduced the 

capability for us to be able to define the content of this database during the second 

phase of development, in response to GPs' comments during the first pilot that the 

'consultations' were not credible if they could not ask a wide range of questions. 
 

JMc and I developed the database of 'symptom topics', informed by my medical 

training and the questions GPs asked during the pilots, and entered these into the 

application (Figure 9). We then developed a list of the keywords and phrases that 

GPs might use (or had used during piloting) to ask questions about each 'symptom 

topic'.  

 

Figure 9 : Creating the symptom database: topics for GPs to ask about any of 

the symptoms were entered into the application, followed by keywords and 

phrases for each of these.  
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Creating the symptom topic framework: topics for GPs to ask about any of the symptoms 
were entered into the application 

 

 

A new symptom topic is 
added by clicking here. 

The keywords for each 
symptom topic are added 
and edited by clicking here. 

Rachel Sequeira             v1 - 13
th
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OK 

Adding keywords and phrases for each symptom topic 
 

Adding keywords and phrases for each symptom topic was a complex process - we 
had to ensure that there was no overlap between topics so that the appropriate and 
expected video would play in response to each question. 
 

 

This process went through several stages of refinement; the final list of 'symptom 

topics' and keywords/phrases is in Appendix 11.  
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4.2.8.2 : Building the virtual 'patients' 

 

The final step in populating the application involved JS, JMc and I building our 36 

'patients'. This involved a number of stages, as shown in Figure 10. 

 

Figure 10 : Building a new 'patient' involved: 

 

  

Adding findings for each of the 

bedside tests or examinations 

a GP might perform. 

Allocating 'patients' their 

presenting symptoms 

(according to their 

profile). 

Adding recent 

consultation 

notes for the 

'patient'. Adding the 'medical 

record' information that 

will appear in the sidebar 

(demographic, medical 

and medication history 

and lifestyle information). 

Uploading video clips to act as 

question responses:  
 

 the initial 'presenting 

symptom' video; 
 

 the 'null response' video for all 

symptoms not allocated to the 

'patient'; 
 

 video clip responses for all the 

'symptom topics', for each of 

the allocated symptoms (see 

Figure 11 for more detail). 

Deciding on an 

authentic name. 



Chapter 4 

130 

Each 'patient' was assigned (according to their profile) a number of symptoms from 

the symptom bank (Figure 11). For each symptom assigned we then uploaded a 

video clip for each of the 29 'symptom topics'.  

 

Figure 11 : The symptoms allocated to a profile 4 'patient' (presenting 
symptoms cough/appetite loss) 

 

 

The study's factorial design meant that we had to ensure that the clinical 'profile-

related' information available to GPs was the same for all six 'patients' representing 

the same profile. I managed this by creating an upload document for each profile, 

detailing what information should be uploaded (Appendix 12). This also allowed me 

to note specifically the few situations where information was varied to reflect 

'patient'-specific experimental factors and ensure authenticity (e.g. height varied with 

gender). 

 
 

 

  

Rachel Sequeira             v1 - 13
th
 May 2013 

 

 

The symptoms allocated to a profile 4 'patient' (presenting symptoms cough/appetite loss) 
 

  

Symptoms to allocate to the 
'patient' are selected from 
the symptom bank list. 

Video clips to play in 
response to each of the 
'symptom topics' for the 
symptom are added by 
clicking here. 

Symptoms 
currently allocated 
to the 'patient' are 
listed here. 
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4.2.9 : Formative evaluation of the study tools through piloting 

 

As shown in the timeline (Figure 7), we conducted three pilots of the virtual patient 

application and the post-consultation survey during the development process. These 

pilots had two purposes: 
 

 to identify any changes needed to functionality, content and layout in order to 

ensure that both tools were as user-friendly and intuitive as possible, and 

check that it was feasible for GPs to complete the study in one hour; 
 

 quantify the extent to which the virtual patient application could appropriately 

answer questions GPs asked. 

 

4.2.9.1 : Pilot 1 (May 2012)  

   Three GPs including AB and MG 
 

The initial pilot used 12 'patients' representing each of the symptom profiles and 

some combinations of gender, ethnicity and socio-economic circumstance.  
 

GPs could use the application to ask questions about the presence of symptoms 

which might suggest lung cancer, but reported that the 'consultations' were not 

credible: they needed to be able to ask a wider range of questions if their decision 

making using the application was to reflect their real life behaviour. GPs also 

struggled to complete 'consultations' or the post-consultation survey without 

researcher advice.  

 

4.2.9.2 : Pilot 2 (August-September 2012)  

   Seven GPs, including one of the initial piloters 
 

This pilot used all 36 'patients' that formed part of our final study. 
 

Its results were generally very encouraging. The majority of GPs were able to 

complete the 'consultations' and post-consultation survey successfully without 

requiring researcher input, although they still found some aspects of the virtual 

patient application non-intuitive.  GPs fed back that the 'consultations' were credible 

and that they could use similar reasoning as in their day-to-day practice. Additional 

application functionality enabled us to broaden the range of questions GPs could 

ask and meant that they received appropriate video responses to many more of their 

questions.  
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In order to quantify the extent to which the virtual patient application could 

appropriately answer questions asked, JMc, JS and I reviewed all the questions 

GPs had asked during pilots 1 and 2 which led to an error message or an 

inappropriate video response. As a result we further refined the keywords the 

application used to interpret GPs' questions and determine which video to play in 

response. Figure 12 shows how these changes improved the proportion of 

questions that could be answered successfully, whilst Figure 13 gives a breakdown 

of the reasons for the unsuccessful questions at each of these stages. 
 

Figure 12 : The number of questions GPs asked that the application answered 
with an appropriate video 
 

 

 
 

Figure 13 : Breakdown of why some questions did not lead to an appropriate 
video 
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4.2.9.3 : Pilot 3 (October 2012)  

   Members of our research department, including four medical    

   professionals 
 

Results indicated that the application now worked as required for the study and that 

people could successfully complete 'consultations' and make a management 

decision. Furthermore most questions asked now led to an appropriate video 

response. 
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4.2.10 : GP recruitment and participation 

 

4.2.10.1 : Sample size 

 

We aimed to recruit 216 GPs. This sample size was based on a power calculation 

performed by SD (see next paragraph). We planned that all GPs would view six 

vignettes. This meant that there would therefore be 1,296 vignette viewings in total: 

GPs were randomly allocated the six vignettes they viewed, one from each profile. 

Each of the three risk levels was to be viewed 432 times. It was not possible to 

ensure an exact balance of the other factors in the randomisation, but each of the 

two genders and two socio-economic circumstances were to be viewed 

approximately 648 times, and each of the three ethnicities approximately 432 times. 

The randomisation was constrained to ensure that no GP viewed the same actor 

twice. 

 

The primary sample size calculation was based on the difference in referral 

intentions between variations of risk level, ethnicity, socio-economic circumstance 

and gender. However since not all variations of each factor in the randomisation 

were viewed the same number of times, this gave a range of statistical power for 

various main effect comparisons. For example between two risk levels (or two 

ethnicities), assuming a 20% variance inflation factor for clustering of GPs/'patients', 

432 viewings of each risk level (or ethnicity) would give 95% power to detect a 

difference of 10% versus 20% referral. For a difference between socio-economic 

circumstance (or gender), 648 viewings of each variation would give 85% power to 

detect the smaller difference of 5% versus 10% referral. 

 

4.2.10.2 : Recruitment procedure 

 

We recruited GPs from five regions: the East of England, London, North West 

England, Surrey and Sussex, and the West Midlands. Recruitment was primarily 

through Primary Care Research Networks (PCRNs), supplemented by distribution of 

flyers to GPs at talks and educational sessions (this flyer is included in Appendix 

13).  

 

Once a GP expressed an interest in the study, JS or I contacted them to begin the 

registration process. This included sending them a participant information sheet (see 

Appendix 13) which contained further details about the study, what their participation 
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would involve, and the benefits of taking part. The full recruitment and participation 

process is shown overleaf in Figure 14. 

 

When recruiting GPs we presented this study as a study of GP decision making, 

with the aim of seeking to understand 'the ways in which GPs make decisions when 

faced with situations where there is a real, but low, likelihood of serious disease' 

(flyer) and 'the factors that influence these decisions' (participant information sheet). 

We acknowledged that GPs were often the first point of contact for patients feeling 

unwell, and thus that the decisions GPs make during consultations with these 

patients has an influence on patient outcomes.  

 

We framed the study this way in order to avoid some of the methodological 

shortcomings of previous vignette studies, highlighted by my systematic review and 

reported in Section 3.3.3.2.3.  

 

For example we chose not to share (before or during the study) that this study was 

focusing on symptoms that could indicate lung cancer, or that our primary outcome 

was referral for investigation or to secondary care. This was in part to avoid priming 

participants or influencing their management decisions, as well as to reduce the 

potential for creating participant bias (my systematic review found that in similar 

studies where the condition being studied was specified during recruitment, a 

greater proportion of participants than expected had a specialist interest in that 

condition).110;122     

 

The GP decision making study did not require approval from an ethics committee 

because the study participants were healthcare professionals, recruited by virtue of 

their professional role.158 However we did obtain both sponsorship and research and 

development approval through UCL, and for each CCG area in the regions we 

recruited GPs from  (Appendix 14 contains examples of approvals obtained).  

 

4.2.10.3 : Incentives 

 

GPs were offered incentives to participate in the GP decision making study: we 

provided reimbursement of £80 for their time and a certificate as evidence of their 

participation which could be used as credit for their Continuing Professional 

Development (CPD). GPs were aware of these incentives at the time of recruitment 
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Figure 14 : GP recruitment and participation process 
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to the study, but only received them upon completion - which was defined as having 

completed all six vignettes and the post-consultation survey.  

 

We applied for service support costs for GP practices to undertake the preparation 

required for the study, for example ensuring that participating GPs' computers could 

run the virtual patient application successfully and booking out time in GPs' diaries 

to complete each vignette. At the time we were recruiting for the GP decision 

making study (November 2012 to October 2013) the decision as to whether to 

provide service support costs was made by comprehensive local research networks 

(CLRNs). The following comprehensive local research networks were able to 

provide service support costs for this study: Noclor (covering North East London and 

North Central London, both in the London region), Greater Manchester CLRN and 

Cumbria and Lancashire CLRN (both in the North West England region), and 

Norfolk and Suffolk CLRN (in the East of England region). GP practices in these 

networks were able to claim service support costs once they had confirmed that the 

practice's browsers met the specifications required and the participating GPs had 

viewed the study's introductory help video. The amount provided was decided by 

each local network and ranged from £10 to just over £80 per GP.  
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4.2.11 : Data management 

 

The virtual patient application recorded extensive information about GPs' behaviour 

during each of the six virtual 'consultations' they conducted. The application was 

developed such that all questions that the GPs typed (and the video response that 

played) and any additional information they sought (either by clicking on one of the 

patient information sidebars, or requesting an examination or bedside test) were 

logged, along with the exact time that this event occurred. The application also 

recorded GPs' free text typed differential diagnosis and management plan. 

 

Once a GP had completed the GP decision making study a file with the logs from 

each of their six vignettes was downloaded from the virtual patient application by a 

member of the study team. Figure 15 shows the format that this data was initially 

presented in: it is possible to follow each stage of the 'consultation' that the GP 

completed. 

 

 

Figure 15 : A portion of the log that the virtual patient application recorded for 

each vignette viewing 
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4.2.12 : Analysis   

 

I conducted the following quantitative analyses.  

 

4.2.12.1 : GP participant characteristics 
 

I performed descriptive analysis of the characteristics of all GPs who participated 

(Appendix 6). Where possible I also compared the characteristics of our GP study 

population to the overall population of GPs practising in England, in order to 

examine selection bias.  

 

4.2.12.2 : Primary outcome measure 
 

The primary outcome was whether a GP referred the 'patient' for chest X-ray (CXR), 

or to a secondary care service where a chest X-ray would almost certainly be 

performed given the 'patient's' symptoms (e.g. referral to a respiratory specialist, or 

sending the 'patient' to an A&E department). This variable was constructed from the 

free text management plan responses that GP participants entered for each vignette 

completed, according to pre-defined criteria. The validity of each primary outcome 

was confirmed by a GP. I discuss the process and challenges of developing these 

criteria in Section 5.1.2.1. 
 

We decided to use referral for chest X-ray as our primary outcome measure after 

consultation with academic GPs. If a GP suspects lung cancer a chest X-ray is the 

most appropriate first-line investigation. GPs might also refer for a chest X-ray if they 

suspect other chest/lung-related disease; however a radiologist should identify any 

visible pathology (including lung cancer) regardless of GPs' differential diagnoses.  

 

4.2.12.2.1 : Descriptive analysis 
 

This involved determining the proportion of 'patients' referred for chest X-ray: both 

overall and by the four 'patient' experimental factors and by GP characteristics. I 

performed these analyses using Stata.159 

 

4.2.12.2.2 : Hierarchical modelling 
 

These analyses were conducted by JM and SD, and further details of their methods 

are available in Appendix 15 (the primary results paper submitted for publication by 

the GP decision making team).  
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JM and SD analysed the data by fitting multilevel logistic regression models using 

Markov Chain Monte Carlo for estimation, allowing variation between GPs and 

between vignettes within GPs. This allowed for a correlation between outcomes 

within a given GP but independent outcomes for two vignettes viewed by different 

GPs. Estimation of odds ratios and 95% credible intervals was carried out using the 

RStan library in R version 3.0.2. Significance testing was carried out using Wald 

tests based on the means and posterior variances of the estimates.  
 

Variations in outcome were examined by the four ‘patient’ experimental factors, an 

indicator variable for whether GPs had elicited the presence of the second symptom 

during the 'consultation' (as opposed to only having information about the presenting 

symptom to make their management plan), and by certain GP characteristics (their 

demographics, experience and region).  
 

Two models were built in order to examine differences by clinical profile and by age. 

These were: 
 

 Model 1 examined variations by clinical profile, controlled for all ‘patient’ and 

GP characteristics associated with investigation (with a p value of ≤0·1) and 

whether GPs elicited the second symptom; 
 

 Model 2 examined variations by ‘patient’ age. Investigation in profiles of 

younger ‘patients’ (~aged 58-59 years) were compared with profiles of older 

‘patients’ (~aged 78-79 years), controlled for all other ‘patient’ and GP 

characteristics associated with investigation (with a p value of ≤0·1), smoking 

status and whether GPs elicited the second symptom. 
 

A supplementary analysis that replicated Model 1 was conducted to examine 

whether findings were explained by GPs’ responses to profile 1, the deflecting 

vignette. 

 

4.2.12.3 : Other analysis 
 

I also performed quantitative descriptive analyses of GPs' consideration of lung 

cancer as a possible diagnosis. This data was obtained from the differential 

diagnosis GPs entered for each 'patient'. 
 

I discuss my methods of analysis for the post-consultation survey in Section 6.2.5.
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5 : Results of and reflections on the GP decision 

making study's vignette study (Study 2a)  

  

In Chapter 4 I discussed the development and the methods of the GP decision 

making study, in particular the vignette study (Study 2a). In this chapter I report and 

discuss the findings of the vignette study. 

 

5.1 : Results 

 

I present the results as follows:  
 

 Section 5.1.1  

I report details of GPs' participation in the study, compare the characteristics 

of GPs who completed the study with those who did not, and discuss some 

of the challenges faced in recruitment; 
 

 Section 5.1.2 

I report the key findings of the vignette study that relate to my PhD, including 

details of the construction of the primary variable used for analysis;  
 

 Section 5.1.3 

I evaluate the use of the virtual patient application as a tool to investigate 

GPs' decision making behaviour.        
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5.1.1 : GP recruitment, participation and completion 

 

5.1.1.1 : Recruitment and participation figures for the GP decision making 

study 

 

We actively recruited GPs to the GP decision making study over a 12 month period, 

from November 2012 until October 2013, following up all expressions of interest we 

received from either individual GPs or via the PCRNs during this time. GPs who had 

expressed an interest in the study during this time period but had not registered by 

the end of October 2013 were still able to register for the study until the end of 

November 2013; however the study was closed to new expressions of interest.  

 

GPs were classified using a series of different descriptions as they progressed 

through the study. These descriptions were defined as follows: 
 

Expression of interest   At the point that a GP contacted either the PCRN or the  

     study team directly about participating in the study, or asking 

     for more information, they were considered to have  

     'expressed an interest'. Whilst we publicised the study widely 

     in the regions from which we were recruiting, we only  

     followed up and recruited GPs who expressed an interest 

     (we did not cold call or selectively target GPs). 
 

Registered    After a member of the study team had made contact with a 

     GP and confirmed that their computer was compatible with 

     the study, GPs were invited to register for the study using 

     the online Opinio registration form. Once a GP's registration 

     was received they were described as having 'registered'.  

 

Participant    After registration the GP was able to start the study. Once a 

     GP had completed their first virtual 'consultation', including 

     entering a management plan, they were described as a  

     'participant'. 
 

Completed    A GP was only described as having 'completed' the GP  

     decision making study once they had completed (i.e.  

     recorded a management plan for) all six virtual   

     'consultations', and completed the post-consultation survey. 
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Table 7 shows the number of GPs who reached each stage of the recruitment and 

participation process, both in total and broken down by each region we recruited in.  

 

Table 7 : GP recruitment to, participation in, and completion of the GP 
decision making study  
 

 
Region 

Total count of 
expressions of 
interest (EOIs) 

received 

Total count of 
GPs registered 

(% of EOIs) 

Total count of 
participants 
(% of EOIs) 

Total count 
of study 

completers 
(% of EOIs) 

 

All regions 
 

556 
300 

(54.0%) 
262 

(47.1%) 
227 

(40.8%) 

East of 
England 

152 
102 

(67.1%) 
89 

(58.5%) 
76 

(50.0%) 
 

London 
 

226 
113 

(50.0%) 
101 

(44.7%) 
84 

(37.2%) 

North West 
England 

60 
36 

(60.0%) 
31 

(51.7%) 
29 

(48.3%) 

Surrey & 
Sussex 

22 
11 

(50.0%) 
9 

(40.9%) 
9 

(40.9%) 

West 
Midlands 

80 
31 

(38.8%) 
25 

(31.3%) 
22 

(27.5%) 

Locum 
GPs 

16 
7 

(43.8%) 
7 

(43.8%) 
7 

(43.8%) 

 

556 GPs expressed an interest in the GP decision making study; 227 (40.8%) of 

these GPs completed the study.  

 

300 of the GPs (54.0% of those who expressed an interest in the study) confirmed 

their computer's IT set up, watched a video introducing the virtual patient 

application, and registered for the study. The most common reasons why GPs did 

not progress to registration were that they had only been seeking information about 

the study and/or it was not what they expected, that they were too busy to 

participate in the study, or that they required IT updates to complete the study which 

were not possible (this was usually due to practice limitations for security). There 

were a few GPs who had expressed an interest in the study but with who we were 

not able to make any further contact, despite a number of telephone and email 

attempts by the study team.  

 

Once GPs had registered for the study we could be fairly confident of their interest 

and intention to participate. Therefore, when considering the completion rate of this 

study it seems reasonable to report how many of the GPs who registered for the 
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study ended up completing all six virtual 'consultations' and the post-consultation 

survey. 75.7% of GPs who registered for the study completed it . 

 

262 GPs (47.1% of those who expressed an interest, and 87.3% of those who 

registered for the study) completed the first 'consultation'. Of the 38 who did not 

complete the first consultation the majority of these (31) did not start the study. Just 

seven GPs started the study but failed to complete the first 'consultation'; these GPs 

stated that they were unable to complete the 'consultation' because they were too 

busy, or due to challenges or frustrations using the application. 

 

86.7% of GPs who completed the first 'consultation' went on to complete the full 

study. 35 GPs 'participated' in the GP decision making study but did not go on to 

complete it; 24 of these completed just one consultation, 11 completed between two 

and five consultations. These GPs who did not go on to complete the study after the 

first 'consultation' again often reported that this was because they were too busy; 

some GPs also commented that the virtual patient application was either unrealistic, 

or too difficult to use.  
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5.1.1.2 : Comparison of the characteristics of GPs who completed the study 

versus GPs nationally 
 

Table 8 compares characteristics of the 227 GPs who completed the GP decision 

making study with the population of all 41,877 GPs working in England.  

 

Table 8 : Comparison of the characteristics of GPs who completed the GP 
decision making study with those of all GPs in England  
 

* the data for GPs in England is sourced from the Health and Social Care Information Centre 
(2015)160  
 

Characteristic 
GPs who 

completed   
the study 

Partners and 
salaried GPs 

who completed 
study 

GPs in 
England * 

 

Total 
 

227 
 

41,877 
 

Region 
NB: not including 
locum GPs  

 

London 
 

East of England 
 

North West 
 

Surrey & Sussex 
 

West Midlands 
 

 

39.5% 
 

34.5% 
 

11.8% 
 

4.1% 
 

10.0% 
 

 
 

17.1% 
 

11.4% 
 

13.5% 
 

7.7% 
 

10.4% 
 

Gender  
NB: country wide % 
calculated using the 
36,567 GPs where 
gender  is known  
 

 

Male 
 

Female 
 

 

54.6% 
 

45.4% 
 

  

45.8% 
 

54.2% 

 

Age * 
NB: country wide 
data only includes 
partners and  
salaried GPs.  
It is calculated using 
the 30,502 GPs 
where  age is known 
 

 

Under 35 years 
 

35-44 years 
 

45-54 years 
 

55-64 years 
 

Over 64 years 
 

 

24.2% 
 

35.2% 
 

30.0% 
 

9.7% 
 

0.9% 
 

 

20.9% 
 

36.8% 
 

32.3% 
 

9.0% 
 

1.0% 
 

 

13.4% 
 

33.7% 
 

32.2% 
 

17.3% 
 

3.4% 
 

 

Role in practice 
 

Partner/salaried 
 

Registrar (trainee) 
 

Locum 

 

88.5% 
 

2.6% 
 

7.5% 
 

  

85.0% 
 

11.8% 
 

3.2% 
 

 

Since our recruitment approach was to recruit GPs from a few, contrasting regions 

of England (rather than country-wide), the percentage of GPs from each region who 

participated in the GP decision making study differs from the GP population in 

England as a whole. However the representation of GPs from both the North West 

of England and the West Midlands was very similar in the study population to 

England as a whole: GPs from the North West of England made up 11.8% of the 



Results of the vignette study (Study 2a) 
 

 

147 

study population compared to 13.5% of GPs in England, whilst 10.0% of the study 

population practised in the West Midlands compared to 10.4% of all GPs working in 

England. By contrast the representation of London (39.5% of GPs in the study 

versus 17.1% of all GPs working in England) and the East of England (34.5% versus 

11.4%) was much greater in the study than for England as a whole.  

 

54.6% of the GPs who completed the GP decision making study were male, 

compared to 45.8% of the GP population in England whose gender is known. It 

seems that our study population included more male GPs than might have been 

expected, although it is important to note that the gender of 12.7% of GPs practising 

in England is unknown. This higher representation of male GPs in the study 

population could reflect the fact that male GPs are more likely to work full- time than 

females,161 and may therefore have more opportunity for participating in research.  

 

The study population had an age distribution similar to that of GPs across England, 

with GPs most likely to be aged between either 35 and 44 years, or between 45 and 

54 years: 65.2% of GPs in the study population were in one or the other of these 

age groups, corresponding to 65.9% of partners and salaried GPs working in 

England. However in general the GPs who completed the GP decision making study 

had a younger age profile than GPs across England as a whole, with 24.2% of the 

study population aged under 34 years, and just 10.6% 55 years or older. This may 

reflect the novel and technical nature of the study design. It should also be noted 

that the data from the Health and Social Care Information Centre only provides 

information about the age of GP partners and salaried GPs (not locums or trainees). 

However GP partners and salaried GPs did make up the majority of the study 

population and, as can be seen in Table 8, the age category percentages for the 

whole study population versus the study population restricted to GP partners and 

salaried GPs are very similar. 

 

88.5% of GPs in the study population were partners or salaried GPs; this is very 

similar to the percentage of partners and salaried GPs across England (85.0%). The 

study population had a lower percentage of GP trainees/registrars than work in 

England, which is likely to reflect our decision that GP trainees were not eligible to 

participate in the study if they were at a stage in training where their consultations 

were not directly comparable with those of post-training GPs (e.g. undertaking 

consultations under supervision and/or having longer appointment slots).  
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Data on the ethnicity of GPs working in England is not readily available. However I 

have compared the ethnicity of the study population with data published by the 

General Medical Council detailing the ethnicity of registered doctors across the UK 

(see Table 9) and the distributions are similar. The majority of GPs in both the study 

population (57.7%) and registered nationally in the UK (52.2%) described their 

ethnicity as white, followed by South Asian (28.6 of the study population and 20.7% 

of UK doctors). Very few of the study population were black (3.1%), which reflects 

the ethnicity of doctors across the UK (just 3.3%). As would be expected, given we 

directly asked GPs about their ethnicity (albeit with the option 'I prefer not to say') 

ethnicity was unknown in a far lower percentage of the study population than 

nationally. The greater percentages of white and South Asian GPs in the study 

population may simply result from the fact that the study's ethnicity data is more 

complete than national statistics, although it is also possible the ethnic profile of 

doctors working as GPs differs from that of doctors working in other specialties.  

Table 9 : Comparison of the ethnicity of GPs who completed the GP decision 
making study with those of all doctors registered to work in the UK 

* the data for all doctors registered to work in the UK is sourced from General Medical 

Council's registration statistics for their list of registered medical practitioners 162  
 

Characteristic 
 

GPs who completed 
the study 

 

* All doctors 
registered in the 

UK 
 

Ethnicity 
 

White 
 

Black 
 

South Asian 
 

Other 
 

Unknown 
 

 

57.7% 
 

3.1% 
 

28.6% 
 

5.3% 
 

5.3% 

 

52.2% 
 

3.3% 
 

20.7% 
 

6.6% 
 

16.9% 

 

The main paper which reports the findings of the vignette study (awaiting 

publication, see Appendix 15 for the full paper) also compares practices' age 

standardised cancer referral ratio and their proportion of patients aged over 65 years 

old for the practices of GPs in the study population compared to those nationally. 

This analysis found that the practices of GPs who completed the study had higher 

cancer referrals than non-participating practices, despite the fact that in order not to 

publicise the study's focus on cancer to GP participants, it was presented as a study 

of GP decision making.  
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5.1.1.3 : Comparison of the characteristics of GP participants versus 

completers 
 

I conducted analyses to compare those GPs who registered for the study but did not 

complete it, with those who completed the study. This was important in order to 

evaluate the potential for bias. When GPs registered for the study we requested 

details of a number of personal characteristics, both socio-demographic and 

practice-related (these are listed in Appendix 6). I compared (both graphically and 

statistically, using the χ2 test) whether GPs who completed the GP decision making 

study varied significantly from those GPs who registered for the study but did not 

complete it. 

 

Ideally I would have also liked to compare these groups with those GPs who initially 

expressed an interest in the GP decision making study (but did not register for, 

participate in or complete it). However aside from gender (information which I 

collected from the General Medical Council register where it is publically available, 

and we can be confident is likely to be accurate) and region, we have very little 

information about the characteristics of GPs who expressed an initial interest in the 

GP decision making study. It has therefore not been possible to draw many 

conclusions about whether the GPs registering for, participating in or completing the 

GP decision making study were representative of those who expressed an interest 

in it.  

 



Chapter 5 

150 

5.1.1.3.1 : Region 
 

As shown in both Table 7 and Figure 16, we received the most expressions of 

interest (226) from the London region, followed by the East of England (152). As 

would therefore be expected, these two regions also had the highest number of GPs 

completing the study (84 and 76 respectively). The regions with the highest rate of 

study completion for GPs who had expressed an interest in the study were the East 

of England (50.0%) and North West England (48.3%), whilst the West Midlands had 

the lowest rate of GPs who had expressed an interest completing the study (27.5%). 

GPs from the East of England were statistically more likely than those from London 

to both register for (p=0.001) and complete (p=0.002) the GP decision making study. 

 

Figure 16 : Number of GPs reaching each stage of the study, by region 
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One potentially significant factor which varied between the study regions we 

recruited from was the availability for GPs' practices to claim service support costs 

for the time involved in setting up for the study (in particular the computer IT checks 

and updates that were often required). As discussed in Section 4.2.10.3, practices in 

certain areas of three of the regions we recruited in (London, East of England and 

North West England) were able to apply for service support costs. Service support 

costs were available to support 227 of all the 556 GPs who expressed an interest in 

the study (40.6%), 134 of the 300 GPs who completed IT set up and registered for 

the study (44.7%), and 105 of the GPs who completed the study (46.2%).  

 

However, as seen in Figure 17, the availability of service support costs did not 

significantly affect either GP registration or study completion (p=0.08). 
 

 

Figure 17 : The availability of service support costs and GPs' progress in the 

decision making study 
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5.1.1.3.2 : Gender 
 

As shown in Figure 18, men were over-represented in terms of the number of 

expressions of interest we received, as well as in GPs registering for and completing 

the study. However there was no statistically significant difference between the 

number of men and women who registered for the study, or who completed it once 

they had expressed their interest. 
 

 

Figure 18 : GPs' study progress, by GP gender  
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5.1.1.3.3 : Age 
 

Figure 19 shows the difference between GPs who completed the GP decision 

making study and those who registered but did not complete it, by age. GPs aged 

less than 45 years old were most likely to register for the study, and statistically 

more likely to complete the study once they had registered (p=0.02 for GPs aged 

<45 years vs. those aged ≥45 years). 
 

 

Figure 19 : GPs' study progress, by GP age  
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5.1.1.3.4 : Ethnicity 
 

GPs of white and South Asian ethnicity were most likely to register for the study 

(Figure 20), however ethnicity did not significantly affect the likelihood that a GP 

completed the study. 

 

Figure 20: GPs' study progress, by GP ethnicity  
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5.1.1.3.5 : GPs' self-rated IT confidence 
 

GPs were asked to rate their IT confidence on a scale of 1 to 5, 5 being the most 

confident. As Figure 21 shows, GPs who registered for the study were most likely to 

rate their IT confidence as average to high. However GPs' IT confidence did not 

significantly affect either their participation in or completion of the study. 
 

 

Figure 21 : GPs' study progress, by GP's self-rated IT confidence 
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5.1.1.3.6 : GPs' role and their frequency of practice 
 

The average number of sessions registering GPs worked per week did not 

significantly affect the likelihood that a GP completed the study (Figure 22). GP 

partners were most represented in study registration, but salaried GPs were 

statistically as likely to complete the study (Figure 23). 
 

Figure 22 : GPs' study progress, by the number of sessions worked by a GP 

per week 

 

 

Figure 23 : GPs' study progress, by GPs' position in the practice 
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5.1.1.4 : Challenges of recruitment and steps we took to facilitate study 

completion 
 

Recruitment and follow up of GPs was a very time-intensive process, more so than I 

had initially expected. We faced a number of challenges, in particular: 
 

 Getting in touch with a GP who had expressed interest was often time-

consuming due to their professional commitments.  
 

 Some GPs were anxious about doing the IT compatibility check, despite its 

simplicity. Therefore, for many GPs, we completed this with them over the 

phone.  
 

 Some GPs/practices (particularly in North West England) required IT updates 

that could not be downloaded on practice computers due to restrictions.  
 

 GPs typically took about eight weeks from expressing interest to completing 

the study. We therefore kept in regular contact, reminding them about their 

next required action if they were delayed by more than a week. This often 

required us to contact them several times. 

 

To make the recruitment process more manageable and to ensure that, where 

possible, GPs did not fail to complete the study due to a lack of follow up on our 

part, a number of temporary administrative staff helped make follow up phone calls 

to GPs, and entered some of the completed responses in the study database. 

 

We succeeded in recruiting more GPs than the sample size calculation performed 

for the study suggested necessary: while based on the sample size calculation we 

were aiming to recruit 216 GPs, in the end 227 completed the study.  
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5.1.1.5 : Discussion of factors affecting recruitment and completion of the 

study 
 

40.8% of GPs who expressed an interest in the GP decision making study 

completed it. This response rate was similar to the response rate in many other 

studies of GP decision making appraised during my systematic review.76;80;101;121 

  

75.7% of GPs who registered for the study completed it. When compared to other 

studies this is a reasonable completion proportion,92;99;120 especially given the 

innovative and potentially complex nature of the study tool, and the fact that GPs 

were required to complete the study on at least two, and ideally three, separate 

occasions.  

 

The most common reason reported by GPs for failing to progress to the next stage 

of the study was that they were too busy. A small number of GPs experienced 

challenges relating to the online and interactive nature of the study which prevented 

them from registering for or completing the study; where these challenges occurred 

they were either due to GPs being unable to set up their computer to meet the 

study's requirements, or GPs experiencing difficulties using the virtual patient 

application. However very few GPs did not complete the study due to concerns 

about the study tool (the virtual patient application): just seven GPs started the study 

but were unable to complete the first 'consultation' due to time pressures or 

challenges and frustrations with the application, and whilst 35 GPs completed 

between one and five 'consultations' but did not complete the study, the majority of 

these still stated that this was because they were too busy, rather than solely due to 

issues with the study tool.  

 

The regions with the highest rate of study completion (for GPs who had expressed 

an interest in the study) were the East of England and North West England. This 

may reflect the fact that we had PCRN support in these regions to follow up GPs 

who had expressed an interest; the East of England in particular had a number of 

research nurses who were highly proactive at following up GPs who had expressed 

an interest in the study, as well as assisting with ensuring that GPs' IT set up was 

suitable. Alternatively these regions might have had the highest rate of study 

recruitment because they were regions where we started recruitment early, and 

therefore GPs had longer to complete the study (for the average GP across all 



Results of the vignette study (Study 2a) 
 

 

159 

regions there was a period of a number of months between the GP expressing 

interest in the GP decision making study and completing it).   

 

We have very little information about the personal characteristics of GPs who 

expressed an interest in the study. It does appear than men were over-represented 

in terms of expressions of interest, however there was no statistically significant 

difference in the gender of GPs registering for and completing the study.  

 

The only GP characteristic for which there was a significant difference between GPs 

who completed the study and those who registered, but did not complete it, was 

age, with older GP’s being less likely to either register or complete: this could reflect 

the novel and the technical nature of the study design. GPs' IT confidence did not 

significantly affect either participation in, or completion of, the vignette study. We 

cannot know for certain whether GPs' IT confidence influenced their behaviour and 

decisions within the vignette study itself, but it would seem unlikely that it had a 

significant effect. However it is important to note that almost all GPs who registered 

for the study rated their IT confidence as 3 or higher (on a scale of 1 to 5, where 5 

was the most confident): we cannot be certain how many GPs with lower IT 

confidence may have been interested in participating in the study, but did not get to 

the registration stage. 
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5.1.2 : Results of the vignette study  

 

Data from 1362 unique virtual 'consultations' conducted by 227 GPs were coded, 

and data from 1358 'consultations' analysed (see Section 5.1.2.1.1 for details of why 

four 'consultations' were excluded from the analysis). I conducted a series of 

descriptive analyses of both the primary and secondary outcomes, including 

considering the primary outcome (referral for chest X-ray) by profile, 'patient' 

characteristics and GP characteristics. I also summarised the results of the 

hierarchical modelling and interactions testing performed by SD and JM on the 

primary outcome of the vignette study (the full paper containing these findings can 

be viewed in Appendix 15).  

 

5.1.2.1 : Constructing and coding variables for analysis 

 

Once all 227 GPs had completed the study I produced a series of coding criteria in 

order to use the information from each vignette viewed (that is each virtual 

'consultation' conducted - 1362 in total) to provide the data I required for the primary 

and secondary outcome measures that I defined in Section 4.2.12. I developed 

these coding criteria with the advice of all my supervisors, Professor Willie Hamilton 

(an academic GP specialising in the early diagnosis of cancer), and GP Dr Janakan 

Crofton.  

 

The primary outcome measure of the vignette study for my PhD was whether a GP 

had decided to refer the virtual 'patient' in the vignette for chest X-ray (CXR), or to a 

secondary care service where a chest X-ray would almost certainly be performed 

given the 'patient's' symptoms (e.g. referral to a respiratory specialist, or sending the 

'patient' to an A&E department). I constructed a variable to use in the analysis of this 

outcome measure using the information given in the free text management plan 

responses that GPs entered for each vignette completed. The full criteria for this 

variable are detailed in Table 10. 
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Table 10 : Criteria for coding a variable to use in the analysis of my primary 
outcome, referral for chest X-ray 

 

Code as ‘chest X-ray’ - 1 
 

 

Code as ‘no chest X-ray’ - 0 

 

All requests for chest X-ray where 

there is no uncertainty and it is not a 

future/potential plan: 
 

 

- urgent, non-urgent or no urgency   

  stated 
 

  e.g. CXR 
 

         urgent CXR 
 

         standard CXR 
 

- hospital admission/A&E referral   

  where chest X-ray specifically stated  

  in management plan or lung disease  

  is the most likely/likely diagnosis 
 

  e.g. refer to hospital for 12 lead ECG,  

         CXR and arterial blood gases  
 

Referral to chest clinic or to a  

respiratory or oncology specialist 
 

 

Where chest X-ray is referred to using 

uncertain phrasing: 
 

e.g. possible ECHO and/or CXR 
 

       may arrange CXR 
 

       may need a CXR 
 

       may leave for now 
 

       consider CXR 
 

       if I was uneasy I would arrange CXR    
 

Where chest X-ray is considered as a 

potential future management option: 
 

e.g. CXR if persists 
 

       review, if no better for CXR 
 

       if still unwell for CXR 
 

       give CXR form to go next week if no  

       better 
 

Referral to hospital medics (unless chest 

X-ray specified, or a lung disease 

considered most likely/likely diagnosis): 
 

e.g. I suggest emergency hospital   

       assessment 
 

       refer on-call medics 
 

Referral to non-respiratory specialist: 
 

e.g. rapid access chest pain clinic 
 

       cardiology 
 

       gastroenterology 
 

X-ray requested, but not chest or chest 

not specified 
 

Chest X-ray or referral not in 

management plan 
 

 

NB: for all outcomes, where GPs did not state any management plan (this occurred 
for 3 of the 1362 total of virtual 'consultations') outcomes were coded 99 so that they 
could easily be identified and excluded. 
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The variable constructed from the coding criteria in Table 10 is the variable used for 

all further analysis of my primary outcome, referral for chest X-ray, (including in the 

hierarchical modelling) unless otherwise specified. However when developing this 

variable I became aware of the wide variation in GPs' management decisions, and 

the challenges of interpreting and coding free text responses. I therefore also coded 

two additional variables related to my primary variable: a less stringent variable that 

was coded positively when a GP made any suggestion of a chest X-ray in their free 

text, and a much stricter variable where I only coded positively where GPs clearly 

indicated that they were referring for an urgent chest X-ray. Again I developed the 

criteria for these variables with guidance from my supervisors and GPs. The full 

criteria for these variables can be seen in Appendix 16. 

 

Once the coding criteria were finalised both Dr Crofton and I independently coded all 

1362 vignettes completed (making a decision for each of these three variables) 

before comparing our responses for validity. Where we disagreed we discussed our 

reasons for this; most disagreements were down to human error, and the few cases 

where we had intentionally interpreted the coding criteria differently were all 

resolved with discussion. 

 

I also created a variable for my secondary outcome measure, GPs' consideration of 

lung cancer as a potential diagnosis. I constructed this variable using the GPs' free 

text differential diagnoses responses that GPs entered for each vignette completed. 

I coded this variable as follows: 
 

0 = lung cancer not stated anywhere 

     this included any vague mention of 'lung disease', a reference to cancer but no    

     specification it was respiratory, interstitial lung disease 
 

1 = lung cancer listed as main/most likely diagnosis 
 

2 = lung cancer listed as an other, likely diagnosis 
 

3 = lung cancer listed as an unlikely, but possible diagnosis 
  

      for codes 1-3 lung cancer was considered listed if there was reference to terms    
      such as bronchial/bronchus/lung/respiratory in addition to a description of cancer  
      such as cancer/carcinoma/neoplasm/malignancy/tumour 
 

99 = consideration of lung cancer unknown or unclear 
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5.1.2.1.1 : Details of exclusions 
 

The virtual patient application was a novel tool for studying GP decision making; it is 

therefore not unexpected that there were a few challenges associated with its use in 

the vignette study. I evaluate the application thoroughly in Section 5.1.3. However 

some of the challenges had implications for my analysis or the presentation of my 

findings so I will give details of these here.   
 

Three GPs did not enter a management plan for one of the six vignettes they viewed 

because they did not feel they had been able to obtain the information required to 

make a management decision (more details in Section 5.1.3.2.2). We excluded 

these consultations (3 out of 1362 total, 0.2%) from any further analysis. 
 

One GP was accidentally allocated a 'patient' from an earlier pilot of the application. 

This 'patient' did not have video responses for many of the questions that the 

updated application was able to support; we therefore excluded this 'consultation' 

from all further analysis and did not code variables from it. 
 

The total number of 'consultations' analysed was therefore reduced from 1362 to 

1358. 
 

In addition, some errors in allocation of patients (more details in Section 5.1.3.2.2) 

meant that eight GPs did not view each of the six 'patient' profiles once: typically 

they viewed one profile twice and did not see another at all. We did not exclude the 

data from these 'consultations' from our analysis as these allocation errors did not 

affect the information presented to GPs, or their ability to make a management plan. 

However these allocation errors did mean that, despite a total of 227 GPs 

completing the GP decision making study, the number of GPs viewing each profile 

varied between 223 and 228. 
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5.1.2.2 : Descriptive analysis of the primary outcome - referral for chest X-ray 

 

I conducted descriptive, univariate analysis to determine the proportion of 'patients' 

referred for chest X-ray: by profile, by the 'patient' experimental factors, and by GP 

characteristics. 

 

5.1.2.2.1 : Referral differences by profile 

 

1008 of the 'consultations' (74.2%) involved referral for chest X-ray. However as can 

be seen in Table 11, the percentage of referrals for chest X-ray differed widely 

between the six 'patient' profiles. 

  

Table 11 : GPs' referral for chest X-ray (CXR): overall for the study, and by 
profile 

 

 Number of GPs who stated 
a management plan  

CXR 
(%) 

No CXR 
(%) 

 

All profiles combined 
 

 

1358 
 

1008 
(74.2%) 

353 
(25.8%) 

 

Profile 1 
58/59yr non-smoker with 
breathlessness and  fatigue 
for 10 days 
 

  228 * 
152 

(66.7%) 
76 

(33.3%) 

 

Profile 2 
58/59yr smoker with chest 
pain and cough for 10 days  
 

226 
188 

(83.2%) 
38 

(16.8%) 

 

Profile 3 
78/79yr smoker with chest   
pain and cough for uncertain 
duration (~3 weeks) 
 

  228 * 
196 

(86.0%) 
32 

(14.0%) 

 

Profile 4 
78/79yr non-smoker with 
cough and appetite loss for 
uncertain duration (~3 weeks) 
 

227 
133 

(58.6%) 
94 

(41.4%) 

 

Profile 5 
58/59 yr smoker with COPD 
with breathlessness and 
fatigue for >1 month 
 

226 
187 

(82.7%) 
39 

(17.3%) 

 

Profile 6 
78/79 yr smoker with chest 
pain and weight loss for     
>1 month 
 

223 
152 

(68.2%) 
71 

(31.8%) 

 

          * number is greater than 227 since some GPs viewed  
            the same profile twice (see Section 5.1.2.1.1) 
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GPs' referral ranged from 58.6% for profile 4 (the 78/79 year old non-smoker with 

cough and appetite loss for about 3 weeks), up to 86.0% for profile 3 (the 78/79 year 

old smoker with chest pain and cough for about 3 weeks).  
 

Profiles 2 and 3, where 'patients' had two chest symptoms (which could perhaps be 

considered 'typical' symptoms of lung cancer), had the highest rates of referral: 

83.2% and 86.0% respectively. These profiles differed only in the age of the 

'patient', and therefore it is not surprising that the rate of referral was very similar for 

both of these. 
 

By contrast relatively few GPs referred 'patients' of profile 4 (the 78/79 year old non-

smoker with cough and appetite loss for about 3 weeks) or profile 6 (the 78/79 year 

old smoker with chest pain and weight loss for more than a month), both of whom 

presented with a typical chest symptom, but who also had an additional atypical 

symptom. This is surprising given that both of these profiles meet the NICE 

guidelines for referral, especially profile 6 since weight loss is considered a red flag 

for lung cancer. 
 

Profile 1 (58/59 year old with breathlessness and fatigue for 10 days) had a 

relatively low rate of referral (66.7%). However this was designed to be a 'deflecting' 

profile, with symptoms suggestive of heart failure, which is likely to explain the lower 

referral rate. Profile 5, the same symptom presentation in a smoker with COPD 

symptomatic for more than a month, had a much higher rate of referral for chest X-

ray (82.7%). 
 

Table 12 gives details of how GPs' referrals differ between the profiles when 

considering not simply the primary outcome variable (referral for chest X-ray, as 

described in Table 10), but also the two additional variables constructed: one 

looking at urgent chest X-ray referrals specifically, the other at any suggestion of 

chest X-ray (indicating that it was something the GP was considering, even if not 

suggesting it at the present time).  
 

Interestingly, whilst urgent referral for chest X-ray was rarely part of GPs' 

management plan (8.4% across all profiles), it was most common for profile 6 

(13.5%), despite referral for chest X-ray being less common for this profile when 

considering both the primary and less stringent (suggestion of chest X-ray) 

variables. Urgent referral for chest X-ray was also more likely than average for the  

the more 'classic' presentation of lung cancer in profiles 2 and 3.  
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Urgent referral for chest X-ray was extremely rare for profile 4 (3.5%), which is in 

line with a low percentage of referral for chest X-ray using the primary outcome 

variable. However 81.5% of GPs made a suggestion of chest X-ray in their 

management plan for profile 4, which is similar to the percentage of GPs who 

suggested chest X-ray overall for the six profiles (83.7%). This suggests that GPs 

appeared to be considering that significant lung pathology could be present, even if 

they do not feel it warranted urgent or current investigation. 

 

Table 12 : GPs' referral for chest X-ray (CXR) using both the primary and 

additional outcome variables 
 

 Number of GPs 
who stated a 

management plan  

Referral 
for CXR 

Urgent 
CXR 

Any 
suggestion 

of CXR 
 

All profiles 
combined 
 

 

1358 
 

1008 
(74.2%) 

114 
(8.4%) 

1136 
(83.7%) 

 

Profile 1 
58/59yr non-smoker 
with breathlessness 
and  fatigue for 10 
days 
 

  228 * 
152 

(66.7%) 
10 

(4.4%) 
163 

(71.5%) 

 

Profile 2 
58/59yr smoker with 
chest pain and 
 cough for 10 days  
 

226 
188 

(83.2%) 
23 

(10.2%) 
208 

(92.0%) 

 

Profile 3 
78/79yr smoker with 
chest pain and   
cough for uncertain 
duration  (~3 weeks) 
 

  228 * 
196 

(86.0%) 
26 

(11.4%) 
210 

(92.1%) 

 

Profile 4 
78/79yr non-smoker 
with cough and 
appetite loss for 
uncertain duration 
(~3 weeks) 
 

227 
133 

(58.6%) 
8 

(3.5%) 
185 

(81.5%) 

 

Profile 5 
58/59 yr smoker with 
COPD with 
breathlessness and 
fatigue for >1 month 
 

226 
187 

(82.7%) 
17 

(7.5%) 
205 

(90.3%) 

 

Profile 6 
78/79 yr smoker with 
chest pain and 
weight loss for     
>1 month 
 

223 
152 

(68.2%) 
30 

(13.5%) 
165 

(74.0%) 

 

          * number is greater than 227 since some GPs viewed  
            the same profile twice (see Section 5.1.2.1.1) 
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5.1.2.2.2 : Referral differences by symptom information obtained 
 

We considered that some of the variation in rates of referral for chest X-ray seen 

between the profiles could be explained by what information GPs elicited during the 

'consultation' - in particular whether they obtained information about the presence of 

a second symptom. As Table 13 shows, GPs only elicited the presence of the 

second symptom in 778 'consultations' (57.7%). This varied significantly between 

profiles: 95.1% elicited the second symptom (cough) in profiles 2 and 3, whilst only 

21.1% discovered the breathlessness of the 'patient' in profile 1.  
 

For some profiles, there was a significant interaction between GPs eliciting the 

second symptom and their referral for chest X-ray. Whether GPs elicited a second 

symptom explains much of the surprisingly low numbers of chest X-rays ordered for 

profile 6, despite the presence of the red flag symptom of weight loss: 90.8% of GPs 

referred for chest X-ray if they had elicited weight loss, compared to just 46.0% of 

those who did not. However, GPs eliciting the second symptom was not significant 

for profile 4, the other profile with an unexpectedly low rate of chest X-ray: 66.9% of 

GPs who elicited the second symptom appetite loss referred for chest X-ray, 

compared to 46.7% of GPs who did not. This may reflect the presentation of cough 

described in profile 4, although this was deliberately written to reflect the real life 

presentation of a lung cancer patient (DA's father). 
 

 

Table 13 : Chest X-ray referral by profile according to whether GPs elicited the 

second symptom information 
 

 
 

Profile number 
2nd symptom 

 
 

Number of GPs 
who stated a 

management plan  

Number of GPs 
who elicited the 
2nd symptom 

 

Referral for CXR 

2nd symptom 
NOT elicited 

n (%) 

2nd symptom 
elicited 
n (%) 

 

Profile 1 
Fatigue 
 

 227 48 (21.2%) 
120  

(66.7%) 
31 

(66.0%) 
 

Profile 2 
Cough 
 

225 214 (95.1%) 
7 

(63.6%) 
181 

(84.2%) 
 

Profile 3 
Cough 
 

227 216 (95.2%) 
7 

(63.6%) 
189 

(87.1%) 
 

Profile 4 
Appetite loss 
 

225 136 (60.4%) 
42 

(46.7%) 
91 

(66.9%) 
 

Profile 5 
Fatigue 
 

224 56 (25.0%) 
136 

(80.5%) 
50 

(89.3%) 
 

Profile 6 
Weight loss 
 

220 108 (49.1%) 
52 

(46.0%) 
99 

(90.8%) 
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5.1.2.2.3 : Referral differences by 'patient' characteristic 

 

In Table 14 I report details of the frequency of chest X-ray referral in the vignette 

study by 'patient' characteristic. 
 

GPs' referral of the high and low risk 'patients' was very similar (75.2% and 75.0%), 

however 'patient profiles' with a PPV indicating a medium risk of lung cancer were 

less likely to be referred for chest X-ray (72.4%). 
 

GPs' referral of the female and male 'patients' was very similar (74.1% and 74.3% 

respectively), as was their referral of disadvantaged 'patients' compared to 

advantaged 'patients' (74.5% compared to 73.9%). White patients were most likely 

to be referred for chest X-ray compared to the other ethnicities studied: 76.6% of 

white 'patients' were referred, but only 74.2% of South Asian and 71.5% of black 

'patients'.  

 

Table 14 : Frequency of chest X-ray referral by 'patient' characteristic 
 

 

 Number of 
'consultations'   

Number of CXR 
referrals 

 

Risk level 
 

Low 
 

Medium 
 

High 
 

 

452 
 

452 
 

444 
 

 

339 (75.0%) 
 

327 (72.4%) 
 

334 (75.2%) 
 

 

Gender 
 

Female 
 

Male 
 

 

660 
 

688 
 

 

489 (74.1%) 
 

511 (74.3%) 
 

 

Socio-economic 
circumstance 

 

Disadvantaged 
 

Advantaged 
 

 

682 
 

666 
 

 

508 (74.5%) 
 

492 (73.9%) 
 

 

Ethnicity 
 

White 
 

Black 
 

South Asian 
 

 

482 
 

428 
 

438 
 

 

369 (76.6%) 
 

306 (71.5%) 
 

325 (74.2%) 
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5.1.2.2.4 : Referral differences by GP characteristic 
 

In Table 15 I report details of the frequency of chest X-ray referral in the vignette 

study by GP characteristic. 
 

Male GPs referred more 'patients' than females GPs (77.1% compared to 70.5%).  
 

The highest referring age group was those GPs aged 45 to 54 years old (78.7%); by 

contrast the youngest group of GPs, those aged 25 to 34 years old, referred 70.1%. 

The lowest referral was in the 65+/missing data category, however since this 

category only contained 12 'consultations' (i.e. data for two GPs), and combined 

missing data, it cannot reasonably be taken as representative of this age group's 

referral.  
 

Black GPs were most likely to refer 'patients' for chest X-ray (81.0%), although again 

the number of GPs in this category (and therefore the number of 'consultations') was 

small. There was little difference in referral between white and South Asian ethnicity 

GPs (73.9% compared to 73.6%).    
 

GPs who had qualified within the last 5 years referred less 'patients' for chest X-ray, 

in particular those who had been qualified for between 2 and 5 years (69.1%). 

Those GPs who had been qualified for 10 - 20 years referred the greatest 

percentage of 'patients' (77.6%). 
 

By region there was fairly small variation in GPs' referral, although GPs from London 

and West Midlands referred a lower percentage of 'patients' for chest X-ray than 

those from the East of England, North West and Surrey and Sussex. Locum GPs 

had the lowest percentage referral (66.7%), although again the number of 

'consultations' was relatively small.  
 

GPs who rated their IT confidence more highly (4 or 5 on a five-point scale, where 5 

indicated the most confidence) referred less patients than those who rated it as 

moderate (3 on the five-point scale): 74.0% and 73.7%, compared to 77.4%. Since 

there were only 17 'consultations' (i.e. data for three GPs) from GPs who rated their 

IT confidence as lower than 3, these results cannot reasonably be taken as 

representative. However when the 'consultations' of all GPs whose self-rated IT 

confidence was 3 or less were combined, these GPs still together referred more 

patients (76.9%) than those GPs with higher IT confidence.  
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Table 15 : Frequency of chest X-ray referral by GP characteristic 

 

 Number of 
'consultations'   

Number of CXR 
referrals 

 

GP gender 
 

Female 
 

Male 
 

 

603 
 

743 
 

 

425 (70.5%) 
 

573 (77.1%) 
 

 

GP age  
(in years) 

 

25 - 34 
 

35 - 44 
 

45 - 54 
 

55 - 64 
 

65+ or missing 
 

 

324 
 

461 
 

413 
 

136 
 

12 
 

 

227 (70.1%) 
 

336 (72.9%) 
 

325 (78.7%) 
 

102 (75.0%) 
 

8 (66.7%) 
 

 

GP ethnicity 
 

White 
 

Black 
 

South Asian 
 

Other or missing 
 

 

789 
 

42 
 

402 
 

119 
 

 

583 (73.9%) 
 

34 (81.0%) 
 

296 (73.6%) 
 

90 (75.6%) 
 

 

Years since 
qualification 

 

0 - 2 
 

2 - 5 
 

5 - 10 
 

10 - 20 
 

20+ 
 

 

168 
 

269 
 

240 
 

330 
 

339 
 

 

120 (71.4%) 
 

186 (69.1%) 
 

177 (73.8%) 
 

256 (77.6%) 
 

259 (76.4%) 
 

 

Region 

 

 

 

London 
 

East of England 
 

North West 
 

West Midlands 
 

Surrey & Sussex 
 

Locum GP 
 

 

497 
 

455 
 

172 
 

132 
 

54 
 

36 
 

 

365 (73.4%) 
 

341 (75.0%) 
 

131 (76.2%) 
 

96 (72.7%) 
 

41 (75.9%) 
 

24 (66.7%) 
 

 

IT confidence  
(GPs self-rated 
this on a scale of 
1 to 5, 5 being 
most confident) 

 

1 
 

2 
 

3 
 

4 
 

5 
 

 

6 
 

11 
 

221 
 

635 
 

479 
 

 

5 (83.3%) 
 

7 (63.6%) 
 

171 (77.4%) 
 

470 (74.0%) 
 

353 (73.7%) 
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5.1.2.3 : Results of the hierarchical modelling analysis of the primary outcome 

 

JM and SD conducted hierarchical modelling analysis in order to examine 

differences in GPs' referral of 'patients' for chest X-ray (the primary variable) by 

clinical profile and age. Table 16 shows the results of the models they constructed; 

full details are available in the primary results paper for the study (Appendix 15).  

 

As seen in Table 16a, the hierarchical modelling analysis confirmed that a GP 

eliciting the second symptom of a 'patient' in the vignette study was associated with 

the 'patient' being more likely to be referred for chest X-ray: adjusted odds ratio 3.18 

(95% CI 2.27-4.70) p<0.001). However this did not fully account for the lower 

referral of 'patients' with appetite loss (profile 4) and weight loss (profile 6) when 

compared with 'patients' with the more 'typical' (where 'typical' is the presence of two 

lung-related symptoms) lung cancer presentation of chest pain and cough in profile 

3: adjusted odds ratios 0.25 (95% CI 0.14-0.42) p<0.001 and 0.50 (95% CI 0.29-

0.91) p=0.02, respectively . These results were adjusted for all other factors that 

were found to be associated with chest X-ray referral in this study in a univariate 

analysis: that is 'patient' profile, 'patient' ethnicity, GP age, GP gender, and whether 

the second symptom was elicited.   

 

The results of JM and SD's analysis also showed that there was significant non-

clinical variation in referral by both 'patient' age and 'patient' ethnicity (Table 16b). 

GPs were less likely to investigate older 'patients' than younger 'patients': adjusted 

odds ratio 0.52 (95% confidence interval (CI) 0.39-0.70), p<0.001. GPs were also 

less likely to investigate black 'patients' compared to those of white ethnicity: 

adjusted odds ratio 0.68 (95% CI 0.48-0.95), p=0.03). Both these results were also 

adjusted for 'patient' profile and ethnicity, GP age and gender, and whether the 

second symptom was elicited.   
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Table 16 : Multilevel logistic regression of chest X-ray by 'patient' 
characteristic 

^ = adjusted for all other factors associated (p<0.1) with chest X-ray in univariate analysis   
      (i.e. 'patient' profile and ethnicity, GP gender and age) and whether the second symptom   
      was elicited 
 

^^ = adjusted for 'patient' profile, ethnicity, GP gender and age, and whether the second  
       symptom was elicited 
 

* = significant at p≤0.05 

 
 

a) by 'patient' profile 
 

 

Adjusted^ odds ratio 
(95% confidence intervals) 
reported to 2 decimal places 

 

Profile (second symptom) 
 

  

1 (fatigue) 
 

0.62 (0.35; 1.10) 
 

2 (cough) 
 

0.65 (0.38; 1.15) 
 

3 (cough) 
 

1 
 

4 (appetite loss) 
 

  0.25 (0.14; 0.42) * 
 

5 (fatigue) 
 

1.64 (0.90; 3.11) 
 

6 (weight loss) 
 

  0.50 (0.29; 0.91) * 
 

Ethnicity 
 

 

White 
 

1 
 

Black 
 

  0.67 (0.47; 0.96) * 
 

South Asian 
 

0.86 (0.62; 1.20) 
 

Second symptom elicited 
 
 

 

No 
 

1 

Yes 
 

  3.18 (2.27; 4.70) * 
 

 
 

 

b) by age 
 

 

Adjusted^^ odds ratio 
(95% confidence intervals) 
reported to 2 decimal places 

 

Age 
 

  

Younger (58/59) 
 

1 
 

Older (78/79) 
 

  0.52 (0.39; 0.70) * 
 

Ethnicity 
 

 

White 
 

1 
 

Black 
 

  0.68 (0.48; 0.95) * 
 

South Asian 
 

0.88 (0.63; 1.27) 
 

Smoking status 
 

 

Non-smoker 
 

1 
 

Smoker 
 

  2.24 (1.64; 3.02) * 
 

Second symptom elicited 
 
 

 

No 
 

1 

Yes 
 

  2.83  (2.09; 3.83) * 
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5.1.2.4 : Descriptive analysis of the secondary outcome - GPs' consideration 

of lung cancer as a potential diagnosis 

 

Table 17 shows the extent to which GPs considered lung cancer as a potential 

diagnosis for the 'patients' in the vignette study, both overall and broken down by 

profile. There are data for 1361 'consultations' because I included the three 

'consultations' where GPs could not provide a management decision in this analysis, 

as these GPs did provide a differential diagnosis for these 'patients'. 
 

GPs considered lung cancer as a possible diagnosis in 50.8% of all 1361 

'consultations', and as the most likely diagnosis in 165 of these (12.1%). Lung 

cancer was most frequently listed as a possible diagnosis for profiles 2 and 3 (by 

65.4% and 65.8% of GPs respectively). Unsurprisingly the vast majority of GPs 

(88.2%) did not consider lung cancer in profile 1, the deflecting vignette, although 

10.0% did state it was an unlikely, but potential diagnosis. A relatively large 

percentage of GPs, 28.1%, listed lung cancer as the most likely diagnosis for profile 

6; perhaps a surprise when considering that this was accompanied by a surprisingly 

low rate of referral for chest X-ray. Most GPs (83.7%) did not consider lung cancer 

as a likely diagnosis for profile 4, although a majority of GPs (50.7%) did consider it 

as a potential diagnosis. 
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Table 17 : GPs' consideration of lung cancer as a diagnosis 

 Number of 
GPs stated a 
differential 
diagnosis 

Most 
likely 

diagnosis 
(%) 

A likely 
diagnosis 

(%) 

Unlikely but 
a possible 
diagnosis 

(%) 

Not 
considered 

(%) 

 

All profiles 
combined 
 

1361 
 

165 
(12.1%) 

218 
(16.0%) 

309 
(22.7%) 

670 
(49.2%) 

 

Profile 1 
58/59yr  
non-smoker with 
breathlessness 
and fatigue for 
10 days 
 

228 
1 

(0.4%) 
3 

(1.3%) 
23 

(10.0%) 
201 

(88.2%) 

 

Profile 2 
58/59yr smoker 
with chest pain  
and cough for  
10 days  
 

228 
32 

(14.0%) 
54 

(23.7%) 
63 

(27.6%) 
79 

(34.6%) 

 

Profile 3 
78/79yr smoker 
with chest pain  
and cough for an 
uncertain duration 
(~3 weeks) 
 

228 
39 

(17.1%) 
55 

(24.1%) 
56 

(24.6%) 
78 

(34.2%) 

 

Profile 4 
78/79yr   
non-smoker with 
cough  and 
appetite loss for 
uncertain duration 
(~3 weeks) 
 

227 
17 

(7.5%) 
20 

(8.8%) 
78 

(34.4%) 
112 

(49.3%) 

 

Profile 5 
58/59 yr smoker 
with COPD with 
breathlessness 
and fatigue for 
 >1 month 
 

226 
13 

(5.8%) 
60 

(26.5%) 
58 

(25.7%) 
95 

(42.0%) 

 

Profile 6 
78/79 yr smoker 
with chest pain 
and weight loss 
for >1 month 

 

224 
63 

(28.1%) 
26 

(11.6%) 
31 

(13.8%) 

104 
(46.4%) 

 

 

            * number is greater than 227 since some GPs viewed  
       the same profile twice (see Section 5.1.2.1.1) 
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5.1.3 : Evaluation of the virtual patient application as a tool to 

investigate GPs' decision making 
 

The virtual patient application was developed as a novel study tool for examining GP 

decision making. We set out to use a combination of interactive multimedia 

technology and non pre-scripted vignettes to present information to GPs in such a 

way that we captured the experience of a real life consultation as closely as 

possible.  

 

Here I consider the effectiveness and limitations of the virtual patient application, 

considering in turn: the data it provided, technical issues encountered, and GPs' 

experiences and views of using the study tool. 

 

5.1.3.1 : Data  

 

Overall, the virtual patient application appears to have been successful in its 

purpose. 227 GPs completed the GP decision making study, each completing six 

virtual 'consultations' using the virtual patient application. The application provided a 

wealth of data on GPs' behaviour and questions during the 'consultations', as well 

as their differential diagnosis and management plan for each vignette viewed. In just 

three of the 1362 'consultations' conducted (0.02% of the total) were GPs unable to 

reach a management decision as a result of the constraints of the system. 
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5.1.3.2 : Technical issues with the application, and how we addressed these 

 

The virtual patient application was a novel tool for studying GP decision making; it 

was therefore not surprising that there were some challenges associated with its use 

in the vignette study. Here I report on these issues, and the steps we took to try to 

resolve them or limit their effect. 

 

5.1.3.2.1 : GPs not seeking information as would be expected 

 

Nine GPs (4.0%) experienced difficulties in using the application, in particular for 

their first virtual 'consultation'. For example five GPs conducted a consultation where 

they clearly attempted to interact with the virtual patient application (e.g. performing 

examinations and seeking information from the patient sidebars), but did not ask any 

questions. Where this occurred for a GPs' first 'consultation', four of these five 

cases, we provided appropriate email feedback using the standardised form 

(Appendix 4), and the issue did not arise in any of these GPs' later 'consultations'.  
 

Similarly four GPs noted in their management plan that they were unable to conduct 

examinations during a 'consultation'. For three GPs this occurred for their first 

'consultation'; we therefore followed this up with both email feedback and a call to 

confirm that their computer's IT setup was suitable - and indeed in each of these 

cases issues with IT configuration were found to be the cause of the problem.  
 

Examination of the log files of GPs revealed that three additional GPs conducted 

very short virtual 'consultations' with very little content: two GPs had some extremely 

short consultations lasting less than 5 minutes, and asking very few questions, and 

one GP completed the study (that is completing all six vignettes and entering a 

management plan) without asking any questions, seeking any additional patient 

information, or conducting any examinations/bedside tests. It is not clear whether 

these three GPs experienced difficulties in using the application, or whether they 

were simply trying to complete the study as quickly as possible. However since all 

these GPs viewed the introductory video for each 'patient', (where the presenting 

symptom was stated) and submitted a plausible differential diagnosis and 

management plan in response to this, we decided to include these consultations in 

the analysis. 
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5.1.3.2.2 : Incorrect allocation of 'patients' 
 

Once a GP had registered for the study, a member of the study team allocated each 

GP six randomly assigned 'patients', one for each of the six 'patient profiles', from an 

overall bank of 36 (Appendix 5). These 'patients' were set to become available to 

GPs on three separate occasions, each one week apart. For 96.5% of the 227 GPs 

who completed the study 'patients' were allocated successfully such that GPs 

viewed each profile once. However (as noted in Section 5.1.2.1.1) eight GPs were 

incorrectly allocated 'patients', such that these GPs did not see all six of the 'patient' 

profiles as we would have expected.  
 

Three GPs were allocated to view one profile twice, whilst they did not see another 

profile at all (e.g. viewing profile 1 twice, but not viewing profile 6); for one of these 

cases the incorrect allocation led to the GP viewing the same actor twice, which the 

random allocation had been constructed to avoid. Interestingly, despite seeing two 

'patients' with exactly the same history and symptoms (i.e. differing only by non-

clinical characteristics), these GPs did not act identically in their 'consultations' of the 

same profile, and in two cases actually proposed different differential diagnoses and 

management plans.  
 

One GP was accidentally allocated one of the 'patients' from an earlier pilot of the 

application, who did not have video responses for many of the questions that the 

updated application was able to support. We therefore excluded this 'consultation' 

from all further analysis and did not code variables from it. 
 

The vignette study was designed to be completed over a minimum of three weeks, 

with only one 'consultation' (profile 1) available to GPs initially, after which we 

provided standardised feedback on how best to use the virtual patient application. 

However due to allocation errors four GPs actually viewed two 'consultations' prior 

to receiving feedback.  

 

5.1.3.2.3 : GPs not entering a management plan 

 

As mentioned in Section 5.1.2.1.1, three GPs did not enter a management plan for 

one of the six vignettes they viewed because they did not feel they had been able to 

obtain the information required to make a management decision. For one GP this 

was the first 'consultation' so we provided feedback in the standardised email (see 

Appendix 4) and their future 'consultations' all appeared more successful. Two GPs 
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did not enter a management plan for their final virtual 'consultation'. We excluded 

these 'consultations' from analysis. 

 

5.1.3.3 : GPs' experiences and views of the virtual patient application 

 

In addition to evaluating whether the virtual patient application provided the data we 

required for the GP decision making study, we were also interested to receive GPs' 

views about using the application, and how they felt it compared to real life 

consultations. In the post-consultation survey (discussed in detail in Chapter 6), GPs 

were given the option to respond in free text to the question: 'If you have any further 

comments or reflections you wish to add on how you make decisions about sending 

patients for diagnostic tests, or referring them to secondary care, please type them 

in the box below'. Overall, 24 GPs (10.6%) who completed the GP decision making 

study commented on the virtual patient application study method or design, with 20 

of these (8.8%) using the free text question in the survey. I will discuss this feedback 

in some detail here. 

 

5.1.3.3.1 : 5% of GPs reported challenges in gaining information they were seeking 
 

The most frequent complaint, from 12 GPs (5.3%),  was that it was difficult to use 

the study tool to extract the information GPs would have wanted to receive. For 

example one GP noted:  
 

'Some difficulty and frustration using software.' [GP 28] 

 

Several GPs were specific about the challenges they faced using the application. 

Many had difficulty working out how to phrase questions to the 'patient' in order to 

play videos answering the question they wanted: 
 

'I really struggled with these videos to get some clinical answers out of them.' [GP 

134] 
 

'I did not find the online consultations easy to follow. I wanted to ask questions but 

did not know how to phrase them.' [GP 77] 
 
 

'I found the study  quite frustrating because I was often unable to ask the questions I 

would normally ask and so did not obtain as good a history as usual and so felt I 

was making decisions with only half the information I normally have available.' [GP 

15] 
 

'This was a difficult study as hard to question patient.' [GP 187] 
 

'I found it difficult to use the tool as for all the breathlessness, cough vignettes, there 

were no answers to questions regarding heart failure.' [GP 107] 
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Four GPs (1.8%) commented specifically that they were not able to receive 

information about the patient's own ideas and concerns about their symptoms, or 

that they had to ask closed questions (in contrast to their usual open style of 

questioning) and received a lot of answers that were simply 'no': 
 

'I found these cases very difficult as it was difficult to obtain a full history (which 

hopefully would lead to a better diagnosis of the symptom) including their ideas 

concerns and expectations.' [GP 81] 
 

'Found the vignette in video search a bit difficult. As usual questions I ask tend to be 

open so I ended up asking a lot of closed questions at the same time a lot of red flag 

questions I ask did not turn up.' [GP 39] 
 
 

'The vignettes are out of keeping with my style of open questions, so I found this 

difficult to explore symptoms.' [GP 65] 

 

5.1.3.3.2 : 3% of GPs found the application frustrating 
 

In conversation during a real life consultation it is likely that a patient would answer 

questions (even those about symptoms they did not have) in a wider variety of ways 

than the software used for the virtual patient application could replicate. These 

software constraints mean that the application was only able to be, at best, a 

simulation of real life rather than a full replication. The virtual patient application was 

designed so that a video giving a null response ("I don't have that" or "no") played in 

response to questions where the 'patient' did not have relevant information to give. 

However some GPs commented that they found this frustrating, or that it caused 

uncertainty whether the negative response was an error or a genuine negative 

response: 

'The frustration surrounding the uncertainty of the answers definitely lowered my 

threshold to refer and review again.' [GP 170] 
 

'Why did you have the video clips at all? Why It did not add much and when they 

said the same thing over and over it was irritating.' [GP 38] 
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5.1.3.3.3 : 4% of GPs reported the application did not their reflect real life practice 
 

Four of the GPs who commented that they had difficulties extracting information 

from the 'patient' using the virtual patient application noted that they felt their 

decision making behaviour in this artificial situation was unlikely to be fully 

representative of their real life practice: 

'Wasting time trying to get the relevant history when the computer could not respond 

de-motivated me to engage or care if I performed well.' [GP 112] 
 

'I felt I may have over investigated as unable to obtain answers to [certain] 

questions.' [GP 107] 
 

'[I] felt I was making decisions with only half the information I normally have 

available.' [GP 15] 
 

'Getting lots of no's or I don't know mean I felt a bit frustrated and gave up on the 

consultation.' [GP 77] 
 

Unsurprisingly, GPs also emphasised that (even if they were able to receive the 

information they would have sought from a real life patient) the virtual consultations 

were not like real life consultations. For example one GP commented: 
 

'A simulated surgery such as this can never be as good as a real patient in a 

surgery.' [GP 136] 
 

Some GPs felt that having a real life patient physically present in front of them was 

significant for their decision making: 
 

'I think a lot of what we learn comes from visual cues or other things within the 

consultation - e.g. how breathless they are walking into the room.' [GP 77] 
 

'It also makes it different when you actually see someone face to face.' [GP 187] 

 

Other GPs noted that in real life they have contextual information about the specific 

patient in front of them, and that this is likely to significantly influence any 

conclusions or decisions that they make in the consultation: 

'Each patient is an individual - your scenarios were difficult to put in a realistic 

context to make a valid assessment of what I personally would do in real life.' [GP 

101] 
 

'There is a lot of contextual material in the decision to refer for tests and further 

opinions. Much of that could not be captured in these vignettes.' [GP 67] 
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5.1.3.3.4 : 2% of GPs did not feel that the application was realistic 
 

Two GPs (0.9%) noted that some of the features of the virtual patient application 

meant that it was not particularly realistic, be that due to the challenges they faced 

taking a history, or that they were required to suggest a suspected diagnosis after 

just one consultation: 
 

'History taking in practice is easier than the vignettes and often an option would be 

seeing [the patient] again.' [GP 139] 
 

'Most likely diagnosis' is a bit artificial - often I'm highly non-committal on this until 

the first round of basic tests is performed. 'Most concerning diagnosis that's 

reasonably likely' probably better explains my management decisions.' [GP 58] 

 

When creating the vignettes for this study I (in consultation with one of our GP 

experts) decided that none of the 'patients' would have positive lung-related 

examination signs. In the study 'patients' presenting with breathlessness had a 

raised respiration rate and profile 1 patients (who complained of swollen ankles) had 

evidence of peripheral oedema; otherwise all patients had an otherwise normal 

respiratory and cardiovascular examination. This was to ensure that our study 

examined GPs' responses to the information 'patients' provided rather than testing 

how they responded to a positive examination. In addition, early stage lung cancer 

(when the disease is potentially curable) does not necessarily present with florid 

clinical signs. However we acknowledge that the negative test results could be 

potentially misleading, as one GP noted:  
 

'It seems all examinations seem to be normal making it very confusing to diagnose.' 

[GP 39] 

 

Two of the GPs who commented that the virtual patient application did not reflect 

their 'real life' consultations specifically noted that they felt their decision making 

behaviour in this artificial situation was unlikely to be fully representative of their 'real 

life' practice: 
 

'I found the consultation interface not helpful and very much unlike a real 

consultation. I do not feel this exercise represents a fair representation of my 

diagnostic skills.' [GP 222] 
 

'I found this whole process frustrating and not representative of daily practice and 

therefore I think will not enlighten you much.' [GP 38] 
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5.1.3.3.5 : Nearly 90% of GPs did not provide negative feedback 
 

Whilst it is important to reflect on the limitations of the virtual patient application 

when evaluating its use as a tool to examine GP decision making, it is also 

important to note that 203 of the GPs who completed the GP decision making study 

(89.4%) did not provide any negative feedback about their experience of using the 

virtual patient application - neither during the post-consultation survey, nor by email 

or post after completion.  
 

The majority of the 108 GPs (47.6%) who answered the free text question in the 

post-consultation survey used it to reflect on their real life decision making, rather 

than their experience of using the virtual patient application. Whilst we cannot 

conclude that these GPs did not have any views on the use of the application as a 

study tool, the fact that they took the time to type an answer to the question, but did 

not discuss the application, suggests that they are unlikely to have strong opinions 

about it.  
 

Furthermore, a few GPs contacted us specifically with positive feedback about the 

study: for example describing it as 'interesting' and 'innovative', stating that they 

'enjoyed it', and that they valued the support the researchers provided in setting up 

and completing the study.  
 

This low proportion of negative comments suggests that the virtual patient 

application was an acceptable and effective tool to examine GPs' decision making.   
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5.2 : Discussion  

 

5.2.1 : Main findings of the vignette study 

 

In common with the results of my systematic review, the vignette study 

demonstrates non-clinical variation (in addition to clinical variation) in GPs' decisions 

to refer patients - in this case the referral for patients with symptoms indicative of 

lung cancer for a diagnostic chest X-ray.  

 

Overall, GPs proposed a referral for chest X-ray in nearly 75% of 'consultations'. 

However there was significant clinical and non-clinical variation in referral. 

 

'Patients' presenting with two chest symptoms were more likely to be referred for 

chest X-ray than those with one chest symptom and one 'atypical' symptom. The 

'patients' presenting with appetite loss and weight loss were particularly unlikely to 

be referred, despite both 'patient profiles' meeting the NICE guidelines' 

recommendations for referral for chest X-ray. Once it was taken into account 

whether GPs had elicited the presence of weight loss or appetite loss, the difference 

in referral for chest X-ray compared to those 'patients' presenting with two chest 

symptoms was not so stark, although these 'patients' were still investigated less. 

 

When considering the secondary variables coded, urgent referral for chest X-ray 

was rarely a part of GPs' management plan, but was most common for the 'patients' 

presenting with chest pain and weight loss. Whilst the 'patients' with chest pain and 

appetite loss were those least likely to be referred for chest X-ray (the primary 

variable of the vignette study) the majority of GPs did mention chest X-ray in their 

management plan for these 'patients', suggesting that GPs might be considering that 

significant lung pathology could be present, even if they did not feel it warranted 

investigation yet.  

 

There was also significant non-clinical variation in GPs' referral for chest X-ray, with 

GPs less likely to investigate older 'patients' than younger, and less likely to 

investigate black 'patients' compared to white.  

.  

GPs' personal characteristics were not found to significantly influence their referral 

of 'patients' for chest X-ray. 

 

.   
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5.2.2 : Strengths and limitations 

 

5.2.2.1 : Strengths 

 

The vignette study used a novel study tool, the virtual patient application, to examine 

GP decision making. Using this tool we were able to examine how GPs' referral 

behaviour varied with both clinical and non-clinical characteristics. Virtually all GPs 

were able to complete all six virtual 'consultations' using the application, and the 

majority did not report any challenges or problems in using it.  

 

We designed the vignette study to simulate GPs' real life decision making as far as 

possible. The entire GP decision making study, including the vignette study, was 

completed online to enable GPs to complete the study in their own practices, thus 

replicating their routine consultation environment. The vignettes were presented in a 

multimedia format: the virtual patient application website provided GPs with 

information they would be able to access in real life (e.g. patient notes and 

examination findings), using videos for the 'consultations' (which provided them with 

both verbal and non-verbal cues), and the language recognition software simulated 

to some extent the back-and-forth dialogue of a real life consultation. 

 

One of the main limitations of most text-based vignettes is that all participants 

receive the same information; however in real life the information that a GP receives 

will vary depending on the questions they ask, examinations they conduct, or 

additional sources of information that they consult. The interactive design of the 

virtual patient application enabled us to simulate this variation: GPs only obtained 

certain information about the 'patient' (e.g. the presence of a second symptom, or 

the duration of the symptoms) if they asked one or more relevant questions seeking 

it. The importance of this is apparent when considering the significance that GPs' 

obtaining information about the presence of a second symptom had for their 

likelihood to refer a 'patient' for chest X-ray.    
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5.2.2.2 : Limitations 

 

5.2.2.2.1 : Some GPs found the virtual patient application difficult to use 
 

Whilst most GPs did not comment on their experiences using the virtual patient 

application, 10.6% reported challenges using the software and/or commented that it 

was not entirely realistic. In particular, some GPs struggled with the constraints of 

the language recognition software, with the result that some GPs reported 

challenges in obtaining all the information they would normally seek in order to make 

a management decision in their day-to-day practice.  

 

5.2.2.2.2 : The study does not examine real life 
 

Whilst the factorial study design of the vignette study enabled the systematic 

manipulation of 'patient' characteristics in order to examine in their effects on GPs' 

referral in isolation, a disadvantage of this design is that it involves artificial 

scenarios. This raises the question of whether these vignettes were able to simulate 

real life GP consultations effectively enough for GPs' decisions to match the 

decisions they would make if the vignette 'patients' were real life patients in their GP 

practice.  

 

Whilst it is not possible to know the extent to which the findings of this study reflect 

GPs' real life behaviour, it is possible to compare the study's findings with those of 

existing literature. Our finding that GPs proposed referring for a chest X-ray in 

74.2% of the vignette viewings is in line with literature from 2013 (the year in which 

most GPs undertook the study),31 although it is higher than might have been 

expected if GPs were following the 2005 NICE guidelines. This could reflect a 

limitation of the vignette study; an inability to fully simulate all the pressures (in 

particularly organisational) GPs face in real life primary care practice, such as 

resource constraints. However it is also possible that GPs' management decisions in 

the vignette study reflected an awareness of evidence supporting a lower threshold 

for cancer investigation,1;153;154 and that our finding did reflect GPs' real life 

behaviour.  

 

In the vignette study GPs were less likely to propose referring older 'patients' for 

chest X-ray. This is consistent with the findings of my systematic review, which 

identified several studies that had examined how referral of patients presenting to 

their GP with symptoms varied with patient age. By contrast Lyratzopoulos et al's 
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(2012)44 study using cancer patient experience survey data found that patients aged 

55 to 64 years had more referral delays than older patients (those over 75 years); 

this is perhaps more intuitive given that risk of cancer is known to increase with age, 

and so one would expect GPs to have a higher index of suspicion of cancer in older 

patients. However the fact that the findings of the vignette study differ does not 

necessarily mean that they do not represent GPs' real life referral decisions: Scott et 

al's (2013)163 model of pathways to treatment proposes that as people age they 

become increasingly likely to attribute bodily changes to 'normal aging process' 

(rather than to disease), and it is possible that GPs might also have this approach 

and thus be less likely to investigate symptoms in older patients.  

 

We also observed that GPs were less likely to propose a chest X-ray when viewing 

vignettes with black 'patients' that white 'patients', consistent with Lyratzopoulos et 

al's (2012)44 findings that non-white cancer patients report more delays in referral 

than white patients. This consistency might reflect the fact that, by using videos to 

present vignettes to GPs, our study was able to simulate GPs' real life consultation 

experience effectively for ethnicity.  

 

Contrary to what might be expected, in the vignette study we found an overall lack of 

gradient in the percentage of 'patients' GPs referred for chest X-ray across the three 

different levels of risk. This suggests that there could be limitations in the vignette 

study's validity to examine the influence of clinical risk on GPs' referral for chest-ray. 

When designing the vignette study we based the three risk levels we examined on 

PPVs from the CAPER symptom case-control dataset for lung cancer.63 However 

since these PPVs have wide and overlapping confidence intervals they (on their 

own) are not necessarily sufficient to clearly delineate risk levels. That said, we also 

aligned the three risk levels and six 'patient' profiles with the NICE guidelines in 

place at the time. If there are problems expressing clinical risk effectively (i.e. such 

that it replicates real life) in vignettes then it is possible that, in future, the effect of 

clinical risk on GPs' decision making could be more effectively examined using other 

methods.  

 

However it is important to consider that the vignette study's lack of gradient in 

referrals across the levels of risk could be due to GPs' consideration of other clinical 

factors (in addition to risk) when deciding whether to refer a patient for chest X-ray. 

It is possible that GPs had a lower threshold for referral than we expected when  
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designing the study; this would be in line with the 2015 NICE guidelines, under 

which the vignette study's 'medium' and 'high' risk 'patient' profiles meet the criteria 

for chest X-ray).35 It could also reflect a difference in GPs' approach to 'chest' and 

'non-chest' symptoms : 'patients' with two chest symptoms were most likely to be 

referred for chest X-ray, despite the level of risk. It is also possible that it is a 

consequence of variation between the six 'patient' profiles in the likelihood that GPs 

elicited the second symptom a 'patient' was presenting with, since only eliciting one 

symptom would of reduce the perceived level of risk, and thus potentially influence 

GPs' decision making.  

 

Whilst the artificial nature of the vignette study means that it is unclear to what 

extent the study's findings reflect those that GPs would make in real life, we were 

aware of this limitation when designing the GP decision making study and were 

therefore able to take steps to address it in the second part of the study (the post-

consultation survey, Study 2b). 
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5.2.3 : Implications for future research, policy and practice 

 

5.2.3.1 : Future research 

 

The vignette study provided evidence (supporting that of my systematic review) that 

there are significant non-clinical variations in GPs' decisions to refer patients, in this 

case referral of patients with symptoms indicative of lung cancer for chest X-ray. 

Strategies are needed to identify the factors which underlie and influence GPs' 

decision making about referral, in particular for older and non-white patients.  

 

The virtual patient application enabled us to study GP decision making in a novel 

manner so that we were able to gain an insight into the potentially significant 

aspects of GPs' behaviour within a consultation (e.g. the questions they ask and 

whether they receive their intended response from the patient, or the examinations 

they conduct and information they seek) and their effects on GPs' referral behaviour. 

Further research focusing on the content of the consultation, rather than simply the 

outcome, could help increase our understanding of the factors influencing the 

variations seen in GPs' referral behaviour.  

 

5.2.3.2 : Policy and practice 

 

The wide variation in GPs' decisions to refer 'patients' with symptoms indicative of 

lung cancer for chest X-ray (including relatively low referral in some of the higher 

risk profiles that meet the NICE guidelines' recommendations for conducting a chest 

X-ray), in particular where GPs did not elicit the presence of both the 'patient's' 

symptoms, demonstrates the importance of GPs having as much of the available 

information as possible in order to make an effective management plan. It suggests 

the benefit of developing strategies to prompt GPs to seek out key symptom 

information: for example if a patient reports a particular symptom, a prompt to GPs 

to ask about other symptoms that are frequently related (or symptoms that when 

they occur in combination significantly increase the likelihood of disease). Educating 

GPs as to the importance of following up with questions about additional symptoms 

(rather than relying on the patient to mention them, when the patient may not be 

aware of their significance or implications) could also be effective.  

 

There is also a potential role for the virtual patient application as a teaching tool or 

within research: for example GPs could be prompted at various stages of a virtual 
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'consultation' to reflect on their thoughts and behaviour, and factors influencing 

these, as a means of reinforcing good practice. 
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6 : The GP decision making study's post-consultation 

survey (Study 2b) 

 

6.1 : Introduction 

 

The aim of the GP decision making study (Study 2) was to examine variations in 

GPs' decision making for patients presenting with symptoms that could indicate a 

diagnosis of lung cancer. The factorial design of the vignette study (Study 2a) 

allowed us to quantitatively examine the extent to which GPs' decisions varied both 

with different clinical presentations, and also by the socio-demographic 

characteristics of the 'patients' and the GPs. However the design of the vignette 

study did not allow us to explore what influences might be driving differences in 

GPs' decisions, nor the impact of organisational factors on GPs' referral behaviour. 

As I demonstrated in my systematic literature review (Study 1), there are few 

quantitative and well-conducted studies in the existing literature that consider the 

impact of these factors on GPs' referral behaviour.  A better understanding of the 

underlying reasons for differences in GPs' referral decisions (especially for those 

patients presenting with symptoms that could indicate cancer) is therefore key to 

reducing the variation in GPs' management decisions that is likely to contribute to 

the variation in cancer survival rates within the UK.  

 

I therefore developed the post-consultation survey (Study 2b) as a second part of 

the GP decision making study. This enabled me to identify factors that GPs believe 

affect their decision making and to consider how these may contribute to the non-

clinical differences seen in GPs' referral decisions (both in the vignette study, and in 

many studies identified by my systematic literature review). When developing the 

GP decision making study we were aware that one limitation of the vignette study 

was that we were not examining GPs' real life referral behaviour. However in the 

post-consultation survey I was able to specifically ask GPs about their decision 

making processes and behaviours in their real life practice.  

 

In this chapter I outline the aim, methods and development of the post-consultation 

survey, as well as discussing its findings and their implications.  
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6.1.1 : Aim  

 

To examine the extent to which GPs believe certain factors influence their referral 

decisions for real patients who present in a similar manner to those in the vignette 

study (Study 2a) in order to increase our understanding of why GPs make the 

decisions that they do.  

 

6.1.2 : Objectives 

 

To conduct a questionnaire survey to: 
 

 examine the extent to which GPs use sources of information in their 

decision making; 
 

 identify factors that GPs believe influence their decisions to send patients 

for investigation and/or refer them to secondary care;  
 

 provide GPs with an opportunity to provide any further comments about or 

reflections on their decision making process.  
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6.2 : Methods 

 

6.2.1 : Delivery of the post-consultation survey 

 

The post-consultation survey was a web-based survey, designed to be completed 

by all GPs participating in the GP decision making study immediately after each had 

finished the vignette study. The survey asked GPs how and why they make referral 

or investigation decisions in their day-to-day practice.  

 

Initially we had planned for the survey to form part of the online application used for 

the vignette study. This proved to be beyond the scope of the software designers, so 

I instead developed the survey using UCL Opinio software (survey viewable in 

Appendix 17).150 Each GP accessed the survey website directly from the virtual 

patient application via a link that was displayed on the virtual patient application 

website once they had completed all six 'consultations' in the vignette study. The 

survey website also stored GPs' responses.  
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6.2.2 : The survey structure 

 

When GPs accessed the post-consultation survey they were first presented with an 

introductory page (Figure 24). GPs did not receive any additional information before 

completing the post-consultation survey - they moved straight from completing the 

final vignette to the survey's introductory page. Therefore, as with recruitment and 

the vignette study, I framed the survey to GPs as a study seeking to understand how 

GPs make decisions. 

 

After the introductory page GPs then proceeded to pages containing questions 

about their behaviour during the vignette study, their day-to-day practice, and some 

of their personal characteristics. Each page included a reminder that the survey was 

not a test of 'correct' behaviour: we were keen to understand what GPs actually do 

in 'real life', not what they thought we wanted them to tell us.  

 

My survey had the following three sections:  
 

I - Decision making in these vignettes 
 

GPs may use several sources of information to assist their decision making 

(e.g. guidelines, textbooks or seeking advice from colleagues). My questions sought 

to determine how this varied between the virtual 'consultations' and GPs' day-to-day 

practice.  

 

II - Decision making in your everyday practice 
 

GPs were presented with a list of factors that could influence the likelihood that 

they refer a patient for investigation or to secondary care and asked to rate to what 

extent they are influenced by them.  

 

III - Your clinical experience, responsibilities and lifestyle 
 

In this section I included questions about additional GPs' characteristics which 

may influence decision making and which therefore we wanted to examine in the GP 

decision making study, but could not ask at registration due to the risk of priming 

GPs to our study aims:  
 

 clinical experience; 

 budgetary responsibilities; 

 smoking status. 
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Figure 24 : The introductory page of the post-consultation survey, with 
particular features noted 

 

 

  



Post-consultation survey  (Study 2b) 

    

195 

6.2.3 : Development of the survey 

 

I structured the survey as a questionnaire, using a variety of question formats. I 

used guidance from Bowling's work (2005)164 on questionnaire design in order to 

structure the survey and phrase questions appropriately.  

 

The survey version used in the first pilot of the GP decision making study contained 

more questions, but the three GPs took a long time to complete it. Since we 

intended for the full GP decision making study (the vignette study and the post-

consultation survey) to take GPs one hour in total this was not practical, so I altered 

the survey content to ensure it could be completed in approximately five minutes. 

The majority of questions in the survey explored the extent to which factors 

influence GPs' investigation/referral behaviour. In earlier versions of the survey I 

used a multiple choice structure for these questions, with substantial conditional 

formatting so that GPs received particular follow up questions based on their initial 

responses. However GPs in the first pilot were often unsure how to answer these 

questions. I therefore simplified the structure and format of this section to ask all 

GPs about each factor I was exploring, using an adapted Likert scale for rating the 

likelihood of referral.  

 

I developed the content of the post-consultation survey questions predominantly 

using existing literature (informed by Study 1, the systematic literature review), and 

also with advice and suggestions from three GP advisors, based on their 

experience. The process of generating and selecting which of the multiple factors 

that could influence GPs' investigation/referral behaviour to ask about in the survey 

involved several steps.  

 

Whilst my development of the content of these questions was informed by Study 1, 

the timeline for completion of the GP decision making study required me to develop 

the survey before I had completed my systematic review. I therefore conducted a 

number of targeted searches of the records remaining after title screening (using 

terms related to gender or ethnicity, for example) then reviewed the full papers of 

the records retrieved by these searches. I identified 55 studies (UK and non-UK) 

that considered whether non-clinical patient and/or GP characteristics were 

associated with GPs' referral decisions. 26 of these studies hypothesised about the 

reasons for non-clinical differences in GPs' referral behaviour (Appendix 18); 
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however it is of note that very few tested these, which highlights the importance of 

including this post-consultation survey in the GP decision making study. 

 

I used the hypotheses from these studies as a starting point for selecting topics to 

address in my survey. For each hypothesis, I noted which non-clinical variations in 

referral researchers were proposing it might contribute to, as well as any additional 

socio-demographic or organisational characteristics one might reasonably expect it 

to be relevant to. For example in the literature transport difficulties were proposed as 

a potential influence for variation in referral by both patients' level of deprivation 

(Sowden et al, 2008)92 and their distance to travel for an appointment (Srinivasa et 

al, 2007);165 and in this example I also hypothesised that they could contribute to 

variation by patient age. As well as the hypotheses from these studies I also used 

the suggestions from our GP advisors, considering what non-clinical variation in 

GPs' referral behaviour one might expect to see if the factors they had suggested do 

indeed influence GPs' referral behaviour.  

 

When selecting which of these possible factors to explore in the survey (by asking 

GPs the extent to which factors relating to these influenced their decision making) I 

chose to focus in particular on factors which either more than one study had 

proposed as a potential reason for non-clinical differences in referral, or that clearly 

correlated to socio-demographic or organisational characteristics (since this 

reflected the aim of the GP decision making study, of which this post-consultation 

survey was a part, to examine patient and GP characteristics associated with GPs' 

management decisions). In addition I included an optional free text question to 

capture any other factors GPs considered an important influence. 

 

Using this approach, I selected 33 factors that I hypothesised might influence GPs' 

decision making and contribute to non-clinical variation in their referral behaviour. 

These formed the basis of the majority of the content of the post-consultation 

survey. In the survey, when asking GPs about the extent to which these factors 

influenced their referral behaviour I listed six to eight of these factors per page 

(across five consecutive pages) in an attempt to avoid presenting GPs with too 

much information at once. I grouped similar factors together on a page, each page 

addressing one of the following five topics: 
 

  patients' responsibilities and patients' use of/engagement with health services; 
 

  barriers to access (language and travel related); 
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  patients' understanding and knowledge; 
 

  patients' concerns; 
 

 

  organisational issues (focused on investigations and secondary care). 

 

In the initial version of the survey I asked GPs about the extent to which particular 

factors would 'influence [their] decisions to investigate or refer a patient'. However in 

the first pilot GPs commented that the context was too broad: for example some 

factors make them less likely to refer a patient for an involved procedure such as a 

colonoscopy, but would not influence their decision for a chest X-ray. In the final 

version of the post-consultation survey I therefore asked GPs to answer the 

questions thinking about patients they had seen within the last month who they had 

considered referring for simple investigations (such as ultrasound or X-ray) and/or 

referring to secondary care, actions relating to the vignette study's primary outcome 

measure. 
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6.2.4 : Data processing of the survey responses 

 

All 227 GPs who completed the GP decision making study submitted a response to 

the post-consultation survey.  

 

I exported the data on GPs' responses from the UCL Opinio website into both an 

Excel spreadsheet and a Stata worksheet. Nine GPs had completed the survey 

more than once; this was either due to an error with the application at the very start 

of recruitment (which displayed the link to the survey after the GP had completed 

each of the three batches of 'consultations', rather than simply after they had 

completed all six), or as a result of the GP not finishing the survey on first sitting and 

returning to complete it at a later point. In these cases I kept one survey entry per 

GP, selecting the first complete entry after completion of all six 'consultations'. The 

first question asked the GP to enter their study username so that it was possible to 

match their survey response to their vignette decisions. Only one GP had not 

entered their username, however they had entered their practice and therefore it 

was easy to trace the response (to double check I also cross-referenced the time 

they completed their last virtual 'consultation' with their survey completion time). 

 

Once the data was exported into Stata I labelled each variable, and in some cases 

converted text information into numerical codes in order to enable quantitative 

analysis. For one question (information about GPs' clinical experience) I created 

new variables in order to make the information collected clearer and easier to 

interpret. In order to examine the five-point Likert scale quantitatively I coded GPs' 

responses to each statement as follows: 
 

  1 = Less likely to refer in most circumstances  
             

  2 = Less likely to refer in some circumstances  
 

  3 = No more or less likely to refer  
 

  4 = More likely to refer in some circumstances 
 

  5 = More likely to refer in most circumstances  
         

  0 = Don't know  
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6.2.5 : Analysis of the survey responses 

 

As discussed in Section 6.2.2, the post-consultation survey had three sections, each 

seeking different information and each using a different question format. I therefore 

analysed the results for each of these sections differently.  

 

6.2.5.1 : Sources of information GPs use in their decision making 

 

GPs were asked questions requiring a 'Yes' or 'No' response about their use of a 

variety of different sources of information during both the vignette study, and in their 

real life practice. For each source of information I performed descriptive analysis to 

identify the percentage of GPs who reported using it. 

 

6.2.5.2 : Factors influencing the likelihood that GPs refer a patient  

 

6.2.5.2.1 : Descriptive analysis 
 

GPs were asked to state the extent to which they felt a number of different factors 

influenced their real life referral behaviour using a five-point Likert scale. Where GPs 

did not provide a response to the question, or gave a 'don't know' response, I 

excluded their response from further analysis of that particular factor.  
 

I constructed histograms for each factor to show the spread of responses across the 

full five-point Likert scale (excluding those GPs who stated 'don't know'). 
 

I also conducted quantitative descriptive analysis for each factor; for this analysis I 

combined the two 'less likely' response categories into one overall category, and 

likewise the two 'more likely' categories into another overall category. For each 

factor I therefore report the total number of GPs who gave a response, and break 

this total down into:  
 

 the number of GPs who stated that they were more likely to refer; 
 

 the number of GPs who stated they were no more or less likely to refer; 
 

 the number of GPs who stated that they were less likely to refer; 
 

 the number of GPs who reported that they did not know. 
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6.2.5.2.2 : Significance testing 
 

In order to further analyse the extent to which each of these factors might influence 

GPs' referral behaviour, I used a variant of the McNemar test. This is usually used to 

assess whether discordances between matched binary outcomes are in one 

direction more than the other. The test simply assesses whether the proportion of 

discordances in either direction is significantly different from 0.5. I used the two 

combined 'overall more likely' and 'overall less likely' categories and compared the 

proportion more likely to refer with 0.5. Thus the test does not use the neutral 

observations, and essentially asks the question: where the factor does have an 

influence on GPs' decisions to refer for simple investigation and/or to secondary 

care, is it a significant influence in one direction or the other. 

 

6.2.5.2.3 : Free text analysis  
 

All GPs were given the opportunity to make further comments on factors affecting 

their decision making (or to reflect more widely on the GP decision making study); I 

analysed these comments qualitatively.   

 

6.2.5.3 : Individual GPs' personal characteristics  

 

We also used the post-consultation survey to collect GP-specific information which 

could be used to analyse GPs' decisions in the vignette study, but about which we 

could not ask prior to the study due to the risk of priming GPs to our study aims. I 

performed descriptive analysis of their responses. 
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6.3 : Results 

 

The post-consultation survey asked GPs questions about: 
 

 the sources of information they use in their decision making; 
 

 factors influencing the likelihood that they refer a patient; 
 

 their personal characteristics. 

 

I will discuss each of these in turn. 

 

6.3.1 : Sources of information GPs use in their decision making 

 

Table 18 shows how the 227 GPs who completed the GP decision making study 

responded to the questions about their use of different sources of information.  

 

As we might expect, given the artificial nature of the vignette 'consultations', not 

many GPs (25 in total, 11.0%) referred to additional sources of information while 

completing the vignette study. Where GPs did seek information during the study, the 

most common sources were NICE or other (including local) guidelines.  

 

By contrast more than half of GPs (128 GPs, 56.4%) stated that they would use at 

least one source of information in a real life consultation with a patient with similar 

symptoms to those in the vignettes, with some noting that they would consult 

several. GPs most commonly selected that they would discuss with a colleague 

(32.2%). This was followed by 29.5% who used books or websites. Fewer GPs 

reported using NICE guidelines (29.1%) or other guidelines (27.8%).  
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Table 18 : GPs' reported use of information sources during both the vignette 
        'consultations' and their real life practice 
 

Information 
source 

Responded 
Used in 

vignettes 
Would use 
in real life 

Would use  
in real life 

*including responses 
given in the free text 
section of the survey 
that indicated use of 
these sources 

Colleague 227     2   (0.9%) 73   (32.2%) 76    (33.5%) 

NICE guidelines 227   16   (7.0%) 66   (29.1%) 71    (31.3%) * 

Other guidelines 227   10   (4.4%) 63   (27.8%) 65    (28.6%) * 

Book/website 227     6   (2.6%) 67   (29.5%) 68    (30.0%) 

None of the above 227 202   (89.0%) 99   (43.6%) 94    (41.4%) 

 

* For the three GPs whose free text comments did not specify NICE vs. other guidelines I have 
included their response in both counts in order to give the maximum likely estimate of GPs' use of 
information sources from the data available in this study 

 

The results reported above refer to GPs' responses to the specific questions in the 

post-consultation survey about their use of information in their real life practice. 

However 18 of the 227 GPs also commented about their use of different information 

sources (colleagues, guidelines and books/websites) in the free text section of the 

survey. 13 GPs' written responses correlated exactly with their response to the 

specific question about what information sources they would use in real life. 

However five GPs who had selected 'none of the above' for information sources they 

would use in real life did refer to consulting other sources in their free text response, 

and so I have included these additional data in the final column of Table 18. Of 

these five GPs, all wrote in the free text section that they consulted guidelines (three 

did not specify which, whilst two stated they refer to local guidelines), three stated 

that they consulted hospital or practice colleagues, and one stated that they also 

used websites. As seen in Table 18, even with this information included, GPs' use of 

information sources is still very similar overall. 
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6.3.2 : Factors influencing the likelihood that GPs refer a patient  

 

I asked GPs about the extent to which they felt 33 different factors influenced their 

real life referral behaviour. Here I will discuss the overall patterns in GPs' responses, 

and factors that significantly affected GPs' referral decisions. In Appendix 19 I report 

descriptive analysis of aIl 33 factors. 

 

The spread of GPs' responses to how each individual factor influenced their 

decision making generally followed one of three patterns, each of which I will 

discuss in more detail on the following pages: 
 

 

    a) A substantial majority (over 80%) of GPs reported that the factor did not make   

        them any more or less likely to refer a patient for investigation or to secondary  

        care; 
   

    b) There was a distinct skew, with a significant number of GPs either more or less  

        likely to refer a patient for investigation or to secondary care; 
 

 

    c) Several GPs reported that the factor would influence their referral behaviour,    

        but there was no consensus in which way it influenced them (i.e. it influenced  

        different GPs differently). 
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6.3.2.1 Factors which a substantial majority of GPs reported did not influence 

their referral 
 

For eight of the factors, the majority of GPs (more than 80%) did not report any 

effect on their referral behaviour, stating that they were 'no more or less likely to 

refer' a patient for simple investigation or to secondary care. In several of these 

cases there was also no significant directional influence for the GPs who did state 

that it would affect their decision to refer, although for four factors there was a clear 

direction of influence on referral behaviour for the GPs who had not responded 

neutrally.  

 

Factors which do not influence most GPs' referral decisions (for our sample) are: 
 

 the patient has not followed health promotion or disease prevention advice in   

the past (e.g. has not stopped smoking)  

87.1% stated a 'neutral' response. The 12.9% of GPs who stated that it would 

influence their referral behaviour were more likely to refer a patient (p=0.0093) 
 

 the patient will require an interpreter for their appointment/diagnostic test  

90.1% stated a 'neutral' response. The 9.9% of GPs who stated that it would 

influence their referral behaviour were more likely to refer a patient (p=0.0190) 
 

 the patient does not have a source of transport to or from the appointment/ 

diagnostic test  

83.6% stated a 'neutral' response. The 16.4% of GPs who stated that it would 

influence their referral behaviour were less likely to refer a patient (p<0.0001) 

 

 the patient is concerned it is expensive to travel to the appointment/diagnostic    

test 

80.9% stated a 'neutral' response. The 19.1% of GPs who stated that it would 

influence their referral behaviour were less likely to refer a patient (p<0.0001) 
 

 the patient does not ask about other management options available 

91.0% stated a 'neutral' response. For the 9.0% of GPs who stated that it would 

influence their referral behaviour, the direction of the effect was not significant 

(p=0.8231) 
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 the patient does not know what services are available to them 

92.4% stated a 'neutral' response. For the 7.6% of GPs who stated that it would 

influence their referral behaviour, the direction of the effect was not significant 

(p=1.0000) 
 

 the patient appears concerned about the stigma associated with certain 

differential diagnoses 

83.0% stated a 'neutral' response. For the 17.0% of GPs who stated that it would 

influence their referral behaviour, the direction of the effect was not significant 

(p=0.3247) 
 

 the patient is concerned about overusing the health service 

90.5% stated a 'neutral' response. For the 9.5% of GPs who stated that it would 

influence their referral behaviour, the direction of the effect was not significant 

(p=1.0000) 
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6.3.2.2 : Factors for which a significant number of GPs were either more or 

less likely to refer  
 

A number of factors have a significant directional influence on the majority of GPs' 

referral decisions, either to make them more likely to refer patients, or less likely. 

 

6.3.2.2.1 : Factors that GPs report would increase the likelihood they refer a patient  

                 for simple investigation and/or to secondary care 
 

Nine factors had a distinct positive skew, with a substantial number of GPs stating 

that they were more likely to refer patients in these situations.  
 

The most significant impact on GP referral behaviour was if a patient's lifestyle put 

them at increased risk of serious disease. 93.4% of GPs stated that this would make 

them more likely to refer a patient and McNemar's chi-squared test statistic was 

203.12, showing a very significant influence in this direction (p<0.0001).  

Statement 
The patient's lifestyle puts them at higher risk of serious 
disease 

Total responses 226 

 

'Don't know' response 1 

Less likely to refer (%) 
coded as 1 or 2 

2 
(0.9%) 

No more or less likely to 
refer (%)  

coded as 3 

13 
(5.8%) 

More likely to refer (%) 
coded as 4 or 5 

211 
(93.4%) 

Mean of responses 4.28 

Median of responses 4 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

1 : 105.5 

McNemar test result 
(p value) 

 

203.12 
(p<0.0001) 

 

 

 

 

  

0
5

0
1

0
0

1
5
0

F
re

q
u
e

n
c
y

1 2 3 4 5
Patient's lifestyle puts them at higher risk of serious disease



Post-consultation survey  (Study 2b) 

    

207 

A significant proportion of GPs reported they were more likely to refer patients who 

have difficulty expressing their symptoms clearly (46.0%) or recognising their 

potential severity (48.0%), or who struggle to weigh up potential management 

options (45.9%) (p<0.0001 for all). 
 

Statement The patient does not express their symptom(s) clearly 

Total responses 224 

 

'Don't know' response 2 

Less likely to refer (%) 
coded as 1 or 2 

29 
(12.9%) 

No more or less likely to 
refer (%)  

coded as 3 

92 
(41.1%) 

More likely to refer (%) 
coded as 4 or 5 

103 
(46.0%) 

Mean of responses 3.36 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

1 : 3.55 

McNemar test result 
(p value) 

 

40.37 
(p<0.0001) 

 

Statement 
The patient is unable to recognise the seriousness of 
their symptom(s) 
 
 Total responses 223 

 

'Don't know' response 3 

Less likely to refer (%) 
coded as 1 or 2 

6 
(2.7%) 

No more or less likely to 
refer (%)  

coded as 3 

110 
(49.3%) 

More likely to refer (%) 
coded as 4 or 5 

107 
(48.0%) 

Mean of responses 3.52 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

1 : 17.83 

McNemar test result 
(p value) 

 

88.50 
(p<0.0001) 
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Statement 

  

You are concerned that the patient may have difficulties   
 weighing up the consequences of different management options 

  
 Total responses 220 

 

'Don't know' response 6 

Less likely to refer (%) 
coded as 1 or 2 

8 
(3.6%) 

No more or less likely to 
refer (%)  

coded as 3 

111 
(50.5%) 

More likely to refer (%) 
coded as 4 or 5 

101 
(45.9%) 

Mean of responses 3.46 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

1 : 12.63 

McNemar test result 
(p value) 

 

77.65 
(p<0.0001) 
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A majority of GPs stated that their referral behaviour would not be affected by a 

patient being a caregiver (65.2%), having a low level of spoken English (70.5%) or 

their appointments running late (70.1%). However for each of these factors, where 

GPs were affected by the factor this was to significantly increase their likelihood of 

referring these patients (p<0.0001, p<0.0001 and p=0.0015 respectively).  
 
 

Statement The patient is a caregiver 

Total responses 224 

 

'Don't know' response 2 

Less likely to refer (%) 
coded as 1 or 2 

17 
(7.6%) 

No more or less likely to 
refer (%)  

coded as 3 

146 
(65.2%) 

More likely to refer (%) 
coded as 4 or 5 

61 
(27.2%) 

Mean of responses 3.21 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

1 : 3.59 

McNemar test result 
(p value) 

 

23.71 
(p<0.0001) 
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Statement The patient has a low level of spoken English 

Total responses 224 

 

'Don't know' response 3 

Less likely to refer (%) 
coded as 1 or 2 

6 
(2.7%) 

No more or less likely to 
refer (%)  

coded as 3 

158 
(70.5%) 

More likely to refer (%) 
coded as 4 or 5 

60 
(26.8%) 

Mean of responses 3.27 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

1 : 10 

McNemar test result 
(p value) 

 

42.56 
(p<0.0001) 

 

Statement Your appointments are running late 

Total responses 224 

 

'Don't know' response 3 

Less likely to refer (%) 
coded as 1 or 2 

20 
(8.9%) 

No more or less likely to 
refer (%)  

coded as 3 

157 
(70.1%) 

More likely to refer (%) 
coded as 4 or 5 

47 
(21.0%) 

Mean of responses 3.13 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

1 : 2.35 

McNemar test result 
(p value) 

 

10.09 
(p=0.0015) 
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The GPs' free text comments in this survey, anecdotal evidence from practising 

GPs, and other studies of GP decision making suggest that GPs may be more likely 

to refer and/or investigate patients who specifically request this in their 

consultation.166;167 In consultation with my supervisors, I opted not to ask GPs 

specifically whether patients' requests influenced their referral behaviour on the 

grounds that this is a leading question. However I did include whether patients had 

researched their symptoms as a factor, and it is possible these patients may also be 

more likely to request referral (be that as a result of their research, or due to an 

underlying 'proactive' interest in their healthcare). Whilst 59.1% of GPs reported that 

patient research would not influence their referral decision, 39.6% stated that they 

were more likely to refer these patients, with a McNemar's test result of 78.53, a 

very significant difference (p<0.0001). 
 

Statement 
The patient has independently researched their 
symptom(s) before their consultation 
 
 Total responses 225 

 

'Don't know' response 1 

Less likely to refer (%) 
coded as 1 or 2 

3 
(1.3%) 

No more or less likely to 
refer (%)  

coded as 3 

133 
(59.1%) 

More likely to refer (%) 
coded as 4 or 5 

89 
(39.6%) 

Mean of responses 3.40 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

1 : 29.67 

McNemar test result 
(p value) 

 

78.53 
(p<0.0001) 
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GPs gave a wide range of responses as to whether lack of clarity on what test would 

be most appropriate to diagnose a patient would make them more or less likely to 

refer a patient for simple investigation and/or to secondary care (19.0% stated they 

would be less likely to refer, 21.3% no more or less likely, and 59.7% more likely to 

refer). However, despite this lack of consensus, McNemar's test showed that overall 

GPs were significantly more likely to refer patients when the most appropriate test 

was unclear (p<0.0001).  
 

Statement 
It is not clear which test would be most appropriate to 
diagnose this patient's symptom(s) 
 
 Total responses 216 

 

'Don't know' response 11 

Less likely to refer (%) 
coded as 1 or 2 

41 
(19.0%) 

No more or less likely to 
refer (%)  

coded as 3 

46 
(21.3%) 

More likely to refer (%) 
coded as 4 or 5 

129 
(59.7%) 

Mean of responses 3.49 

Median of responses 4 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

1 : 3.15 

McNemar test result 
(p value) 

 

44.52 
(p<0.0001) 
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6.3.2.2.2 : Factors that GPs report would decrease the likelihood they refer a patient      

                 for simple investigation and/or to secondary care 
 

13 of the 33 factors had a distinct negative skew, with a significant number of GPs 

stating that they were less likely to refer patients in these situations.  
 

The majority of GPs (56.4%) reported that they were less likely to investigate or 

refer patients who frequently attended with non-serious complaints. This was the 

factor that most significantly decreased the likelihood that a patient would be 

referred for investigation and/or to secondary care: McNemar's chi-squared test 

statistic was 93.50, showing a very significant influence in this direction (p<0.0001).  

Statement The patient frequently attends with non-serious complaints  

Total responses 225 

 

'Don't know' response 2 

Less likely to refer (%) 
coded as 1 or 2 

127 
(56.4%) 

No more or less likely to 
refer (%)  

coded as 3 

86 
(38.2%) 

More likely to refer (%) 
coded as 4 or 5 

12 
(5.3%) 

Mean of responses 2.42 

Median of responses 2 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

10.58 : 1 

McNemar test result 
(p value) 

 

93.50 
(p<0.0001) 
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The majority of GPs also reported that they were less likely to refer patients when 

they could receive prompt advice from a hospital colleague (75.3%).  
 

Statement 
A hospital colleague is able to provide advice promptly by 
telephone or email 

Total responses 223 

 

'Don't know' response 4 

Less likely to refer (%) 
coded as 1 or 2 

168 
(75.3%) 

No more or less likely to 
refer (%)  

coded as 3 

24 
(10.8%) 

More likely to refer (%) 
coded as 4 or 5 

31 
(13.9%) 

Mean of responses 2.24 

Median of responses 2 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

5.42 : 1 

McNemar test result 
(p value) 

 

92.94 
(p<0.0001) 
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A significant proportion of GPs reported they were less likely to refer patients who 

have poor mobility (41.2%), or who do not appear distressed about their symptoms 

(32.6%), or where if the diagnostic test is positive there are limited effective 

treatment options available for the patient (42.0%) (p<0.0001 for all). 

Statement The patient's mobility is poor 

Total responses 226 

 

'Don't know' response 1 

Less likely to refer (%) 
coded as 1 or 2 

93 
(41.2%) 

No more or less likely to 
refer (%)  

coded as 3 

122 
(54.0%) 

More likely to refer (%) 
coded as 4 or 5 

11 
(4.9%) 

Mean of responses 2.64 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

8.45 : 1 

McNemar test result 
(p value) 

 

63.09 
(p<0.0001) 

 

Statement 
The patient does not appear distressed about their 
symptom(s) 

Total responses 224 

 

'Don't know' response 1 

Less likely to refer (%) 
coded as 1 or 2 

73 
(32.6%) 

No more or less likely to 
refer (%)  

coded as 3 

144 
(64.3%) 

More likely to refer (%) 
coded as 4 or 5 

7 
(3.1%) 

Mean of responses 2.70 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

10.43 : 1 

McNemar test result 
(p value) 

 

52.81 
(p<0.0001) 
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Statement 
If the diagnostic test is positive there are limited effective 
treatment options available for the patient 

Total responses 219 

 

'Don't know' response 7 

Less likely to refer (%) 
coded as 1 or 2 

92 
(42.0%) 

No more or less likely to 
refer (%)  

coded as 3 

92 
(42.0%) 

More likely to refer (%) 
coded as 4 or 5 

35 
(16.0%) 

Mean of responses 2.72 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

2.63 : 1 

McNemar test result 
(p value) 

 

24.69 
(p<0.0001) 
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A substantial number of GPs stated that their referral behaviour would not be 

affected by the patient reporting difficulty taking time off work (78.8%), having 

previously failed to attend primary or secondary care appointments (68.4%), failing 

to follow medical advice in the past (74.8%), the consultation taking place via an 

interpreter (71.0%), the patient not expecting the diagnostic test to be accurate 

(79.2%), the GP being aware of the cost of the diagnostic test being considered 

(65.8%), or if the patient would have to wait a long time for the referral or diagnostic 

test (67.6%). However for all these factors where GPs did report that their referral 

behaviour was affected by the factor, it was that GPs were significantly less likely to 

refer patients for simple investigation and/or to secondary care.  
 

Statement 
The patient reports difficulty taking time off work for an 
appointment/ diagnostic test 

Total responses 226 

 

'Don't know' response 1 

Less likely to refer (%) 
coded as 1 or 2 

40 
(17.7%) 

No more or less likely to 
refer (%)  

coded as 3 

178 
(78.8%) 

More likely to refer (%) 
coded as 4 or 5 

8 
(3.5%) 

Mean of responses 2.84 

Median of responses 3 

Ratio of 'less likely to refer' 
to more likely to refer' 

5.00 : 1 

McNemar test result 
(p value) 

 

20.02 
(p<0.0001) 
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Statement 
The patient has previously failed to turn up to primary or 
secondary care appointments 

Total responses 225 

 

'Don't know' response 1 

Less likely to refer (%) 
coded as 1 or 2 

62 
(27.6%) 

No more or less likely to 
refer (%)  

coded as 3 

154 
(68.4%) 

More likely to refer (%) 
coded as 4 or 5 

9 
(4.0%) 

Mean of responses 2.77 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

6.89 : 1 

McNemar test result 
(p value) 

 

38.08 
(p<0.0001) 

 

Statement 
The patient has not followed medical advice in the past 
(e.g. did not take medication as prescribed) 
 

Total responses 226 

 

'Don't know' response 1 

Less likely to refer (%) 
coded as 1 or 2 

42 
(18.6%) 

No more or less likely to 
refer (%)  

coded as 3 

169 
(74.8%) 

More likely to refer (%) 
coded as 4 or 5 

15 
(6.6%) 

Mean of responses 2.89 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

2.80 : 1 

McNemar test result 
(p value) 

 

11.86 
(p=0.0006) 
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Statement The consultation is taking place via an interpreter 

Total responses 224 

 

'Don't know' response 3 

Less likely to refer (%) 
coded as 1 or 2 

60 
(26.8%) 

No more or less likely to 
refer (%)  

coded as 3 

159 
(71.0%) 

More likely to refer (%) 
coded as 4 or 5 

5 
(2.2%) 

Mean of responses 2.74 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

12.00 : 1 

McNemar test result 
(p value) 

 

44.86 
(p<0.0001) 

 

Statement 
The patient says that they do not expect the diagnostic 
test to be accurate 

Total responses 216 

 

'Don't know' response 9 

Less likely to refer (%) 
coded as 1 or 2 

33 
(15.3%) 

No more or less likely to 
refer (%)  

coded as 3 

171 
(79.2%) 

More likely to refer (%) 
coded as 4 or 5 

12 
(5.6%) 

Mean of responses 2.91 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

2.75 : 1 

McNemar test result 
(p value) 

 

8.89 
(p=0.0029) 
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Statement 
You are aware of the cost of the diagnostic test(s) you 
are considering 
 

Total responses 222 

 

'Don't know' response 4 

Less likely to refer (%) 
coded as 1 or 2 

64 
(28.8%) 

No more or less likely to 
refer (%)  

coded as 3 

146 
(65.8%) 

More likely to refer (%) 
coded as 4 or 5 

12 
(5.4%) 

Mean of responses 2.77 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

5.33 : 1 

McNemar test result 
(p value) 

 

34.22 
(p<0.0001) 

 

Statement 
The patient would have to wait a long time for a referral/ 
diagnostic test 
 

Total responses 225 

 

'Don't know' response 2 

Less likely to refer (%) 
coded as 1 or 2 

54 
(24.0%) 

No more or less likely to 
refer (%)  

coded as 3 

152 
(67.6%) 

More likely to refer (%) 
coded as 4 or 5 

19 
(8.4%) 

Mean of responses 2.87 

Median of responses 3 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

2.84 : 1 

McNemar test result 
(p value) 

 

15.84 
(p<0.0001) 
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As shown below, GPs gave a wide spread of responses to the question of whether a 

diagnostic test being unlikely to give an accurate result would make them more or 

less likely to refer a patient for simple investigation and/or to secondary care (55.0% 

stated they would be less likely to refer, 14.5% no more or less likely, and 30.5% 

more likely to refer). McNemar's test showed overall this factor had a significant 

negative influence on GPs' referral behaviour: overall GPs were less likely to refer 

patients in this case.  
 

Statement 
The diagnostic test is unlikely to give an accurate result 
for this patient 

Total responses 220 

 

'Don't know' response 6 

Less likely to refer (%) 
coded as 1 or 2 

121 
(55.0%) 

No more or less likely to 
refer (%)  

coded as 3 

32 
(14.5%) 

More likely to refer (%) 
coded as 4 or 5 

67 
(30.5%) 

Mean of responses 2.64 

Median of responses 2 

Ratio of 'less likely to refer' 
to 'more likely to refer' 

1.81 : 1 

McNemar test result 
(p value) 

 

14.94 
(p=0.0001) 
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6.3.2.3 : Factors where there was no consensus in the direction that GPs' 

referral was influenced 
 

For three factors there was substantial variation between GPs as to how that factor 

would affect their decision to refer a patient for simple investigation or to secondary 

care. These factors had a wide spread of responses, however McNemar's test 

results showed that the factors had no significant influence in either the 'more likely 

to refer' or 'less likely to refer' direction.  
 

Factors that made some GPs more likely to refer a patient, but others less likely to 

refer them, with no significant difference between the two directions of referral are: 

 

 you know the patient well and are familiar with their past medical history  

26.8% of GPs reported that this factor would make them less likely to refer a 

patient, 27.3% that it would make them more likely to refer (p=1.0000) 
 

 the patient appears anxious about the referral/diagnostic test 

17.1% of GPs reported that this factor would make them less likely to refer a 

patient, 18.5% that it would make them more likely to refer (p=0.8231) 
 

 the patient is unwilling to discuss certain differential diagnoses 

9.5% of GPs reported that this factor would make them less likely to refer a 

patient, 14.5% that it would make them more likely to refer (p=0.1692) 
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6.3.2.4 : GPs' free text responses 

 

All GPs were given the option to respond in free text to the question: 'If you have 

any further comments or reflections you wish to add on how you make decisions 

about sending patients for diagnostic tests, or referring them to secondary care, 

please type them in the box below'. 
 

GPs used the free text to comment on several aspects of the study, both reflecting 

on how they make decisions in real life, and also on their experience participating in 

the study. 108 of 227 GPs (47.6%) entered comments in response to this question; 

an additional six GPs gave free text responses indicating that they had no 

comments (e.g. 'none' or 'n/a'). 
 

The subjects of GPs' responses to this question can be divided into the following 

three categories, each of which I will discuss in turn: 
 

 GPs' comments about the virtual patient application (I discussed these in 

Section 5.1.3.3, where I evaluated the GP decision making study); 
 

 GPs' reflections on factors influencing their decisions to refer real life 

patients; 
 

 GPs' thoughts about organisational set ups that might influence their referral 

behaviour. 

 

6.3.2.4.1 : GPs' reflections on factors influencing their decisions to refer real life  

                 patients  
 

GPs predominantly used the free text section to comment on factors they felt 

influenced their management decisions: 99 GPs (43.6%). 

 

Some common themes of potential influences on their decision making (from GPs' 

free text) were: 
 

 instinct/gut feeling that something was serious (their own concern or a 

patient's concern); 
 

 experience: either recent or significant experiences with patients, or several 

years working as a GP; 
 

 attitude to risk/the extent to which they felt the need to practise 'defensive 

medicine'; 
 

 patient anxiety or reassurance, particularly if this could be alleviated by 

'simple tests' such as blood tests or chest X-ray. 
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GPs had differing attitudes as to how 'correct' it actually is for them to be influenced 

by some of these things. For example some GPs noted that if a patient was 

anxious/demanding they were keen to perform tests as it offered reassurance, 

whereas others referred to this as 'caving in' to the patient. Likewise some GPs saw 

conducting multiple diagnostic tests as a negative (e.g. commenting they ought to 

have less of a  'scattergun approach')  whilst other saw it as an approach that 

allowed them to rule out several potential diagnoses. 
 

GPs also noted: 
 

 the importance of seeking advice from other sources: particularly colleagues, 

and ideally hospital colleagues (though it appears accessing hospital 

specialists was difficult and it seems this may be a barrier for some GPs); 
 

 the importance of reviewing a patient (either to allow time for symptoms to 

improve/exacerbate, or to discuss next steps after performing basic tests). 

 

6.3.2.4.2 : GPs' thoughts about organisational set ups that might influence their  

      referral behaviour 
 

Four GPs (1.8%) used the free text section to share organisational set ups that they 

believed might influence their referral behaviour. Many of these related to improving 

the connection between primary and secondary care. GPs commented: 
 

 'a daily indicator of waiting times for investigations would be useful' 
 

 'it is useful to be up to date on tests available, so helpful to discuss individual 

case with hospital colleague - or have general teaching session with 

specialist colleague, particularly to know local pathways available' 
 

 'GP hotlines for hospital specialities would be useful - direct numbers that do 

not involve phoning switchboards, being transferred or waiting for bleeps to 

be answered' 
 

 ' I suspect I would be heavily influenced by peer review or being able to view 

my diagnostic usage against peers' 
 

These suggestions give further, useful insight into some of the factors that may 

influence and underlie GPs' referral behaviour. 
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6.3.3 : Individual GPs' personal characteristics 

 

We also used the post-consultation survey to collect further information about the 

personal characteristics of the 227 GPs who completed the GP decision making 

study.   

 

6.3.3.1 : Clinical specialty experience 

 

 

Speciality 
 

Responded No experience F1/SHO Specialist 

 

Cardiology 
 

215   74  (34.4%) 121  (56.3%) 20    (9.3%) 
 

Emergency 
medicine 
 

223   35  (15.7%) 131  (58.7%) 57  (25.6%) 

 

Geriatrics 
 

220   37  (16.8%) 122  (55.5%) 61  (27.8%) 

 

Oncology 
 

195 132  (67.7%)   55  (28.2%)   8    (4.1%) 

 

Psychiatry 
 

211   78  (37.0%)   85  (40.3%) 48  (22.7%) 
 

Respiratory 
medicine 
 

214   66  (30.8%) 119  (55.6%) 29  (13.6%) 
 

The number of GPs who provided information about their speciality experience 

varied between specialties. GPs most commonly had experience of emergency 

medicine (84.3%) and geriatrics (83.2%). Many had also had some cardiology, 

psychiatry and respiratory medicine experience; however experience working in 

oncology was less common (just 32.3%).  

6.3.3.2 : Financial responsibility 
 

 

Budgetary responsibility in the: 
 

Responded Yes No 

 

Practice 
 

226 104  (46.0%) 122  (54.0%) 
 

As part of a clinical 
commissioning group (CCG) 
 
 

225   73  (32.4%) 152  (67.6%) 
 

Nearly half of the GPs who completed the GP decision making study had budgetary 

responsibilities within their practice (46.0%). Fewer GPs had budgetary 

responsibility as part of a clinical commissioning group (32.4%). Overall 122 of the 

227 GPs (53.7%) reported having some financial responsibility.  
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6.3.3.3 : Smoking status 
 

 

Smoking status (n=225, 2 no response) 
 

Number of GPs 

 

Never smoked 
 

203   (90.2%) 

 

Ex-smoker 
 

  22     (9.8%) 

 

Current smoker 
 

    0     (0.0%) 
 

The vast majority of GPs (90.2% of those who provided a response) reported that 

they had never smoked. The remaining 9.8% stated that they were ex-smokers; 

there were no current smokers reported. 
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6.4 : Discussion  

 

6.4.1 : Main findings 

 

The analysis of the post-consultation survey has identified a number of factors that 

appear to significantly impact on many GPs' real life referral behaviour. 

 

The factors most commonly cited by GPs as increasing the likelihood of referral are 

when a patient's lifestyle puts them at increased risk of disease, or where there are 

challenges in communication with and/or understanding of a patient.  

 

The factor most commonly cited as decreasing the likelihood of referral is when a 

patient frequently attends with non-serious complaints. In addition, based both on 

GPs' survey responses and their free text comments, it appears that the availability 

of input from secondary care, such as whether they could receive prompt advice 

from a hospital colleague, can also decrease the likelihood of GPs' referring a 

patient.  

 

It is possible that some of the factors identified by the post-consultation survey as 

having an impact on some GPs real life referral behaviour may contribute to the 

non-clinical variations in GPs' referral for investigations or to secondary care that my 

systematic review identified; however we are not able to conclude that from this 

study. 

 

Nearly half of the GPs reported that in real life situations (similar to those in the 

vignettes) they would not use external sources of information. Where GPs did report 

that they would seek additional information more of them stated that they would 

consult a colleague than refer to guidelines.  
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6.4.2 : Possible explanations for these findings and comparisons with 

other studies 

 

6.4.2.1 : Sources of information GPs use in their decision making 

 

Only a minority of GPs reported referring to additional sources of information whilst 

completing the vignette study. This is perhaps not unexpected given the artificial 

nature of the vignette 'consultations': whilst we asked GPs to imagine that their 

vignette 'consultations' were real life consultations, GPs knew that their 

management decisions in the study would not ultimately affect a real life patient.  

 

Perhaps more of note however is that GPs' responses to the post-consultation 

survey suggested that less than a third of GPs would use guidelines (including NICE 

guidelines) in a real life consultation with a patient with similar symptoms to those in 

the vignettes. The percentage of GPs who reported that they would use guidelines is 

small, which is particularly interesting given the tendency in the vignette study for 

'patients' with two chest symptoms of lung cancer to be more likely to be referred for 

chest X-ray than those 'patients' with one chest symptom and one non-specific 

symptom, despite both the 2005 and 2015 NICE guidelines for lung cancer not 

making any distinction between the importance of investigating either chest or non-

specific symptoms.35;152  

 

Variable use of, and poor compliance with, clinical guidelines is a long-standing and 

well-known issue.168-170 A UK example considering GPs' use of NICE guidelines is a 

2015 survey by the online GP website Pulse of 515 English and Welsh GPs, which 

found that whilst 76% of GPs stated that NICE guidelines were relevant to their 

practice, 39% reported going against their recommendations at least once a 

week.171 

 

The results of the post-consultation survey alone do not enable me to conclude 

whether GPs' reported use of guidelines in their decision making is reflected in a 

difference in their referral behaviour. It was also not possible to determine from  the 

survey why a large percentage of GPs would not use guidelines; it could reflect the 

content of guidelines being well known to many GPs so that they do not feel the 

need to consult them; alternatively it may indicate that GPs do not value guidelines 

as a key part of their decision making process, that they disagree with them or see 

them as restrictive, or that it does not occur to them to use them.  
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Where GPs reported consulting additional sources of information in their day-to-day 

practice, there was very little difference in the number who reported looking at books 

or websites, using guidelines, or seeking advice from a colleague. Over 40% of GPs 

reported that they did not use additional sources of information in their day-to-day 

practice, suggesting that these GPs are relying solely on internal factors (e.g. their 

knowledge, experience or gut instinct) and information supplied by, or about, the 

patient to make their management decisions. 
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6.4.2.2 : Influences on GPs' referral behaviour 

 

I designed the post-consultation survey to identify factors that GPs believe influence 

their decisions to refer real life patients for simple investigations or to secondary 

care. As described in Section 6.2.3, I based the content of the survey on factors 

hypothesised (both in the literature and anecdotally) as potential influences on GPs' 

referral behaviour, and which may therefore also contribute to variations in referral. 

GPs' responses to the post-consultation survey suggest that a number of these 

hypothesised factors are likely to affect the referral behaviours of many GPs, while 

also suggesting that, by contrast, other factors have either little or no influence at all. 

In the rest of this section I will discuss the potential influences on GPs' referral 

behaviour that are suggested by GPs' responses in the post-consultation survey.  

 

6.4.2.2.1 : Influences that increase the likelihood of referral 

 

Patients' lifestyle risk 
 

Most GPs stated that they would be more likely to refer a patient whose lifestyle puts 

them at increased risk of serious disease. This is particularly relevant in the context 

of lung cancer, the focus of the GP decision making study, since smoking is a 

lifestyle factor known to increase the risk of this disease.172  

 

Challenges in communication or understanding  
 

Many GPs stated that they would be more likely to refer a patient who has difficulty 

either expressing their symptoms clearly to the doctor, or recognising their potential 

severity. Communication difficulties due to language barriers would also make some 

GPs who completed the post-consultation survey more likely to refer a patient, 

although most of them stated that a patient having a low level of spoken English 

would not affect their referral decisions.  
 

The findings support the hypotheses of a number of previous studies that these 

factors might influence GPs' referral behaviour,123;124;173;174 and could reflect GPs 

erring on the side of caution by referring if comprehension or communication 

difficulties mean that they are not able to obtain the information they require to make 

a management decision. However the evidence is by no means conclusive; the 

National Audit of Cancer Diagnosis in Primary Care (2011)47 found patients with 

communication difficulties were more likely to have a longer primary care interval 

(i.e. a delay in diagnosis). 
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Patients' assertiveness and health awareness  
 

Many GPs reported that they would be significantly more likely to refer patients who 

had researched their symptoms; in addition GPs' free text comments suggested that 

some would also be more likely to refer a patient who had specifically requested a 

referral during the consultation. GPs also stated that they were more likely to refer 

patients who had difficulty weighing up potential management options, but that a 

patient's lack of awareness of management options or the services available would 

rarely influence their referral behaviour.  
 

These findings support hypotheses in the literature that both patients' 

assertiveness,174 and their research prior to attending an appointment,124 might 

influence GPs' referral decisions; however they do not support the hypothesis that 

patients' knowledge of the services available influences GPs' decision to refer.173;174  

 

The findings of the post-consultation survey suggest that whilst low health 

knowledge does not appear to make patients less likely to be referred, patients 

taking a high level of interest in their care, or who are particularly assertive, may be 

more likely to be referred for investigations and to secondary care. While this is in 

keeping with the current emphasis on moving towards shared decision making 

between GPs and their patients, in the case of those patients who do not have the 

health awareness to process all potentially significant information some GPs may 

still prefer to take a traditional paternalistic role and make referral decisions on 

behalf of these patients. 

 

Patients' caregiving responsibilities  
 

While most GPs stated that patients' having responsibilities as a caregiver did not 

influence their referral behaviour, where GPs were influenced they were more likely 

to refer a patient who has a responsibility to provide care for someone else. These 

findings are in line both with hypotheses in the literature,78;124 and anecdotal 

comments from GPs, suggesting that patients who provide care for others often 

have a higher threshold for symptoms before attending the GP, and also that for 

these patients caution and early investigation is often important as they need to be 

healthy in order to care for others.  
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GPs' appointments running late  
 

A number of GPs reported that they would be more likely to refer patients if their 

appointments were running late, providing some evidence for the hypothesis that 

GPs being overburdened may influence their referral behaviour.175  

 

6.4.2.2.2 : Influences that decrease the likelihood of referral 

 

Patients' previous poor or unnecessary engagement with health services 
 

The majority of GPs stated that they would be less likely to refer patients who 

frequently attend with non-serious complaints. Some GPs were also less likely to 

refer a patient who has previously failed to attend primary or secondary care 

appointments, although most GPs stated that this would not affect their referral 

decisions. These results suggest that GPs are mindful both of thresholds for referral 

and not wasting resources. 

 

Patients' poor mobility  
 

Many GPs reported that a patient having poor mobility would decrease the likelihood 

that they would refer that patient for investigations or to secondary care. This is in 

line with anecdotal evidence from GPs, and may be a contributing factor as to why 

older patients are less likely to be referred (a finding in both my systematic review 

and the vignette study). 

 

Organisational factors 
 

The majority of GPs reported that they were less likely to refer patients when they 

could receive prompt advice from a hospital colleague, and this was also mentioned 

by GPs in the free text section as an important influence on referral behaviour. Very 

few of the papers I critically appraised in my systematic review considered the 

impact of organisational factors on GP decision making; in the few studies I have 

seen that considered access to secondary care, it was usually in the context of its 

distance from the GP practice.112;115;121 However GPs' response to this statement 

and their free text comments appear to suggest that perhaps the key issue is not 

ease of access to sites, but rather to specific professionals and their expertise. This 

is supported by evidence of the benefits of advice and outreach from secondary 

care to primary care in the literature.176;177  
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Most GPs stated that their referral behaviour was not affected by their awareness of 

either the cost of an investigation or a long waiting list; however those who were 

influenced by these factors were significantly less likely to refer a patient. This 

suggests that both cost and waiting time could act as prompts to influence some 

GPs' referral behaviour, if GPs are mindful of them. Therefore as one GP 

commented in the free text response section, making GPs aware of both the cost 

and waiting list time for a number of commonly ordered investigations could 

influence their real life decision making. 

 

Patients' work commitments  
 

Most GPs stated that a patient's work commitments would not influence their referral 

behaviour. Where it did, GPs were less likely to refer a patient who was unable or 

unwilling to attend investigations or secondary care appointments due to difficulties 

in taking time off work. 
 

 It has been hypothesised that GPs' referral behaviour could be influenced by 

patients being unable or unwilling to attend investigations or secondary care 

appointments due to difficulties in taking time off work.128 The findings of the post-

consultation survey suggest that this could be an influence for some GPs. 

 

Consultation requiring an interpreter  
 

Whilst a patient's low level of spoken English made some GPs more likely to refer, 

most GPs reported that a language barrier requiring an interpreter in the 

consultation would not influence their referral decisions - and where it did they were 

generally less likely to refer the patient. This is despite the fact that it has been 

reported that the need for an interpreter in a consultation can lead to difficulty in the 

patient being able to express their symptoms clearly and accurately to the 

GP.123;165;174  

 

6.4.2.2.3 : Issues that have a variable influence on the likelihood of referral 

 

GPs' knowledge of patients  
 

GPs varied widely in their responses regarding the extent to which prior knowledge 

of patients impacted on their referral behaviour, with no significant difference 

between the number of GPs more likely to refer them and those less likely to refer 

them. 
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It has been proposed, both in the literature and anecdotally by practising GPs,123;130 

that GPs' prior knowledge of patients' medical history and personality could 

influence their referral decisions. The findings of the post-consultation survey 

support this: the majority of GPs reported that it did influence their referral 

behaviour. The variable direction of influence could reflect that a GP's referral 

decision for a patient is likely to differ depending on what their prior knowledge of 

that patient is; for example, GPs may be aware if their patient has a tendency 

towards being 'worried well' and not necessarily need investigations or referral, or, 

alternatively, they may be aware that a patient's medical history puts them at 

increased risk of serious disease or makes the potential consequences of disease 

more significant. In some qualitative research studies GPs have commented on the 

importance to them of continuity of care within general practice,178;179 and their belief 

that it 'allow[s] more effective and efficient diagnosis and management of problems 

presented'.178 

  

Patients' concerns 
 

The majority of GPs in this study reported that their referral behaviour was not 

influenced by a patient's concerns about investigation, treatment, particular 

diagnoses, or their utilisation of health services. However a number of GPs stated 

that a patient's anxiety about a referral or a patient's unwillingness to discuss certain 

differential diagnoses would impact their referral decisions, although with no clear 

direction of influence.  
 

Where a patient's concerns do influence GPs' referral decisions, how they do so is 

likely to be situation and individual specific. It is apparent from GPs' free text 

responses in the post-consultation survey that attitudes to handling patient anxiety 

varied significantly between GPs: some saw it as important to minimise patient 

anxiety as far as possible and stated that they often conducted simple investigations 

to provide the reassurance of negative results, whilst others saw altering their 

intended behaviour in response to patient anxiety as a weakness. 

  

GPs' opinions about the value of investigation 
 

GPs' responses regarding the influence on their referral behaviour of being unclear 

what test would be most appropriate to diagnose a patient, or of a diagnostic test 

being unlikely to give an accurate response for a patient, varied greatly. 
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It has been hypothesised in the literature that GPs' referral for particular 

investigations may be influenced by their being unclear which diagnostic test is most 

appropriate, or awareness that a diagnostic test is unlikely to give an accurate 

response (e.g. older patients and women being less likely to have exercise 

testing).113;130 However the variation in GPs' responses for these factors likely 

reflects a lack of clarity in my questions, or my phrasing not being specific enough, 

and therefore we cannot evaluate whether this hypothesis is likely to be true.  

 

6.4.2.2.4 : Issues that do not influence most GPs referral decisions 

  

In addition to the influences on GPs' referral behaviour discussed  in Sections 

6.4.2.2.1 to 6.4.2.2.3, there were also a number of factors in the post-consultation 

survey that a considerable majority of GPs (over 80% in each case) reported would 

not influence their referral behaviour. These include patients' concerns about stigma 

or overusing the health service, patients' lack of awareness of services available to 

them, or patients' not asking GPs about other management options. Most GPs 

reported that patients' transport difficulties or concerns about the costs of getting to 

appointments would not affect their referral decisions, despite hypotheses in the 

literature that these factors could be an influence.92;165 The majority of GPs in the 

post-consultation survey were also unlikely to be influenced either by a patient 

requiring an interpreter for the investigation or appointment for which they were 

being referred, or by a patient has not following preventative advice in the past.  

 

6.4.2.2.5 : Summary 

 

The findings of the post-consultation survey have identified a number of factors that 

significantly influence GPs' referral behaviour, and have provided evidence to 

support some, and contradict others, of the hypotheses in the literature about 

influences on GPs' decision making.  

 

These findings indicate that not all GPs are influenced equally by each of these 

factors. However the data from the post-consultation survey alone does not enable 

me to quantify the extent of their impact on GPs' referral behaviour, nor whether any 

of these influences on GPs' referral behaviour might contribute to non-clinical 

variations in GPs' decision making. In Chapter 7 I bring together data from both the 

vignette study and the post-consultation survey in order to start to address this.   
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6.4.3 : Strengths and limitations of the post-consultation survey 

 

6.4.3.1 : Strengths 

 

A number of studies have proposed factors which could influence GPs' decision 

making and thus contribute to variations by non-clinical characteristics in GPs' 

referral of patients for investigations or to secondary care. In this study, using the 

post-consultation survey, I set out to examine the extent to which GPs believed that 

these factors (and additional factors suggested anecdotally by GPs) influence their 

real life referral behaviour. The results of the post-consultation survey increase our 

understanding of some of the factors likely to underlie why GPs make the decisions 

that they do, and suggest directions for future research. 

 

6.4.3.2 : Limitations 

 

6.4.3.2.1 : GPs' responses could be subject to bias and/or their unawareness of    

      their influences 
 

The most significant limitation of the post-consultation survey is that whilst we are 

seeking to understand GPs' real life behaviour and factors that might influence their 

decisions, we cannot know whether their responses in the survey reflect their true 

behaviour. For example there was a potential for a desirability bias in GPs' 

responses, although we did repeatedly try to reinforce the point that the survey was 

not a test, and that we were interested in GPs' real life behaviour. There was also a 

potential for a form of memory bias: GPs were asked whether factors influenced 

their decision making or if they used additional sources of information in their day-to-

day practice over the last month, which might have been challenging for them to 

assess outside of the situation, and to do so retrospectively. It is also possible that 

GPs were not conscious of some factors that influence their decision making, and 

therefore unable to accurately report all influences on their behaviour. 

 

6.4.3.2.2 : GPs may be subject to different influences depending on the       

      management decision in question   

 

In addition, as both my systematic review and the vignette study have shown, there 

appears to be considerable heterogeneity in the variation of GPs' referral decisions 

by non-clinical characteristics, dependent on the characteristics, symptoms or 

outcome measure in question. Whilst we asked GPs to respond to the survey by 
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considering how they would manage patients similar to those in the vignette study, 

and specified an interest in their referral for simple investigations or to secondary 

care, in hindsight this still covered a wide range of specific management decisions 

and it is possible that factors influencing GPs' behaviour vary further within these. 

 

6.4.3.2.3 : Practical constraints of the survey 
 

One of the significant constraints of the post-consultation survey was ensuring that it 

could be completed by GPs in about 5 minutes. This limited the content and 

complexity of the survey; a longer and more extensive survey asking GPs about 

factors influencing their real life decision making behaviour could provide more 

detailed information. The post-consultation survey focused on breadth, asking GPs 

for a quick reflection on whether any of a wide range of factors affected their referral 

decisions. Now that my research has identified some potentially significant 

influences on GPs' referral behaviour, an alternative strategy for future research 

could be to focus on a just a few of these factors in more detail, for example asking 

GPs the extent to which each factor would make them more or less likely to refer 

patients with particular symptoms or for specific investigations. 

 

6.4.3.2.4 : Lack of clarity in certain questions 
 

There were a few questions in the post-consultation survey where GPs' spread of 

responses suggests that the question was not completely clear to all GPs. If I were 

to repeat the post-consultation survey I would seek to make these questions clearer 

in order to enable me to better examine influences on GPs' referral behaviour; a 

particular example is the question asking whether GPs would be more or less likely 

to refer patients if there was a possibility that the diagnostic test might be inaccurate 

for certain patients.  

 

6.4.3.2.5 : This study's sample might not be representative of all GPs 
 

The post-consultation survey examined the extent to which GPs believe certain 

factors influence their real life referral decisions. The actions, beliefs and thought 

processes of GPs who choose to participate in research may not reflect those of all 

GPs. Since it is hard to eliminate this potential source of bias, it is important to be 

aware of it when considering how far the results of this study can be generalised.  
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6.4.4 : Implications for future research, policy and practice 

 

6.4.4.1 : Future research 
 

The analysis of the post-consultation survey identified several factors that impact on 

many GPs' real life referral behaviour. It is possible that these factors may contribute 

to some of the non-clinical variations seen in GPs' decisions to refer patients for 

investigations, including diagnostic tests such as chest X-ray, or to secondary care. 

Further research should aim to quantify the extent to which these factors influence 

both GPs' decision making and their referral behaviour. This will increase 

understanding of why GPs make the referral decisions that they do, and help to 

determine whether the non-clinical variation in referral that occurs is intentional, 

appropriate and in patients' best interests. Future research may need to focus on 

examining factors that influence GPs' referral behaviour for patients with particular 

symptoms for specific investigations; with those factors identified by this study as 

potentially significant influences on GPs' referral behaviour providing a place to 

start.  
 

The post-consultation survey has also raised interesting questions about GPs' use 

of guidelines in their decision making, and the importance of these guidelines. This 

survey highlights the need for further research into what determines when and why 

GPs consult guidelines, the extent to which they follow the recommendations of 

guidelines, and whether GPs who refer to guidelines refer differently to those who 

do not.  

 

6.4.4.2 : Policy and practice 
 

This study has provided some interesting data on sources of information that GPs 

use and/or value having available to aid their decision making - in particular 

identifying that only a small percentage of GPs state that they would use NICE 

guidelines in their decisions.  
 

It has also highlighted that accessing potentially valuable sources of information (in 

particular seeking advice from hospital colleagues) is often difficult for GPs. Many 

GPs stated that they would be less likely to refer patients if they were able to 

discuss the case with a hospital colleague, suggesting that strategies to improve 

communication between primary and secondary care could have significant 

implications for improving the efficiency of GPs' referral.   
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7 :  How GPs' personal characteristics and attitudes 

to referral related to their behaviour in the vignette 

study - combining data from both parts of the GP 

decision making study (Study 2a and Study 2b) 

 

7.1 : Introduction 

 

From the descriptive results of the vignette study (Study 2a), reported in Section 

5.1.2.2, it is clear that the referral behaviour of the GPs who participated in the GP 

decision making study (Study 2) varied widely between individual GPs. The second 

part of the GP decision making study, the post-consultation survey (Study 2b), 

identified several factors that GPs believe influence their referral decisions, but did 

not enable me to quantify the extent of their impact on GPs' referral behaviour.  

 

These observations raised the question of whether the differing referral patterns 

seen in the vignette study (Study 2a) were matched by differences in GPs' 

responses in the post-consultation survey (Study 2b). I therefore set out to examine 

this.  

 

In addition, my systematic review (Study 1) identified a specific gap in the literature: 

the need for examination of the association between individual GPs' personal 

characteristics and their referral of patients for investigations (including diagnostic 

tests) and/or to secondary care. I therefore also sought to examine the extent to 

which the differing referral patterns seen in the vignette study were associated with 

the personal characteristics of the GP participants.  

 

In this chapter I outline the methods I used to examine the extent to which GPs' 

referral behaviour in the vignette study (Study 2a) related to both the responses they 

gave in the post-consultation survey (Study 2b) and their personal characteristics. I 

then go on to report and discuss my findings.  

 

 

 

 

 



Combining data from Study 2a and Study 2b 

    

241 

7.1.1 : Aim  

 

To examine the extent to which GPs' referral behaviour in the vignette study related 

to both their personal characteristics and to the factors that they reported in the 

post-consultation survey would influence their real life referral decisions.  

 

7.1.2 : Objectives 

 

To use simple and multiple logistic regression to construct a series of multivariate 

models to evaluate whether: 

   

 especially highly referring GPs in the vignette study differed from all other 

GPs in the study; 
 

 GPs who referred very few 'patients' in the vignette study differed from all 

other GPs in the study; 
 

 GPs whose referral of 'patients' in the vignette study was fully adherent to 

the NICE guidelines' recommendations differed from those who referral was 

not fully adherent. 
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7.2 : Methods 

 

7.2.1 : Determining the categories to examine 

 

In order to examine whether the differing referral patterns seen in the vignette study 

were matched by differences in either GPs' responses in the post-consultation 

survey, or their personal characteristics, I first had to determine how to classify the 

differing referral patterns seen. The following observations contributed to this 

decision. 

 

220 GPs recorded a management decision for each of the six different 'patient 

profiles'. Whilst the mean number of 'patients' referred by GPs was 4.4 (to one 

decimal place), and the median and mode are both 5, individual GPs' referral 

behaviour varied enormously, ranging between just one and all six of the 'patients' 

seen being referred. I therefore decided to evaluate both whether especially high 

referring GPs (those who referred all six 'patients' in the vignette study) differed from 

the rest of the GPs in the study, and also whether GPs who were particularly low 

referrers in the vignette study (in comparison to the mean) differed from the rest of 

the GPs in the study.  

 

GPs' decisions on whether to refer the two high risk 'patient profiles' (profiles 5 and 

6) also varied more widely than one might have expected considering that both 

profiles were designed to clearly meet the NICE guidelines' criteria for referral for 

chest X-ray. Furthermore whilst only a minority of GPs reported in the post-

consultation survey that they would use NICE guidelines in their referral decision 

making for real life patients presenting in a similar way to those in the vignette study, 

I could not conclude from the survey results alone whether GPs' reported use of 

guidelines was reflected in a difference in their referral behaviour. I therefore also 

decided to evaluate whether GPs who were adherent to the recommendations of the 

2005 NICE guidelines for lung cancer differed from those who were not.  
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I therefore considered three different categories of GP identified by the vignette 

study. In consultation with my supervisors, and with consideration of the data and 

the relative sizes of the groups for each category, I chose to define and divide each 

category as follows:  

 

a) whether high referring GPs, who I classified as GPs referring all six 

'patients' they saw for chest X-ray, differed from all the other GPs (those who 

referred five or less 'patients' seen); 
 

b) whether low referring GPs, who I classified as GPs referring 50% or less of 

the six 'patients' they saw (i.e. three or less) for chest X-ray, differed from all 

the other GPs; 
 

c) whether GPs who were adherent to NICE guidelines for the two 'patient 

profiles' categorised as high risk, who I classified as GPs referring both 

'patient profile 5' and 'patient profile 6' for chest X-ray, differed from GPs who 

were not adherent to the guidelines (and referred just one, or neither, of 

these 'patients'). 
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7.2.2 : Data processing of GPs' referral patterns 

 

For each of these three categories I assigned GPs a code based on their chest X-

ray referral decisions for the six 'patients' they saw in the vignette study. GPs either 

met the criterion for a category, or they did not (and thus for that category were 

coded into one of two groups). I did this for all three categories, thus assigning each 

GP three codes: one code for whether they were a 'high referrer', a second code for 

whether they were a 'low referrer', and a third code for whether they were 'adherent 

to NICE guidelines'.  

 

A small number of GPs could not be assigned into a group for one or more of the 

categories; where this occurred they were excluded from further analysis of that 

category and noted as missing data. Seven GPs were excluded from both the high 

referring and low referring categories: three of these GPs did not provide a 

management plan for all six 'patients' seen, whilst the other four had incorrect 

'patient' allocations during the vignette study (as discussed in Section 5.1.3.2.2) and 

therefore did not view each of the six 'patient profiles'. Five GPs were excluded from 

the adherent to NICE guidelines category (which reflected their management of the 

two high risk 'patient profiles'): one GP did not provide a management plan for their 

profile 6 'patient', the other four GPs had incorrect 'patient' allocations and did not 

complete 'consultations' with both a profile 6 and a profile 5 'patient'. 
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7.2.3 : Analysis 

 

Once GPs had been assigned to a group for each category (or excluded), I then 

proceeded to analyse the data: initially using simple logistic regression, and then by 

multiple regression. These analyses were conducted in Stata.159 I considered each 

of the three categories in turn.  

 

7.2.3.1 : Simple logistic regression 

 

For each category, I performed a series of simple logistic regression calculations to 

compare the group meeting the criterion (e.g. high referring GPs) with the group 

containing the rest of the GPs. These calculations compared the information-

seeking behaviour of GPs in the group, both in real life and in the vignette study (the 

variables I examined are listed in Table 19); GPs' personal characteristics (the 

variables I examined are listed in Table 20); and the extent to which they believed a 

series of different factors affected their real life referral behaviour (the variables I 

examined are listed in Table 21). All these logistic regression calculations were 

adjusted for GPs' age and gender.   

 

Table 19 : A list of the variables related to GPs' information-seeking behaviour 
examined when conducting analysis to compare groups of GPs with different 
patterns of referral behaviour 

 

Information-seeking behaviour  

(data source: GPs' responses to the post-consultation survey) 
 

  Asked colleague for advice in vignette study 
 

  Would ask colleague for advice in real life 

  Referred to NICE guidelines in vignette study 
 

  Would refer to NICE guidelines in real life 

  Referred to other (including local) guidelines in vignette study 
 

  Would refer to other (including local) guidelines in real life 

  Referred to books or the internet in vignette study 
 

  Would refer to books or the internet in real life 

  Did not use any of the above sources of information in vignette study 
 

  Would not use any of the above sources of information in real life 
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Table 20 : A list of the variables related to GPs' personal characteristics 
examined when conducting analysis to compare groups of GPs with different 
patterns of referral behaviour, and where this information was collected from 

 

GPs' personal characteristics examined 

 

Source of this information 

 

  Age      
         

  Gender 
 

  Ethnicity  
 

  Years since qualification  
 

  Type of GP (partner, locum etc) 
 

  Number of sessions worked per week  

 

  IT confidence 
 

  Month of registration for the study 
 

 

Registration questionnaire                       

  

 

  Level of clinical specialty experience for:  

    a) cardiology 

    b) emergency medicine 

    c) geriatrics 

    d) oncology 

    e) psychiatry 

    f) respiratory 
 

  Budgetary responsibility:  

    a) within their practice 

    b) for the CCG 
 

  Smoking status 
 

 

Post-consultation survey 

 

 

Table 21 : A list of the variables related to GPs' personal characteristics 
examined when conducting analysis to compare groups of GPs with different 
patterns of referral behaviour 

 

The extent to which [factor listed below] affects the GP's real life decision 
making  (data source: GPs' responses to the post-consultation survey) 
 

  The patient reports difficulty taking time off work for an appointment/diagnostic test 

  The patient is a caregiver 

  The patient's lifestyle puts them at higher risk of serious disease 

  The GP knows the patient well and is familiar with their past medical history 

  The patient frequently attends with non-serious complaints 



Combining data from Study 2a and Study 2b 

    

247 

 

The extent to which [factor listed below] affects the GP's real life decision 
making  (data source: GPs' responses to the post-consultation survey) 
 

  The patient has previously failed to turn up to primary or secondary care     
 appointments 

  The patient has not followed medical advice in the past (e.g. did not take medication   
 as prescribed) 

  The patient has not followed health promotion or disease prevention advice in the  
 past (e.g. has not stopped smoking) 

  The patient has a low level of spoken English 

  The consultation is taking place via an interpreter 

  The patient will require an interpreter for their appointment/diagnostic test 

  The patient does not have a source of transport to or from the  
 appointment/diagnostic test 

  The patient's mobility is poor 

  The patient is concerned it is expensive to travel to the appointment/diagnostic test 

  The patient is unable to recognise the seriousness of their symptom(s) 

  The patient does not express their symptom(s) clearly 

  The GP is concerned the patient may have difficulties weighing up the 
consequences of different management options 

  The patient does not ask about other management options available 

  The patient has independently researched their symptom(s) before their consultation 

  The patient does not know what services are available to them 

  The patient does not appear distressed about their symptom(s) 

  The patient appears anxious about the referral/diagnostic test 

  The patient appears concerned about the stigma associated with certain differential    
 diagnoses 

  The patient is unwilling to discuss certain differential diagnoses 

  The patient says that they do not expect the diagnostic test to be accurate 

  The patient is concerned about overusing the health service 

  It is not clear which test would be most appropriate to diagnose this patient's 
 symptom(s) 

  The diagnostic test is unlikely to give an accurate result for this patient 

  If the diagnostic test is positive there are limited effective treatment options available  
 for the patient 

  The GP's appointments are running late 

  The GP is aware of the cost of the diagnostic test(s) they are considering 

  The patient would have to wait a long time for a referral/diagnostic test 

  A hospital colleague is able to provide advice promptly by telephone or email 
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7.2.3.2 : Multiple regression 

 

The next step was to perform a multiple regression for each category, again 

adjusting for GPs' age and gender.  

 

In multiple regression with potentially large numbers of variables and a limited 

number of observations (in this case around 200), there is a need to keep the 

number of estimated parameters down to a manageable level. To help achieve this, 

for variables based on GPs' post-consultation survey responses about factors 

influencing their real life referral behaviour (e.g. whether a GP's appointments 

running late makes them less likely, no more or less likely, or more likely to refer a 

patient), I used the natural order of these outcomes to fit a single logistic regression 

trend across the three categories. Similarly, I fitted a single trend for the level of the 

GP’s IT confidence (which GPs rated using a five-point scale). 

 

When selecting which variables to include in the multiple regression for each 

category I used a generous p value criterion: <0.1 instead of the usual <0.05. This 

was because there were several potentially correlated variables in the post-

consultation survey, many pertaining to whether GPs felt certain factors influenced 

their real life referral behaviour, and therefore a likelihood of factors being 

confounded. Using the generous p value avoided overlooking any potentially 

important effects on GPs' referral behaviour in the vignette study which did not quite 

achieve significance due to confounding in this dataset. Thus inclusion of a variable 

in the multiple regression model was the starting point for an iterative process of 

reducing the number of variables until all those remaining had a p value of <0.05; 

where variables lost significance in multiple regression I carried out backward 

stepwise regression, eliminating the least significant variable first, and continued 

until all remaining variables had the desired p value of <0.05.  

 

The result of this process was a multivariate model for each category in which all 

remaining variables had a p value of <0.05, adjusted for GP age and gender. 

Estimates of odds ratios and 95% confidence intervals are reported in Section 7.3.  
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7.3 : Results 

 

I will report the results for each of the three categories I examined in turn: 
 

 whether especially high referring GPs differed from all the other GPs; 
 

 whether low referring GPs differed from all the other GPs; 
 

 whether GPs who were fully adherent to the NICE guidelines in their 

management of the two high risk 'patient profiles' differed from those who 

were not. 
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Table 22 : Variables influencing a GP's probability of being a high referrer in the vignette study  (adjusted for age and gender) 

Variable 

Absolute number of GPs  
those included in the final model 

Odds ratio (OR) 
reported to 2 
decimal places 

95% confidence 
intervals 
reported to 2 decimal places 

P value 
reported to 3 
decimal places High referrers All others 

Would ask a colleague for 
advice in real life 

 

No 
 

35 112 1.00 - 

0.018  

Yes 
 

7 63 0.31 0.12 - 0.82 

Would refer to other 
(including local) guidelines in 
real life 

 

No 
 

27 129 1.00 -  

0.008  

Yes 
 

15 46 3.15 1.35 - 7.35 

GP gender 

 

Male 
 

30 90 1.00 - 

0.009 
 

Female 
 

12 85 0.30 0.12 - 0.74 

 

GP's level of IT confidence 
(reported on a scale of 1-5) 

 

1 (lowest) 0 1 

0.48 * 0.28 - 0.83 0.008 

2 0 1 

3 11 25 

4 18 84 

5 (highest) 13 63 

 

The extent to which GPs' real 

life decision to refer is 

influenced by whether 'the 

patient has a low level of 

spoken English' 

Less likely to 

refer 
2 4 

0.45 * 0.23 - 0.87 0.019 
No more or less 

likely to refer 
33 121 

More likely to 

refer 
7 50 

 

 

           * Trend across categories
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7.3.1 : Whether especially high referring GPs differed from all the other 

GPs 
 

Data from 220 GPs were analysed. 42 GPs were classified as high referrers, and 

this group was compared to the other 178 GPs. Table 22 shows the variables which 

differed significantly (p<0.05) between high referring GPs and the other GPs in the 

GP decision making study.  

 

High referring GPs were less likely to state that they would consult a colleague in 

real life situations similar to those in the vignette study (odds ratio, OR=0.31, 

p=0.018), but more likely to state that they would use non-NICE or local guidelines 

(OR=3.15, p=0.008). High referring GPs were also less likely to be female 

(OR=0.30, p=0.009) and, overall as a group, rated their IT confidence lower than the 

other GPs in the study (trend OR=0.48, p=0.008). 

 

There was also a difference in the propensity to refer among those GPs who said 

that a patient having a low level of spoken English would affect their likelihood of 

referral. As discussed in Section 6.3.2.2.1, over two-thirds of GPs in the study 

(70.5%) stated that their decision to refer patients in real life would not be affected 

by the patient having a low level of spoken English. However, in those cases where 

GPs stated that it would affect their decision making, this was very significantly in 

the direction of GPs being more likely to refer. However, as can be seen in Table 22, 

high referring GPs were significantly less likely than the other GPs to state that a 

patient's low level of spoken English would increase their likelihood of making a 

referral in real life (trend OR=0.45, p=0.019).  
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Table 23 : Variables influencing a GP's probability of being a low referrer in the vignette study  (adjusted for age and gender) 

Variable 

Absolute number of GPs  
those included in the final model 

Odds ratio (OR) 
reported to 2 
decimal places 

95% confidence 
intervals 
reported to 2 decimal places 

P value 
reported to 3 
decimal places Low referrers All others 

Years since qualification as a 
doctor 

 

<2 
 

7 20 10.66 1.75 - 64.89 0.010 
 

2-5 
 

14 28 13.98 2.86 - 68.30 0.001 
 

5-10 
 

10 27 5.32 1.20 - 23.51 0.028 
 

10-20 
 

7 48 1.00 -  - 
 

>20 
 

10 42 2.00 0.47 - 8.57 0.351 

GP gender 

 

Male 
 

19 102 1.00 - 
<0.001  

Female 
 

29 64 4.64 2.07 - 10.40 

 

The extent to which GPs' real 

life decision to refer is 

influenced by whether 'the 

patient has previously failed to 

turn up to primary or secondary 

care appointments' 

Less likely to 

refer 
17 42 

0.38 * 0.19 - 0.76 0.006 
No more or less 

likely to refer 
31 114 

More likely to 

refer 
0 9 

 

The extent to which GPs' real 

life decision to refer is 

influenced by whether 'the 

diagnostic test is unlikely to give 

an accurate result for this 

patient' 

Less likely to 

refer 
32 85 

0.54 * 0.37 - 0.78 0.001 
No more or less 

likely to refer 
8 23 

More likely to 

refer 
7 58 

    

           * Trend across categories
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7.3.2 : Whether low referring GPs differed from all the other GPs 

 

Data from 220 GPs were analysed. 49 GPs were classified as low referrers, and this 

group was compared to the other 171 GPs. Table 23 shows the variables which 

differed significantly between low referring GPs and the other GPs in the GP 

decision making study.  

 

The length of time for which a GP had been qualified significantly affected their 

likelihood of being a low referrer in the vignette study (overall p=0.023). GPs were 

asked to state their time since qualification as less than 2 years, 2-5 years, 5-10 

years, 10-20 years or more than 20 years. The likelihood of being a low referring GP 

was significantly higher for all three groups who had been qualified for less than 10 

years compared to the baseline group of 10-20 years (qualified  less than 2 years: 

OR=10.66, p=0.010; qualified 2-5 years: OR=13.98, p=0.001; qualified 5-10 years: 

OR=5.32, p=0.028). There was no significant difference in likelihood for the GPs 

who had been qualified for more than 20 years (p=0.351). Although variable, the 

general tendency is for those more recently qualified to be more likely to be low 

referrers. 

 

Low referring GPs were also more likely to be female (OR=4.64, p<0.001). 

 

A third area of difference between the low referring GPs and the population of GPs 

in the study as a whole was that about two-thirds of GPs in the study (68.4%) stated 

in the post-consultation survey that their real life decisions to refer patients would 

not be affected by whether that patient had previously failed to attend appointments. 

As discussed in Section 6.3.2.2.2, where it did affect GPs' real life referral behaviour 

it tended to decrease the likelihood of referral. By contrast GPs who were low 

referrers in the vignette study were significantly more likely to have also stated that 

failure to attend previous primary or secondary care appointments would make them 

less likely to refer a patient (trend OR=0.38, p=0.006).  

 

A fourth area of difference between the low referring GPs and the rest of the GPs 

was the effect on referral of a diagnostic test being unlikely to give an accurate 

result for a patient (a question asked in the post-consultation survey). As I discussed 

in Section 6.3.2.2.2, very few GPs (14.5%) gave a neutral response to this question, 

and there was a significant trend that it would make GPs less likely to refer.  Those 

who stated that they were more likely to refer despite the diagnostic test result being 

inaccurate were less likely to be low referrers (trend OR=0.58, p=0.001).  
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Table 24 : Variables influencing a GP's probability of fully adhering to NICE guidelines in the vignette study  (adjusted for age and 

gender) 
 

Variable 

Absolute number of GPs  
those included in the final model 

Odds ratio (OR) 
reported to 2 
decimal places 

95% confidence 
intervals 
reported to 2 decimal places 

P value 
reported to 3 
decimal places Fully adherent All others 

GP's smoking status 

 

Never smoked 
 

108 85 1.00 - 
0.039  

Ex-smoker 
 

17 4 3.52 1.06 - 11.64 
 

Current smoker 
 

0 0 Not included as no GPs stated they were current smokers 

Respiratory experience 
 

 

None 
 

41 22 1.00 -  
 

 F1/SHO level 
(junior) 
 

63 49 0.49 0.24 - 1.01 0.052 

 

Specialist 
 

11 16 0.33 0.12 - 0.90 0.030 

 

The extent to which GPs' real 

life decision to refer is 

influenced by whether '[the 

GP's] appointments are running 

late' 

Less likely to 

refer 
11 9 

1.74 * 1.02 - 2.99 0.044 
No more or less 

likely to refer 
84 67 

More likely to 

refer 
31 13 

 

The extent to which GPs' real 

life decision to refer is 

influenced by whether 'the 

diagnostic test is unlikely to give 

an accurate result for this 

patient' 

Less likely to 

refer 
60 57 

1.58 * 1.18 - 2.11 0.002 
No more or less 

likely to refer 
18 14 

More likely to 

refer 
48 17 

 

           * Trend across categories 
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7.3.3 : Whether GPs who were fully adherent to the NICE guidelines 

differed from those who were not 
 

Data from 222 GPs were analysed. 131 GPs were classified as fully adherent, whilst 

91 GPs were not. Table 24 shows the variables which differed significantly between 

fully adherent and non fully adherent GPs in the study.  

 

GPs who were adherent to NICE guidelines and referred both high risk profiles were 

more likely to be ex-smokers (no GPs reported that they were current smokers) than 

those who did not refer both high risk profiles (OR=3.52, p=0.039).  

 

GPs who referred both high risk profiles were also less likely to have respiratory 

medicine experience (when GPs with no respiratory medicine experience were the 

comparison group). This likelihood was significant for GPs with specialist level 

respiratory experience (OR=0.33, p=0.030), and only just beyond the p<0.05 cut-off 

for significance for those whose highest level of experience was at a junior level 

(OR=0.49, p=0.052). 

 

Another area of difference between those GPs who were fully adherent to NICE 

guidelines and those who were not was the impact of appointments running late on 

the likelihood of referral. As discussed in Section 6.3.2.2.1, whilst 70.1% of GPs in 

the study stated that their decision to refer patients in real life would not be affected 

by their appointments running late; in the cases where GPs stated this did affect 

their referral behaviour the trend was for it to increase the likelihood of referral. GPs 

who were fully adherent to NICE guidelines in the vignette study and referred both 

high risk profiles were significantly more likely than the other GPs to have stated that 

they would be more likely to refer a patient if their appointments were running late 

(trend OR=0.38, p=0.006).  

 

GPs who were fully adherent and referred both high risk profiles were also more 

likely than the other GPs to state that they refer patients even when the diagnostic 

test is unlikely to give an accurate result (trend OR=1.74, p=0.044).  
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7.4 : Discussion  

 

7.4.1 : Main findings 

 

Combining data from the results of the two parts of the GP decision making study, 

the vignette study and the post-consultation survey, demonstrated that differences in 

GPs' referral behaviour in this study were associated with their personal 

characteristics and attitudes to referral. 

 

GPs who were high referrers in the vignette study were more likely than other GPs 

to be male, and to rate their IT confidence more poorly. They were less likely to 

consult a colleague when making their referral decision, but more likely to consult 

other (i.e. non-NICE, and including local) guidelines. They were also less likely to 

report that their referral behaviour was influenced by a patient having a poor level of 

spoken English.  

 

GPs who were low referrers in the vignette study were more likely than other GPs to 

be female, as well as to have qualified more recently. They were more likely to 

report that their referral behaviour was influenced by whether patients had 

previously failed to attend appointments, and less likely to report that they would 

refer a patient even if a diagnostic test was unlikely to give an accurate result.  

 

GPs whose referral was fully adherent to NICE guidelines were more likely than 

other GPs to be ex-smokers, and less likely to have experience working in 

respiratory medicine. They were also more likely to report that their referral 

behaviour was influenced by their appointments running late, and more likely to 

report that they would refer a patient even if a diagnostic test was unlikely to give an 

accurate result. 

 

It is unclear whether these are true effects that would be seen in real life - more 

research is needed. However it certainly seems likely that GP-related factors are 

associated with variation in referral behaviour. 
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7.4.2 : Possible explanations for these findings  

 

7.4.2.1 : GPs' personal characteristics 

 

7.4.2.1.1 : GP gender 
 

In the GP decision making study GPs' gender had a significant effect on their 

referral behaviour, with male GPs more likely to have referred more of the 'patients' 

they saw for chest X-ray. It is possible that this reflects a true effect - for example 

female GPs were significantly more likely than male GPs to report that they would 

seek advice from colleagues in real life, a behaviour which was itself also associated 

with a lower likelihood of being a high referrer. However as discussed in Section 

5.1.1.3.2, more men completed the GP decision making study than women 

(although this difference was not statistically significant); in addition five of the seven 

GPs excluded were female. Since the group size of both the high referrers and the 

low referrers is relatively small it does have to be considered that this apparent 

effect of gender might be exaggerated. 

 

7.4.2.1.2 : GPs' IT confidence 
 

High referring GPs were more likely to report a lower IT confidence. This was 

despite adjusting for age and gender (there was a strong correlation between 

gender and IT confidence, with women GPs' average reported IT confidence 

significantly lower than the average for men). It seems unlikely that IT confidence 

would have a strong effect on clinical judgment and decision making, but it is 

possible that this reflects differences in the way that GPs with different levels of IT 

confidence used the virtual patient application in this study.  
 

The observed variation in GPs' referral behaviour by their IT confidence provides 

additional evidence (alongside GPs' completion of the vignette study, and their 

comments on using the virtual patient application) when evaluating the use of the 

application as a tool to examine GP decision making.  

 

7.4.2.1.3 : Years since qualification  
 

Low referrers were more likely to be GPs who had qualified within the last 10 years 

(and in particular those who had been qualified for less than 5 years). In recent 

years there has been growing recognition of the increasing demand facing the NHS 

and the need to control use of resources.180;181 It is likely that more recently trained 
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GPs have been made more aware of this issue, and this may be reflected in their 

hesitancy to refer 'patients' in the vignette study.  

 

7.4.2.1.4 : GPs' own smoking behaviour 
 

There is evidence in the literature that GPs' own smoking behaviour may influence 

their attitudes towards, and decisions regarding, smoking cessation.182 Only 22 GPs 

(9.8% of the 224 who supplied an answer) reported their smoking status as an ex-

smoker, and no GPs reported being current smokers. However despite this small 

number there does appear to be a strong link between GPs' smoking status and 

their referral of the two high risk 'patient profiles', with ex-smokers being significantly 

more likely to refer both high risk 'patients' they saw compared to those GPs who 

had never smoked. This could reflect the fact that both the high risk profiles are 

smokers and that GPs who are ex-smokers take particular account of smokers' 

heightened risk of lung cancer, or alternatively it could be that GPs who are ex-

smokers are more alert than non-smoking GPs to lung cancer and other lung 

disease as possible diagnoses.  

 

7.4.2.1.5 : GPs' clinical experience 
 

GPs who have had experience of respiratory medicine as a specialist were less 

likely to be adherent to NICE guidelines and refer the two high risk 'patient profiles'. 

This is surprising, as one might expect these GPs to be most familiar with the NICE 

guidelines, and the relative risk of lung cancer for certain symptoms and 'patient' 

presentations (the symptoms presented in the two high risk profiles were firstly chest 

pain combined with weight loss, and secondly increased breathlessness in a patient 

with COPD). It is possible that those with respiratory experience look for particular 

clinical signs or symptoms to determine how sick a patient is, and that things such 

as the normal chest examination in our 'virtual patients' affected their decision 

making. However it is a surprise that two 'patient profiles' both with PPVs of >3% (in 

one case 14%) were not both referred for chest X-ray by 41.0% of GPs and by an 

even higher percentage of those with respiratory medicine experience.  
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7.4.2.2 : GPs' information seeking behaviour 

 

Whilst GPs' decision making for the 'virtual patients' in the vignette study cannot be 

assumed to exactly replicate their decision making patterns and referral behaviour in 

real life, it seems plausible to consider that GPs who were high referrers in the 

vignette study may also be high referrers in their day-to-day practice. The 

observation that GPs who were high referrers in the vignette study were less likely 

to report that they ask advice from colleagues in real life is therefore interesting. It 

suggests one of two possibilities. The first possibility is that some GPs may prefer to 

simply refer patients they are concerned or uncertain about, whilst others who have 

a higher threshold for referral may be more likely to discuss cases with their 

colleagues. The second possibility is that when GPs ask advice from colleagues 

about a patient they become less likely to refer; so by contrast those GPs who 

discuss less with colleagues will be relatively high referrers. It is also interesting that 

GPs who were high referrers in the vignette study were more likely to state that they 

use non-NICE/local guidelines in their real life decision making; this might indicate 

that many local guidelines have a relatively low threshold for referral.  
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7.4.2.3 : Factors that GPs believe influence their real life referral behaviour 

 

As discussed in Section 6.2.2, in the post-consultation survey GPs were asked 

about the extent to which their decision to refer a patient for investigation or to 

secondary care in real life is influenced by a number of different factors. When I 

conducted simple logistic regression the significance of several of these factors 

appeared to differ within each of the three categories (of GPs' referral patterns in the 

vignette study) that I examined, but the majority were no longer significant when 

multiple regression was used. However, there were exceptions.    

 

7.4.2.3.1 : The patient having a poor level of spoken English  
 

In the post-consultation survey all GPs were asked whether they would be more or 

less likely to refer a real life patient who had a poor level of spoken English, a factor 

which previous studies have proposed could contribute to non-clinical variation in 

referral.165;173;174 Whilst the majority of GPs stated it would have no impact on their 

referral behaviour, a significant proportion stated that they would be more likely to 

refer these patients. However GPs were less likely to state that they would be 

influenced in this way if they were also a high referrer in the vignette study.  
 

Depending on the extent to which GPs' referral behaviour in the vignette study 

mirrors their real life referral behaviour, this may reflect the fact that these GPs have 

a lower threshold for referral overall, and so are less affected by situational factors. 

By contrast GPs who are less quick to refer patients overall, may be swayed more 

by specific factors. For example if a patient's level of spoken English is low the GP 

may be uncertain whether they have accurately elicited a complete and reliable 

history from the patient, and therefore less able to evaluate the level of risk and 

importance of referral, which in turn may lead some GPs to refer a patient 'just in 

case'.  

 

7.4.2.3.2 : The patient having previously failed to attend appointments  
 

Anecdotally, some GPs have suggested that patients' prior lack of attendance at 

primary or secondary care appointments might affect their decision making. In the 

post-consultation survey the majority of GPs stated that a patient's previous lack of 

attendance at primary or secondary care appointments would not affect their referral 

behaviour. However, as a group, those GPs who were classified as low referrers in 

the vignette study were significantly less likely to refer patients who had previously 
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failed to attend appointments. This seems logical, as this group of GPs clearly has a 

much higher threshold for referral than the rest of the GPs in the study, and they 

may therefore be particularly keen to ensure any referral they make is likely to be 

taken seriously and the appointment kept.  

 

7.4.2.3.3 : Poor accuracy of a diagnostic test 
 

Low referring GPs also stated that they were less likely to refer patients if the result 

of the diagnostic test was unlikely to be accurate for that patient, which again fits the 

profile of a group of GPs with a high threshold for referral who may thoroughly weigh 

up the pros and cons of the investigation and referral decisions they make. However 

GPs who referred both high risk 'patient profiles' (i.e. adherent to NICE guidelines) 

were significantly more likely than those who did not refer both to have stated that 

they would refer patients even when 'the diagnostic test is unlikely to give an 

accurate result for this patient'. While it makes sense that GPs with this approach 

would refer more patients, it is not clear why there is such a significant difference 

between fully adherent GPs and other GPs (p=0.004). It is possible that GPs who 

have less concern about accuracy of diagnostic tests refer for more tests.  

 

7.4.2.3.4 : Late-running appointments 
 

It has been proposed in the literature that GPs who are overburdened might behave 

differently.175 GPs who were fully adherent to NICE guidelines and referred both of 

the high risk profiles were also more likely to refer a patient if their appointments 

were running late. It is possible that this indicated a group of GPs who are keen not 

to miss potentially serious conditions, and therefore if faced with time pressures that 

may have an impact on the depth, quality or extent of their consultation with a 

patient, would prefer to refer them for investigation as a failsafe measure.    
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7.4.3 : Strengths and limitations of these analyses 

 

7.4.3.1 : What this analysis adds to our understanding of this field 

 

My systematic review showed that whilst there were several hypotheses in the 

existing literature about what might explain variations in GPs' referral behaviour, 

there was a lack of empirical evidence to support these. My analyses in this chapter 

have sought to address the gap by combining data collected from both parts of the 

GP decision making study. They demonstrate that there were some distinct 

differences between GPs who had particularly high or low rates of referral for 

'patients' with symptoms of lung cancer in the vignette study, and other GPs. There 

were also differences between GPs who were fully adherent to NICE guidelines and 

referred both the high risk 'patients', compared to those who did not.   

 

Whilst we cannot be certain to what extent GPs' referral behaviour and responses in 

the GP decision making study are representative of the behaviour of GPs more 

generally, this analysis does enable us to reasonably hypothesise that there might 

also be distinct differences between groups of GPs who refer differently in real life. It 

has also highlighted some of the characteristics and factors that are likely to 

influence differences in patterns of referral between GPs, thus providing a starting 

point for future research.  

 

7.4.3.2 : Limitations 

 

7.4.3.2.1 : This is not a study of real life, in situ, behaviour  
 

The GP decision making study was not an observational study of real life - GPs' 

referral behaviour in the vignette study may reflect their behaviour in real life, but we 

cannot know to what extent this is the case. Since GPs who were high referrers in 

the vignette study were more likely to have lower IT confidence, it is also possible 

that GPs' facility to use the virtual patient application may have affected their referral 

decisions. Likewise in the post-consultation survey GPs were asked to comment on 

the extent to which they felt factors affected their likelihood of referral, but this may 

not reflect their actual behaviour (either consciously or subconsciously). As with any 

study that is not examining real life, we must therefore exercise caution when 

reflecting on the extent to which the results of this study can be generalisable to real 

life.  
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7.4.3.2.2 : Small sample size and the potential for statistical error  
 

There are also limitations in the relatively small sample size; in particular for both the 

high referrer and the low referrer calculations one group was fairly small in each 

category (less than 50 GPs). In addition some of the variables I examined had very 

little variation in data (for example only two GPs were in the oldest age category, 

and very few GPs consulted information sources during the vignette study) as 

demonstrated by some of the very wide confidence intervals when performing 

logistic regression. Therefore, although the analysis has allowed me to identify and 

report on some differences that are statistically significant, real differences between 

groups in each category may have been missed, and minimal differences may have 

been exaggerated. There is also a potential for type 2 errors in my analysis since I 

conducted multiple statistical tests with a large number of explanatory variables, and 

three outcome measures.  

 

7.4.3.2.3 : Strong correlation of variables  
 

It is also important to note that, particularly for the factors where GPs were asked to 

rate the extent to which they influenced their likelihood of referral, several of the 

variables that I considered in this analysis are strongly correlated with each other. 

This limited my ability to distinguish their individual effects.  
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7.4.4 : Implications for future research, policy and practice 

 

7.4.4.1 : Future research 

 

Additional research is now needed to see if our findings from the GP decision 

making study are replicated in real life settings, and whether there are indeed 

distinct differences between groups of GPs who refer patients differently. If this is 

replicated in real life, it offers the potential to increase our understanding of why 

there is non-clinical variation in GPs' referral of patients - in particular the role of GP 

characteristics. 

 

7.4.4.2 : Policy and practice 

 

This analysis suggests that there are distinct differences between GPs who have 

different referral patterns: both in the frequency of referral (high and low referring 

GPs) and in the sensitivity of referral (GPs' adherence to NICE guidelines). If this is 

also reflected in real life practice then there is the potential to develop training or 

interventions targeted at particular groups of GPs: for example high referrers with 

low adherence who might be able to refer more specifically, or low referrers with low 

adherence who might be missing referring patients at high risk of disease. There is 

also the potential to learn from those GPs whose referral is the most efficient: low 

referrers whose referral is highly adherent.  
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8 : Thesis conclusions 

 

8.1 : An overview of my thesis 

 

The aim of my PhD (outlined in Chapter 2) was to examine the patient and GP 

characteristics associated with GPs' decisions to refer patients for investigations or 

to secondary care, with a particular focus on those patients presenting with 

symptoms indicative of lung cancer. I set out to address this aim through two 

studies.  

 

Study 1 was a systematic literature review (Chapter 3) in which I sought to identify 

non-clinical characteristics associated with variation in GPs' referral of patients for 

investigation or to secondary care, as well as to identify areas of uncertainty and 

inconsistency requiring further research and different methodological approaches.  

 

Study 2 was the GP decision making study, whose methods (Chapter 4) sought to 

address some of the methodological limitations highlighted in my systematic review. 

There were two parts to Study 2. For the first part, the vignette study, I worked in a 

team to develop a novel study tool which used an interactive, multimedia form to 

present GPs with vignettes of patients with symptoms that could indicate lung 

cancer, and enabled us to examine GPs' management decisions (Chapter 5). In the 

second part of Study 2 I developed an online post-consultation survey for GPs to 

complete, in order to identify factors that they believed influenced their real life 

referral decisions (Chapter 6). I then examined the extent to which GPs' referral 

decisions in the vignette study related both to their personal characteristics, and to 

factors that they reported in the post-consultation survey as influencing their referral 

behaviour (Chapter 7) in order to start to understand why differences in GPs' referral 

behaviour might exist.  
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8.2 : Key findings 

 

8.2.1 : Systematic literature review (Study 1)  

 

The systematic review found that there is strong evidence that both patient age (with 

the oldest patients less likely to be referred) and patient gender (direction of referral 

varying between conditions) are associated with variation in GPs' referral of patients 

for investigations or to secondary care.  

 

It also enabled me to identify some key gaps in the literature, since due to a 

combination of methodological issues affecting a number of studies and the limited 

number of studies which examine the association of several characteristics, I was 

not able to conclude whether there is variation in GPs' referral behaviour for patient 

characteristics other than age and gender, or for either individual GP or practice 

characteristics. This systematic review, and my appraisal of a number of different 

study methods, identified that there are not currently enough studies of sufficient 

rigour and relevance to answer my question fully.  

 

Furthermore the studies identified in my systematic review tend to simply draw 

conclusions about the extent to which there is non-clinical variation in GPs' referral 

behaviour, rather than also exploring what factors underlie these associations. 
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8.2.2 : GP decision making study - vignette study (Study 2a)  

 

The analysis showed that, overall, GPs referred 74% of the 'patients' in the vignette 

study for chest X-ray. The referral percentages for each of the six different 'patient 

profiles' in isolation varied significantly. However the likelihood of referral did not 

increase as the clinical risk of lung cancer increased. This in large part reflected 

some GPs' failure to ask about, and therefore elicit the presence of, non-chest and 

non-specific symptoms such as weight loss. 

 

In the vignette study there was also non-clinical variation in referral for chest X-ray. 

GPs were less likely to refer older 'patients' than younger ones, which is in line with 

the findings in my systematic review.  

 

The factorial design of the vignette study meant that, in contrast to many studies I 

identified in my systematic review, we were able to examine the effect of patient 

ethnicity on GPs' referral decisions; in this study GPs were marginally less likely to 

refer 'patients' of black ethnicity compared to white.   

 

Contrary to some of the literature we did not find a gender difference, even when 

'patients' presented with chest symptoms (previous research has suggested that 

women with chest pain may be less likely to be referred for diagnostic tests).75 

However we did take specific care when designing the vignettes to ensure that they 

were symptomatically distinct enough from a typical cardiac presentation, so this 

difference might reflect that the majority of GPs were not considering a cardiac 

cause of pain. 

 

In the vignette study we used a novel study tool, the virtual patient application, to 

examine GPs' decision making in a factorial design study. There were challenges 

with using the virtual patient application, in particular the lengthy computer set up 

process for GPs and, perhaps most importantly, the fact that we are not examining 

real life behaviours when using it. That said, when developing the application  as a 

study tool we took great care to develop an application that simulated a real life GP 

consultation as closely as possible, as well as addressing the key methodological 

limitations of many previous vignette studies. This included: 
 

 presenting information to GPs in a multimedia format that included using 

videos to deliver much of the vignette content, providing  non-verbal cues; 
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 developing an interactive response system that reflected the length, content 

and interactive nature of a real life GP consultation without requiring 

researcher input to deliver each vignette; 
 

 recruiting sufficient number of GPs and taking steps, both in the design and 

the delivery of the study, to avoid priming them.  

 

Overall the tool appears to have been successful: in 99.98% of 'consultations' 

completed GPs were able to make a management decision, and the majority of the 

GPs did not report issues using the virtual patient application after receiving our 

standard guidance.  

 

  



Chapter 8 
 

270 

8.2.3 : GP decision making study - post-consultation survey (Study 2b)  

 

The post-consultation survey identified a number of factors which GPs reported 

significantly impact on their real life referral decisions.  

 

Many factors significantly impacted GPs' reported real life referral behaviour; I have 

identified the following as being particularly important. GPs were most influenced by 

a patient's lifestyle putting them at increased risk of disease, with a very significant 

majority more likely to refer patients in these cases. GPs also reported that they 

were less likely to refer patients who frequently attended with non-serious 

complaints, or if they could receive prompt advice from a hospital colleague.  A 

significant proportion of GPs reported that they would be more likely to refer a 

patient if there were challenges in communication and/or understanding. This does 

not initially appear to correspond with the vignette study's findings that both older 

and non-white patients (both groups in which communication challenges could 

occur) were less likely to be referred for chest X-ray; however none of the 'patients' 

in the vignette study had communication difficulties. 

 

Nearly half of GPs reported that in real life situations (similar to those in the 

vignettes) they would not refer to external sources of information. Where GPs did 

report that they would seek additional information, more stated that they would 

consult a colleague than refer to guidelines. 

 

It is possible that some of the factors identified in the post-consultation survey as 

influences on GPs' referral behaviour may contribute to the non-clinical variations 

seen in GPs' decisions to refer patients for investigations or to secondary care. 

However we are not able to examine this possibility when considering the results of 

the post-consultation survey in isolation. 
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8.2.4 : GP decision making study - combining data   

 

This analysis suggests that several GP-related factors (personal characteristics, 

behaviours and beliefs, and factors that influence them) are likely to be associated 

with variation in referral behaviour. 

 

GPs' gender had an effect on their referral frequency in the vignette study, with men 

more likely to be high referrers and women more likely to be low referrers.  

 

High referring GPs were less likely to report that they would ask a colleague for 

advice. They were also less likely to be influenced by patients having a low level of 

spoken English. Low referring GPs were more likely to have qualified recently. They 

were also significantly less likely to refer patients who had previously failed to attend 

appointments, or if a diagnostic test was inaccurate.  

 

GPs whose referral of the high risk 'patients' was adherent to NICE guidelines were 

more likely to report that their referral behaviour would be affected by their 

appointments running late. GPs' personal experiences also seem to have an effect 

on their adherence: GPs were more likely to refer the two profiles with the highest 

risk of cancer if they (the GP) had a personal history of smoking, but less likely to 

refer both if they had worked as a specialist in respiratory medicine.  
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8.3 : My learning from this PhD  

 

In this section I will reflect on my personal learning from this PhD, both some key 

changes I would make if I were repeating these two research studies, and notable 

things I have learnt from this experience. 

 

8.3.1 : What I would do differently 

 

8.3.1.1 : Determining the scope of my research question (Study 1) 

 

My systematic review (Study 1) enabled me to extensively examine the literature on 

the associations between non-clinical characteristics and GPs' referral behaviour 

across studies from a five year period. As a result of this review I have a broad 

understanding of the research studies that address this subject.  

 

However conducting a systematic review with such a wide scope did have 

limitations; most noticeably in the scale of the numbers of papers identified for 

screening. The initial question I set out to answer in my systematic review is now too 

big to be answered, given the quantity of literature that has been published since 

and the tools that I have available to conduct the review.  

 

If I were to start this systematic review again I could perhaps deal with the breadth 

of the literature by more thoroughly exploring the effectiveness of using the 'data 

mining' software I discussed in Section 3.4.3.2.4. Alternatively, I would most likely 

seek to narrow the scope of my research and develop a more tailored research 

question focusing on a specific gap in the literature (e.g. the association between 

patient ethnicity and GP referral) and answer it fully.   

 

8.3.1.2 : Development of the language recognition software (Study 2a) 

 

The virtual patient application was an effective tool for capturing GPs' decisions, and 

was able to create a reasonable simulation of a GP consultation, providing that GPs 

understood how to use the software. The use of language recognition software 

enabled us to simulate the interactive nature of a real life conversation; however it 

also presented us with a number of challenges that prevented the application being 

as user-friendly and faithful to real life as we would have liked. 
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We were limited in our development of the virtual patient application by cost, and 

were not able to develop all the functionality we had originally planned. As a result, 

the language recognition software had some limitations that were not intuitive for 

GPs using the software: for example GPs had to repeat the name of the symptom 

they were asking about in all questions, and thus could not type questions in the 

same format as they would speak during a real life consultation. As discussed in 

Section 4.2.5 we took steps to minimise the impact of these limitations. To some 

extent these steps were effective, as GPs were unable to provide a management 

plan in only three out of 1362 total 'consultations'; however a small number of GPs 

did report that the software was unrealistic and frustrating to use. 

 

If I were to conduct the vignette study again with the same budget then I would 

probably look to develop a very similar application, since the virtual patient 

application, as it was developed, enabled us to examine GPs' decision making 

effectively. However if the financial implications were less significant it would be 

worth investigating how to mimic the real life interactive conversation of a GP 

consultation more closely. Since the results of the vignette study indicate that the 

questions GPs ask during a consultation have a potential impact on their referral 

behaviour, studying the process and content of the consultation itself may provide 

useful information about influences on, and variations in, GPs' referral behaviour.  

 

8.3.1.3 : Design and delivery of the post-consultation survey (Study 2b) 

 

Developing the post-consultation survey enabled me to start to identify factors that 

could explain the variation in GPs' referral seen in both my systematic review and 

the vignette study. The survey asked GPs to reflect on the extent to which several 

factors influenced their referral behaviour: both in the vignette study and if they were 

to experience similar situations in real life. In order to capture GPs' consultation 

thought and decision making processes as reliably as possible, I designed the GP 

decision making study so that GPs completed the survey straight after their final 

virtual 'consultation'. The purpose of this was to increase the likelihood that GPs' 

behaviour and any influences during the 'consultation' would still be fresh in their 

mind, and to reduce the potential for recall bias. However whilst we tried to give GPs 

as authentic a 'consultation' experience as possible in the GP decision making study 

(by using the virtual patient application) it was not real life, and therefore we still 



Chapter 8 
 

274 

cannot be sure to what extent GPs' responses actually reflect their real life 

behaviour.  

 

If I were to repeat the post-consultation survey, it would be useful to deliver the 

survey to GPs immediately after real life consultations, as well as after the GP 

decision making study. This would allow us to compare these results with those from 

the GP decision making study in order to determine if GPs reported similar 

influences on their behaviour.  

 

The post-consultation survey had some additional constraints. We designed the 

survey to be completed in about 5 minutes, as part of the plan to limit the time 

needed to complete the GP decision making study to one hour; this limited the 

content that could be included. In addition, I asked GPs to reflect on the extent to 

which a large number of different factors influenced their decisions to refer patients. 

Whilst this approach enabled me to create a broad picture of the types of factors 

influencing GPs' referral behaviour, it prevented me from investigating these in 

depth. It also meant that I conducted multiple statistical tests with a large number of 

explanatory variables, creating a possibility of Type 2 statistical error in my analysis..  

 

If I were to conduct a follow up study using the same methods as the GP decision 

making study and using findings it has already provided, I would refine the post-

consultation survey into a more focused survey that could still be completed by GPs 

in about 5 minutes, asking GPs in more depth about the extent to which specific 

factors influenced their referral decisions, and capturing how different GPs rank the 

relative importance of these factors as influences on their decision making. I would 

focus on asking GPs about factors shown in the post-consultation survey to 

significantly influence GPs' referral decisions; these could include a patient's lifestyle 

putting them at risk of disease or their previous poor or unnecessary engagement 

with health services, communication challenges (include a patient having low level 

of spoken English), GPs' appointments running late, and GPs' access to, and use of, 

sources of information such as guidelines or hospital colleagues. This would allow a 

deeper investigation into the impact of each factor, and reduce the risk of Type 2 

errors.  
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8.3.2 : What I will take forward for my future research 

 

8.3.2.1 : The importance of setting the scope of my research question 

 

During the process of this PhD I have come to recognise the importance of defining 

the scope of one's research question clearly, early and thoughtfully. In both my 

systematic review and the GP decision making study I have had numerous 

questions that I have been keen to address, but which have been beyond the scope 

of my PhD. For example the virtual patient application captured a whole wealth of 

data relating to GPs' questions and behaviour during the virtual 'consultation'; it was 

a particular challenge not to explore these in depth - however it would not have 

enhanced my understanding of the non-clinical variation in GPs' decision making. 

  

8.3.2.2 : The recognition that all methodological approaches have both 

strengths and failings 

 

Undertaking the research studies in this PhD has also heightened my sense of the 

strengths and limitations of different research designs. I have developed an 

understanding that there is not one perfect method: all studies will have flaws, and it 

is impossible to answer all research questions in a field with one study.  

 

For example I have gained an understanding of the benefits of the certainty of 

observational studies using routine, retrospective data which come from real life. 

However it is also the case that retrospective, observational studies are unable to 

effectively examine some aspects of GP decision making. By contrast, experimental 

studies (including those using vignettes) allow innovative methods, but they are not 

examining real life behaviour. Finally, systematic reviews provide a comprehensive 

and trustworthy summary of the literature; however they are time intensive and, 

even when substantial in size, still may not identify enough relevant studies to 

enable firm conclusions to be drawn. 
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8.4 : Implications for future research, policy and practice 

 

8.4.1 : Future research  

 

In addition to adding to and enhancing our existing knowledge of the non-clinical 

variation in GPs' referral of patients for investigations or to secondary care, the 

findings of my PhD provide a number of clear suggestions for future research to 

further increase our understanding, which in turn has implications for improving early 

diagnosis of diseases such as lung cancer. 

 

These suggestions encompass not simply potential topics for that research, but also 

methodological considerations for future studies in order to ensure that they are of 

high quality.   

 

8.4.1.1 : Gaps in the literature for future research 

 

8.4.1.1.1 : Further clarification of which non-clinical characteristics are associated  

      with variation in GPs' referral behaviour 
 

Whilst my research in this thesis has identified that both patient age and gender are 

associated with variation in GPs' referral behaviour, I was not able to draw firm 

conclusions about associations with other non-clinical characteristics.  
 

Outstanding areas of uncertainty that have been addressed in the literature, but for 

which it has not yet been possible to draw firm conclusions about their effect 

include: 

 patient ethnicity; 
 

 the individual GP's personal characteristics (e.g. gender, years since 

qualification, clinical experience); 
 

 the individual GP's attitudes, beliefs and influences; 
 

 practice characteristics: in particular GPs' relationship with, and access to, 

secondary care. 

 

  



 Thesis conclusions 
       v1 - 13th July 2015  

277 

8.4.1.1.2 : Understanding the reasons underlying variation in GPs' referral behaviour 
 

The GP decision making study has identified (both through the post-consultation 

survey, and the analysis combining its results with data from the vignette study) a 

number of factors that GPs report influence their referral behaviour in real life.  

 

However I was not able to draw any firm conclusions about the reasons underlying 

variation in GPs' referral behaviour. Whilst combining data from the vignette study 

and the post-consultation survey enabled me to start examining this, the relatively 

small sample size of the GP decision making study resulted in small groups for 

much of the statistical analysis, meaning that real differences may have been 

missed, or minimal differences exaggerated. A larger sample size would enable 

future studies examining this to have more confidence in their findings.  
 

Future studies should also continue with identifying and quantifying what influences 

GPs' real life referral behaviour, for example by examining whether any of the 

factors that GPs report influence their decision making are associated with variation 

in GPs' real life referral frequencies. This could be considered by referrals made, or 

by patients' presenting symptoms.  
 

Further research is also needed to consider whether the variation in GPs' referral 

behaviour is intentional and/or whether it is in patients' best interests. Such 

information will be valuable when seeking to develop strategies to reduce the non-

clinical variation in GPs' referral. 

 

8.4.1.1.3 : Consider whether GPs' variable use of guidelines is a source of  

      non-clinical variation in their referral behaviour 
 

My research identified that a relatively small number of GPs reported that they 

would use guidelines when in a consultation with a patient with similar symptoms to 

those in the vignette study (i.e. symptoms that could indicate a diagnosis of lung 

cancer, for which there are national guidelines).  
 

There is a suggestion in the literature that physicians' adherence to guidelines 

varies with patients' non-clinical characteristics.183 In addition, my research found 

that GPs who were high referrers in the vignette study reported using guidelines 

differently to the rest of the GPs who participated in the GP decision making study. It 

is therefore possible that GPs' variable use of guidelines could be a source of non-

clinical variation in their decision making.  
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Considering in depth the role of guidelines in GPs' decision making was beyond the 

scope of my PhD. However questions for future research to address are whether 

GPs' consultation of guidelines (or the lack of it) is reflected in their real life decision 

making, and whether the extent to which GPs use guidelines has an impact on the 

effectiveness of their referral behaviour.   

 

8.4.1.2 : Methodological considerations for future research  

 

In order for future research into non-clinical variation in GPs' referral decisions and 

the reasons for it to be as valuable as possible, it is vital that the methods used by 

future research studies seek to address some of the methodological shortcomings 

that my research (in particular the systematic review) has identified.  

 

Particular areas of consideration should be: 
 

 accounting or adjusting for potential relevant confounders for the 

characteristics being studied (where possible); 
 

 using a sufficiently sized and diverse sample population so that the study's 

findings will be generalisable nationally; 
 

 considering a specific outcome (e.g. chest X-ray), or considering how the 

influences on GPs' referral behaviour vary according to the referral being 

made; 
 

 whether studies exploring the factors that influence GPs' referral behaviour, 

and the reasons for variations in this, are best answered using retrospective 

data or whether novel study designs and methods are needed. 
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8.4.2 : Policy and practice  

 

8.4.2.1 : GP awareness and training 

 

My PhD has identified that there is non-clinical variation in GPs' referral of patients 

for investigations and/or to secondary care. This variation (particularly in the case of 

patient age) is seen across a wide range of symptoms and diseases, suggesting 

that it is likely, at least to some extent, to reflect fundamental differences in GP 

attitudes towards referral for certain groups of patient.   

 

Increasing GP awareness of this non-clinical variation in referral (and its potential 

role in contributing to the non-clinical variation in early cancer diagnosis seen within 

the UK) is therefore of high importance. A number of different strategies could be 

developed to address this, these include: 
 

 educational software encouraging GPs to reflect on their decision making 

processes; 
 

 using alerts to remind GPs to ask about specific, relevant additional 

symptoms (rather than relying on the patient to mention them, when the 

patient may not be aware of, or want to face, their significance or 

implications); 
  

 education of GPs to increase their awareness of the patient characteristics 

associated with a lower likelihood of being referred, and of factors that might 

potentially influence their decision making.  
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8.4.2.2 : Tensions in decision making 

 

My PhD has also highlighted some potential tensions which it would be valuable to 

address: both for individual GPs, and also more widely within the health service. 

 

8.4.2.2.1 : Poor interface between primary and secondary care 
 

Many GPs stated that they valued a close working relationship with a hospital 

colleague and that this not only aided their decision making, but also potentially 

reduced the likelihood that they would refer a patient to secondary care or for 

investigation. However GPs also reported that accessing advice from hospital 

colleagues is often difficult. Strategies to improve communication between primary 

and secondary care could therefore have significant implications for improving the 

efficiency of GPs' referral.   

 

8.4.2.2.2 : An aging population who do not necessarily wish to be treated as old 
 

Both the GP decision making study and my systematic review found that the oldest 

patients were the least likely to be referred for investigations or to secondary care. In 

some situations this may be intentional, and based on the patient's own wishes and 

best interests. However in many of these studies the 'oldest' patients were those 

aged over 70 or 75 years. Life expectancy in the UK has increased substantially 

over the last 20 years,184 and people aged in their 70s may not think of themselves 

as especially 'old'. It must be considered whether lower referral of older patients is 

appropriate and in line with their preferences, or if it is based on GPs' perceptions of 

'old age' and the management they believe these patients would want. 

 

8.4.2.2.3 : The challenge of identifying serious disease in frequent attenders 
 

GPs in the post-consultation survey reported that they were less likely to refer 

patients who frequently attended with non-serious complaints. This seems 

reasonable, particularly in a climate where GPs are encouraged to limit unnecessary 

use of referral; although the 2015 NICE guidelines on the recognition and referral of 

suspected cancer do encourage referral at a lower threshold, and more safety-

netting.35 Furthermore we have to be aware that new, serious disease can occur at 

any time in a patient, irrespective of their past medical history; it is therefore 

important for GPs to try to keep clinical and socio-behavioural factors separate in 

their minds when evaluating whether a patient is likely to require referral for 

investigation or to secondary care.   



 Thesis conclusions 
       v1 - 13th July 2015  

281 

8.5 : Overall conclusions 

 

Older patients are less likely to be referred for investigations, including chest X-ray, or 

to secondary care. Patient gender is also associated with variations in referral, though 

the direction of this variation differs with the symptom or disease; for patients 

presenting with symptoms of lung cancer we found no difference in referral by patient 

gender.  

 

Black patients with symptoms of lung cancer were less likely to be referred for chest 

X-ray than white patients; however there were not enough high quality UK studies in 

the existing literature to draw any firm conclusions about the association between 

patient ethnicity and GPs' referral behaviour. Similarly, the association between other 

patient, GP or practice characteristics and GPs' referral for investigations or to 

secondary care is uncertain. 

 

This study has shown that a number of different factors, such as a patient's lifestyle 

putting them at increased risk of disease or a patient attending frequently with non-

serious complaints, along with GPs' personal characteristics (e.g. GP gender), are 

likely to influence GPs' referral decisions.  

 

Whilst my research is a small piece in the much larger jigsaw of understanding and 

improving cancer outcomes, it is nonetheless important since it enhances our 

understanding of socio-demographic variations in cancer diagnosis within primary 

care. An increased understanding of the non-clinical characteristics associated with 

variation in GPs' referral decisions, and the factors that may underlie this, has the 

potential to enable us to develop targeted strategies to reduce non-clinical variation 

in referral. This in turn has the potential to reduce the variation in early diagnosis of 

cancer in the UK, and therefore perhaps to improve cancer survival. 
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Appendix 1 : Search strategy for the systematic review 
 
 

Medline search strategy - Run 4th April 2012, retrieved 16,082 records 
 
 

No. Type Search term Subheadings 
(MeSH only) 

Notes 

1 MeSH Patients/ Include all Do not explode 
MeSH term as 
subheadings not 
relevant 

2 Title, 
abstract 

(patient* or (service adj user*) or 
client* or consumer*).ti,ab. 

n/a Restrict to title and 
abstract search 
Additional words for 
patient do not add 
significantly to 
increase in retrieved 
results 

3 OR 1 or 2  n/a Create idea 1: ‘patient’ 

4 MeSH exp Decision Making/ Include all Explode MeSH term 

5 MeSH exp “Referral and Consultation”/ Include all Explode MeSH term 

6 MeSH exp "Diagnostic Techniques and 
Procedures"/ 

Include all Explode MeSH term 
 

7 MeSH exp "Outcome and Process 
Assessment (Health Care)"/ 

Include all Explode MeSH term 

8 MeSH Physician’s Practice Patterns/ Include all  

9 MeSH exp Professional Practice/ Include all Explode MeSH term 

10 Title, 
abstract 

(decision* or refer* or investigat* 
or diagnostic* or outcome* or 
management*).ti,ab. 

n/a Exclude diagnosis as 
increases noise – 
reasonable? 

11 OR 4 or 5 or 6 or 7 or 8 or 9 or 10 n/a Create idea 2: 
‘decision/outcome’ 

12 MeSH exp General Practice/ Include all Explode MeSH term 

13 MeSH exp Primary Health Care/ Include all Explode MeSH term 

14 MeSH General Practitioners/ Include all  

15 MeSH Physicians, Family/ Include all  

16 MeSH Physicians, Primary Care/ Include all  

17 Keyword GP* or (general adj practi*) or 
(family adj care) or (family adj 
(healthcare or (health adj care))) 
or ((family or (family adj care) or 
(family adj (healthcare or (health 
adj care)))) adj (doctor* or provi* 
or physician* or practi*)) or 
(primary adj care) or (primary adj 
(healthcare or (health adj care))) 
or ((primary or (primary adj care) 
or (primary adj (healthcare or 
(health adj care)))) adj (doctor* or 
provi* or physician* or practi*)) 

n/a Do not restrict to title 
and abstract as being 
used to limit search to 
useful papers 

18 OR 12 or 13 or 14 or 15 or 16 or 17 n/a Create idea 3: 
‘general practice/GP’ 

19 MeSH exp Age Factors/ Include all Explode MeSH term 

20 MeSH exp Adult/ Include all Explode MeSH term 

21 MeSH Sex Factors/ Include all  

22 MeSH Male/ Include all  
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No. Type Search term Subheadings 
(MeSH only) 

Notes 

23 MeSH Female/ Include all  

24 MeSH exp Social Class/ Include all Explode MeSH term 

25 MeSH exp Ethnic Groups/ Include all Explode MeSH term 

26 Title, 
abstract 

(age or sex or gender* or male* or 
female* or (social adj status) or 
socioeconomic* or socio-
economic* or (social adj class) or 
depriv* or disadvantage* or poor 
or (less adj educated) or less-
educated or underprivilege* or 
affluent or advantage* or rich or 
(more adj educated) or more-
educated or ethnic* or race or 
racial or cultur* or socio-
demographic* or (socio adj 
demographic*) or (patient adj 
factor*) or (patient adj 
characteristic*) or psychosocial or 
((GP* or practi* or provi* or 
doctor* or physician*) adj factor*) 
or ((GP* or practi* or provi* or 
doctor* or physician*) adj 
characteristic*)).ti,ab. 

n/a Includes specific 
characteristics 
(socio-demographic 
and lifestyle) and 
broad terms for these 
ideas 

27 OR 19 or 20 or 21 or 22 or 23 or 24 or 
25 or 26  

n/a Create idea 4: 
‘characteristics’ 

28 AND 3 and 11 and 18 and 27 n/a Create search itself 

29 Limit limit 28 to (english language and 
yr="1980 -Current") 

n/a Set limits to English-
only papers and 
those from 1980 
onwards 

30 MeSH United States Include all Exclude paper which 
are clearly US studies 
– but do not use term 
US as ambiguous 

31 Keyword USA or America or (United adj 
States) 

n/a Exclude paper which 
are clearly US 
studies – but do not 
use term US as 
ambiguous 

32 OR 30 or 31  Create United States 
exclusion 

33 NOT 29 NOT 32  Final search 
 

 

I also conducted searches in EMBASE, Web of Science, PsycInfo and Social Policy 

and Practice. For each of these databases I used identical free text search terms, 

combinations and limits and (where appropriate) comparable MeSH headings.
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Appendix 2 : Selection criteria for the systematic 
review  
 
 

Criterion Include Exclude Comments Implications for 
screening 

 

Year of 
publication 

 

2007 to 4th April 
2012 (date the 
review searches 
were run) 

 

2006 or 
previous 

 

There have been 
many changes in GP 
practice in the UK 
health system in 
recent years. Since I 
am interested in 
current practice I will 
therefore restrict the 
search to studies 
from the last 5 years. 
 
 

 

None - limits applied in 
search strategy and 
checked again when 
imported into 
Reference Manager. 

 

Study area 
 

United Kingdom 
(England, Wales, 
Northern Ireland, 
Scotland or any 
combination)  
form all/part of 
study population. 
 

 

Entire study 
population is 
non-UK. 

 

I am interested in GP 
decision making in 
the UK health system. 
Since this is quite 
unique (in terms of 
funding, priorities, 
burdens and 
structure), studies 
conducted solely in 
other countries will be 
excluded. 

 

If title/abstract clearly 
references a different 
study area, not 
including the UK, it will 
be excluded.  
Examples include: 
- country name 
- reference to “Medicaid” 
- physicians who are  
  clearly non-UK  
  e.g. internists 
 

During full paper 
screening all author 
addresses will be 
reviewed – if none are 
UK and the paper does 
not specifically detail a 
UK study population it 
will also be excluded. 
 
 

 

Population 
 

Age: Adults (≥18 
years old) form 
all/part of study 
population 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 

 

Age: Entire 
study 
population is 
under 18 
years old. 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 
 

 

Age: Children will be 
excluded because a) 
their role in the 
consultation is  
different to adults and 
b) the adult population 
is more appropriate   
for our subsequent 
study. 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 

 

If title/abstract refers to 
management of 
children or adolescents 
it will be excluded.  
 

This exclusion also 
covers the following 
scenarios: 
- parental consulting  
  behaviour if consulting  
  for child 
- referral to services  
  known to be solely  
  paediatric (e.g.  
  CAMHS) 
- transition from 
  paediatric to adult  
  services for known  
  medical conditions –  
  patient is already  
  within the secondary  
  care system 
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Criterion Include Exclude Comments Implications for 
screening 

 

Population 
(continued) 

 

 
 
 
 
 
 
 
Field: Human 
medicine 
 
 
 
 
Specialty: Primary 
care – referrals for 
investigation, to 
secondary care or 
other services 
 
 
 
 
 
 
 
Disease: All  
 
 
 

 
 

 

 
 
 
 
 
 
 
Field: Studies 
in veterinary 
or dental 
practice, 
social work 
 
Specialty: 
Purely 
secondary or 
tertiary care, 
management 
decisions 
made within 
secondary 
care 
 
 
 

 

 
 
 
 
 
 
 
Field: There are other 
forms of primary care, 
but these are not 
appropriate to this 
review or our study. 
 
Specialty: We are 
interested in GPs as 
gatekeepers to 
secondary care, and 
their use of resources. 
Studies where a 
patient is already  
within secondary care 
are therefore not 
relevant. 
 
 
Disease: There is 
some evidence that 
differences in referral 
behaviours may be 
specific to particular 
diagnoses.140 

Therefore, if 
appropriate, studies 
may be subdivided at 
analysis.  
 
 

 

Studies referring to 
‘young people’ will be 
included unless the 
title/abstract clearly 
indicates that 
participant age is <18. 
 
Exclude if title/abstract 
refers to veterinary, 
dental, optometry or 
social care or their 
management decisions. 
 
If title/abstract clearly 
indicates study is solely 
based in secondary 
care it will be excluded.  
Examples include: 
- intermediate care  
  placements 
- critical care 
- specialists’ decision  
  making 
  e.g. gynaecologist 

 

Outcome 
 

Management 
decision made by  
a physician in  
primary care to 
refer a patient for 
investigation, 
diagnostic tests or 
procedures (not 
including 
screening) or  to 
secondary care or 
other services  
 
Studies looking at 
nurse practitioners’ 
decisions to be 
considered on a 
study by study 
basis  
 
 

 

Management 
decisions that 
solely relate to 
prescription  
of new drugs 
or alteration  
of medication 
regime. 
 

Decisions 
made by the 
patient in 
isolation (not 
during a 
consultation) 
e.g. to attend 
routinely 
offered breast 
cancer 
screening. 
 

Patient 
views of GP 
decision 
making 

 

Need to consider how 
to approach studies 
about patients with a 
known condition, as 
opposed to initial 
presentation.  
 
 

 

If title/abstract refers to 
drug prescription alone 
(as opposed to 
management of a 
condition in general, 
follow up or 
investigations whilst on 
a certain drug) it will be 
excluded. This includes 
the following subjects: 
- comparison of  
  medication  
  effectiveness (cost  
  and/or symptomatic or  
  trial) 
- adherence or  
  compliance to  
  medication regime 
- inequalities in  
  decisions to prescribe 
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Criterion Include Exclude Comments Implications for 
screening 

 

Outcome 
(continued) 

   

If title/abstract suggests 
study topic does not 
have any connection 
with how GPs decide to 
manage patients, such 
as the following 
situations, it will also be 
excluded: 
- socio-demographic or 
clinical risk factors for 
disease (if disease 
occurrence only rather 
than disease 
recognition) 
-evaluation/comparison  
  of treatment  
  effectiveness 
- classification or  
  validation of  
  diagnostic scores,  
  disease severity  
  scores (but if when to  
  use these include) 
- patient preferences  
  (unless impact of 
  patient requesting test    
  or referral) 
- primary prevention if  
  solely medication or  
  lifestyle approaches 
 

NB: if unclear from 
title/abstract whether 
paper might be relevant 
allow through to next 
stage. 
 

 

Study 
design 

 

Observational 
studies – cohort, 
cross-sectional, 
case-control, case 
reports 
 

Randomised 
control trials 
 

Intervention 
studies 
 

Systematic 
reviews 
 

 

Single case 
reports 
 

Narrative 
reviews 
 

Qualitative 
studies – but 
those 
containing 
information 
on why GPs 
make 
decisions will 
be noted 
 

 

Different study 
designs will be 
assigned different 
quality scores. 
 

 

 

Language 
 

 

English 
 

Other 
languages 

 

No resources for 
translation 

 

Limits applied in search 
strategy so should be 
very few non-English 
papers, but exclude at 
title screening if so. 
 

 

Publication 
type 
 

 

Peer-reviewed 
journals 

 

Conference 
proceedings 
Books 
Letters 
Comments 

 

Exclude grey 
literature  
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Appendix 3 : The critical appraisal and data extraction tool for the systematic review  
 

 

The screenshots on the following pages show the questions and structure of the critical appraisal and data extraction tool (adapted from Heller 

et al's checklist (2008)71 that I used for my systematic review.  
 

 

Paper reference information 
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Research question and study design 
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Characteristics and confounders addressed 
 

 



 

291 

Study methods, outcomes,v and sources of bias 
 
 

 

 

                                                
v 'Bedside tests' refers to tests that GPs perform during a consultation, such as measuring blood pressure or peak flow.  

  'Procedures' refers to non-diagnostic medical interventions, such as joint replacement or coronary angioplasty. 
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Results and conclusions 
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Summary and overall impressions of the study vi 
 

 
 
 

 

                                                
vi This section is for reviewers to make notes on their overall impressions of a study's relevance and quality. As discussed in Section 4.4 each study's final quality rating will 

be determined using a scoring system and based on discussion between both reviewers.  
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Appendix 4 : Template used to provide feedback to 
GPs after their first 'consultation' in the vignette 
study and an example of how this feedback is sent 
 
Email template for GPs 
 

After their first 'consultation' each GP was sent a feedback email providing advice 

about how to resolve any key errors they made when using the application. In order 

to ensure that GPs received standardised feedback we developed a template before 

recruitment commenced. Where applicable we gave examples of how to avoid these 

errors, using examples from their own behaviour/questions during the 'consultation', 

to avoid priming them.  
   

NB: Yellow highlighting indicates where text varied between GPs. 

 

Dear Dr name here 
 

Congratulations on completing your first virtual consultation! 

3 more consultations are uploaded and ready for you to undertake from date here  
 

The GP decision making application interprets the questions you put in and selects 

an appropriate, pre-recorded, video to play in response. You may already have 

found out that it has some quirks.  
 

This email gives 3 tips, based on your first virtual consultation, to help you get the 

most out of the application: 
 

Up to 3 tips were then listed here, in format shown below. If the GP encountered 

less than 3 types of issue then only the corresponding number of tips were included. 

Tips were only included if relevant to issues that arose during the GPs' first 

consultation.  
 

1) ISSUE  (e.g. Include a symptom name with your question) 

You asked… Try… 

xxx Xxx (text from the suggested response here) 

xxx xxx 

 

Remember you can look at the help guide and troubleshooting questions at any 

point you are logged into the application by clicking on the link ‘Help’ in the top right 

hand corner of the screen. Or alternatively you can email us at gpstudy@ucl.ac.uk. 
 

Best wishes, 

The GP study team 

mailto:gpstudy@ucl.ac.uk
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List of issues GPs may encounter 
 

The issues were ordered in priority - if a GP had made more than three errors during 

their 'consultation' only the first three on this list were noted in the feedback email 

(corresponding to the three most significant for their future use of the application). 

For the majority of issues examples of both the error and potential solutions were 

given. To avoid priming the example we gave solely based on GPs' own questions 

and/or behaviour during the first 'consultation'. 
 

 

Issue 
 

 

Suggested response 

 

Include the 
symptom name 
with your 
question 

 

Give examples from actual practice – italicising symptom name 
 

When you ask further questions about the current symptom 
(shown in the yellow bar) include the symptom name as part of, 
or after, your question. Without a symptom name the application 
may not recognise your question, so the answer it gives may not 
be appropriate. 
 

We appreciate it can be a matter of judgement to distinguish 
between when you are asking about a new symptom, and when 
you are asking further questions to probe a current. If in doubt, 
try both ways.  
 

 

Returning to a 
previous 
symptom 

 

Give examples from actual practice 
 

The yellow bar displays the current symptom or topic which the 
patient is talking about. Whenever you ask about a different 
symptom that the patient has (and the yellow bar changes to 
reflect this) a general video about this symptom will play initially, 
regardless of your question. Unfortunately, this is a quirk of the 
system we are not able to resolve. It will occur even if you are 
returning to a symptom you have previously asked about. Once 
the general video has played, or re-played, you will be able to 
ask further more specific questions about this symptom or topic.  
 

So, if you want to ask a question about a previous symptom, just 
type in the name of that symptom to play the general video, and 
then ask your follow up question. 
 

Note: You do not have to watch the whole general video playing 
again; you can stop it and ask your follow up question 
immediately 
 

 

Make your 
questions 
specific to 
symptoms 

 

Give examples from actual practice  
 

Patients consulted about this study indicated that they are not 
always clear what constitutes a symptom they should report to 
the doctor. Some patients therefore may find general questions 
hard to answer. Try asking questions about specific symptoms 
or topics. 
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Issue 
 

 

Suggested response 

 

Consultation 
lasts longer 
than 15 
minutes 

 

Each consultation is designed to take about 10 minutes. For the 
first time, it can take a little longer just to get familiar with the 
software but you may find the final consultations take much less 
than 10 minutes.  
 

It is perfectly acceptable to put your diagnoses thoughts and 
management plan as brief notes with abbreviations rather than 
full sentences. 
 

Note: the study is not a test of GPs’ abilities. Rather than 
seeking the ‘right answer’, we are interested in what you would 
actually do faced with different scenarios. In some of the 
scenarios you will see, an optimal management plan may not be 
clear. 
 

 

Dealing with a 
text error 
response 
 

 

If you receive a text error response check: 
 

- you have included the current symptom name (if applicable) 
- for typos 
- if repeating the question gives a response 
- if rephrasing the question gives a response 
 

If none of these are successful the patient is unlikely to have any 
significant information to give.  
 

Note: each profile is different, so do seek this information again 
in subsequent consultations if you feel it is relevant – you might 
receive a different response.  
 

 

Search 
elsewhere for 
your answers 
*given in 
conjunction with 
error response 
answer 

 

Give examples from actual practice  
 

If you are unable to get an answer to a question despite trying 
error response steps, try looking in: 
- examinations or bedside tests 
- patient notes sidebar 
- historical notes from previous GP visits 
 

 

Ask full 
questions 

 

Give examples from actual practice  
 

Phrase and type questions how you would ask a patient in a true 
consultation – questions are more reliably interpreted by the 
system than single words 
 

 

Avoid clinical 
jargon 

 

Give examples from actual practice  
 

Phrase and type questions how you would ask a patient in a true 
consultation – the patient may not understand clinical 
terminology. 
 

 

Check for 
typos 

 

Give examples from actual practice – italicising typo  
 

Questions with typos may not be recognised (the application 
uses typing recognition software). If you get an answer which 
you do not expect, or that does not make sense, check your 
spelling. 
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Issue 
 

 

Suggested response 

 

Returning to the 
consultation 
whilst making 
your final note 

 

It is possible to return to the consulting room and seek more 
information from the patient while making your final note. 
However if you do leave the ‘Final Note’ page before submitting 
it any information you have typed will be lost. 
 

 

 

Feedback email example 

An example of a finished feedback email is shown below (anonymised). This GP did 

not always include the current symptom name with their questions, asked the 

'patient' non-specifically about additional symptoms, and took more than 15 minutes 

to complete the 'consultation'. 

Dear Dr B, 

 

Congratulations on completing your first virtual consultation! 

Three more consultations are uploaded and ready for you to undertake from today, 

x x 2013.  

 

The GP decision making application interprets the questions you put in and selects 

an appropriate, pre-recorded, video to play in response. You may already have 

found out that it has some quirks. This email gives 3 tips based on your first virtual 

consultation that might help you help you get the most out of the application in 

subsequent consultations.  

 

1) Include the symptom name with your question 
 

When you ask further questions about the current symptom (shown in the yellow 

bar) include the symptom name as part of, or after, your question. Without a 

symptom name the application may not recognise your question, so the answer it 

gives may not be appropriate. 
 

You asked: Try: 

when did this start when did the ankle swelling start 

how long has this been the case ankle swelling: how long has this been the case 
 

We appreciate it can be a matter of judgement to distinguish between when you are 

asking about a new symptom, and when you are asking further questions to probe a 

current symptom. If in doubt, try both ways.  
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2) Make your questions specific to symptoms 
 

Patients consulted about this study indicated that they are not always clear what 

constitutes a symptom they should report to the doctor. Some patients therefore 

may find general questions hard to answer. Try asking questions about specific 

symptoms or topics. 
 

You asked: Try: 

do you have any other 

symptoms 

Questions such as: do you have chest pain 

                                do you have any ankle swelling   

Note: these were symptoms the GP themselves asked 

specifically about during the 'consultation', so as not to 

prime them for future consultations                   

 

3) Consultation length  
 

Each consultation is designed to take about 10 minutes. For the first time, it can take 

a little longer just to get familiar with the software but you may find the final 

consultations take much less than 10 minutes.  
 

It is perfectly acceptable to put your diagnoses thoughts and management plan as 

brief notes with abbreviations rather than full sentences. 
 

Note: the study is not a test of GPs’ abilities. Rather than seeking the ‘right answer’, 

we are interested in what you would actually do faced with different scenarios. In 

some of the scenarios you will see, an optimal management plan may not be clear 

 

Remember you can look at the help guide and troubleshooting questions at any 

point you are logged into the application by clicking on the link ‘Help’ in the top right 

hand corner of the screen. Or alternatively you can email us at gpstudy@ucl.ac.uk. 

 

Best wishes, 

Rachel Sequeira (on behalf of the GP study team) 

mailto:gpstudy@ucl.ac.uk
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Appendix 5 : 'Patient' template of all combinations of our four experimental factors which 
formed the basis of the vignette study's factorial design  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

Patient 
number 

Name  Profile Description Gender Ethnicity 
Socio-economic 
circumstance 

 

1 
 

 

 

Jack Jones 
 

1  
58/59 years old 
 

Non-smoker 
 

Breathlessness and 
fatigue for 10 days 
 

 

Male 
 

White 
 

Disadvantaged 
 

2 
 

Mercy Whyte 
 

1 

 

Female 
 

Black Caribbean 
 

Disadvantaged 
 

3 
 

Sachin Bhatia 
 

1 
 

Male 
 

South Asian 
 

Disadvantaged 
 

4 
 

Joanna Hampton 
 

1 

 

Female 
 

White 
 

Affluent 
 

5 
 

Winston Benjamin 
 

1 
 

Male 
 

Black Caribbean 
 

Affluent 

 

6 
 

Shalina Metha 
 

1 

 

Female 
 

South Asian 
 

Affluent 

 

7 
 

Jonathan Turner 
 

2  
58/59 years old 
 

Smoker 
 

Chest pain and cough 
for 10 days 
 
 

 

Male 
 

White 
 

Affluent 
 

8 
 

Jeanette Wilson 
 

2 

 

Female 
 

Black Caribbean 
 

Affluent 

 

9 
 

Manish Prasad 
 

2 

 

Male 
 

South Asian 
 

Affluent 
 

10 
 

Jayne Peters 
 

2 

 

Female 
 

White 
 

Disadvantaged 
 

11 
 

Marcus Blake 
 

2 

 

Male 
 

Black Caribbean 
 

Disadvantaged 
 

12 
 

Meena Patel 
 

2 

 

Female 
 

South Asian 
 

Disadvantaged 

Low risk:  

'watch and wait' appropriate 
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Patient 
number 

Name  Profile Description Gender Ethnicity 
Socio-economic 
circumstance 

 

13 
 

 

 

William Talbot 
 

3 
 

78/79 years old 
 

Smoker 
 

Chest pain and cough 
duration uncertain           
(~3 weeks) 
 

 

Male 
 

White 
 

Affluent 
 

14 
 

Elizabeth Cleveland 
 

3 

 

Female 
 

Black Caribbean 
 

Affluent 
 

15 
 

Rohan Dhoni 
 

3 

 

Male 
 

South Asian 
 

Affluent 
 

16 
 

Lucy Norton 
 

3 

 

Female 
 

White 
 

Disadvantaged 
 

17 
 

Clive Marshall 
 

3 

 

Male 
 

Black Caribbean 
 

Disadvantaged 
 

18 
 

Arundati Sharma 
 

3 

 

Female 
 

South Asian 
 

Disadvantaged 
 

19 
 

Bill Davidson 
 

4 
 

78/79 years old 
 

Non-smoker 
 

Cough and appetite 
loss, duration 
uncertain (~3 weeks) 
 

 

Male 
 

White 
 

Disadvantaged 
 

20 
 

Dorsey Gardner 
 

4 

 

Female 
 

Black Caribbean 
 

Disadvantaged 
 

21 
 

Ranjeev Chaudhury 
 

4 

 

Male 
 

South Asian 
 

Disadvantaged 
 

22 
 

Mary Graham 
 

4 

 

Female 
 

White 
 

Affluent 
 

23 
 

Dwight Smith 
 

4 

 

Male 
 

Black Caribbean 
 

Affluent 
 

24 
 

Gita Banerjee 
 

4 

 

Female 
 

South Asian 
 

Affluent 
   

Patient 
number 

 
Name 

 
Profile 

 
Description 

 
Gender 

 
Ethnicity 

Socio-economic 
circumstance 

 

25 
 

 

 

Nicholas Mortimer  
 

5  
58/59 years old 
 

Smoker with COPD 
 

Breathlessness and 
fatigue for  >1 month 
 

 

Male 
 

White 
 

Affluent 
 

26 
 

Rosemary Campbell 
 

5 

 

Female 
 

Black Caribbean 
 

Affluent 
 

27 
 

Manjit Laxman 
 

5 

 

Male 
 

South Asian 
 

Affluent 
 

28 
 

Margaret Johnson 
 

5 

 

Female 
 

White 
 

Disadvantaged 
 

29 
 

Jerome Bishop 
 

5 

 

Male 
 

Black Caribbean 
 

Disadvantaged 
 

30 
 

Rupal Shah 
 

5 

 

Female 
 

South Asian 
 

Disadvantaged 
 

31 
 

Leslie Johns 
 

6  
78/79 years old 
 

Smoker 
 

Chest pain and 
weight loss for   >1 
month 
 

 

Male 
 

White 
 

Disadvantaged 
 

32 
 

Ruth Lashley 
 

6 

 

Female 
 

Black Caribbean 
 

Disadvantaged 
 

33 
 

Sunil Bopanna 
 

6 

 

Male 
 

South Asian 
 

Disadvantaged 
 

34 
 

Eileen Evans 
 

6 

 

Female 
 

White Affluent 
 

35 
 

Maxwell Jacobs 
 

6 

 

Male 
 

Black Caribbean Affluent 
 

36 
 

Preeti Joshi 
 

6 

 

Female 
 

South Asian Affluent 

Medium risk:  

either ‘watch and wait’ (with  

safety-netting)  

or refer for chest X-ray appropriate 

 

High risk:  

immediate referral for 

chest X-ray appropriate 



Appendices 
 

302 

Appendix 6 : List of the GP characteristics we 
examined in the GP decision making study  
 

 

GP practice characteristics examined 

 

Source of this information 

 

Region 
 

List size 
 

Number of GPs 
 

Training practice 
 

Area socio-economic profile 
 

Cancer referral rate 
 

Cancer detection rate  

(proportion of patients diagnosed via the   

two-week wait pathway)  
 

Cancer conversion rate 

(proportion of two-week wait referrals found to 

have cancer) 
 

 

Routine data (the National General 

Practice Profiles and the National 

Cancer Information Network's 

general practice profiles) 

 

 

GP individual characteristics examined 

 

Source of this information 

 

Age 
              

Gender 
 

Ethnicity  
 

Years since qualification  
 

Role/position in practice  
 

Sessions worked per week  
 

Confidence with computers  
 

 

Registration questionnaire                       

  

 

Specialty experience 
 

Budgetary responsibility 
 

Smoking status 
 

 

Post-consultation survey 
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Appendix 7 : List of key questions GPs are likely to 
ask patients presenting with the symptoms we 
investigated in the vignette study 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appetite loss 

Are you on a diet? 

Have you changed your eating habits? 

Do you get full easily? 

What are you eating? 

Have you lost weight? 

What makes it worse? 

Do you feel sick? 

Do you have abdominal pain? 

Have you had a change in bowel habit? 

Have you been ill recently? 

How long has this been going on? 

 

Breathlessness 

What makes it better? 

What makes it worse? 

How long have you been breathless? 

How far can you walk? 

Is it worse on exercise? 

Is it worse when you lie down? 

Does it stop your normal activities? 

Can you carry things? 

Have you ever had this before? 

Do you have chest pain? 

Do you have swollen ankles? 

Have you had calf swelling? 

Do you have asthma? 

Do you have COPD? 

Are you a smoker? 

Do you have heavy periods? 
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Chest pain 

Describe the pain? 

Is it continuous? 

How long have you had this? 

What brings the pain on? 

What makes it worse? 

What makes it better? 

Is it worse on movement? 

Is it worse on exercise? 

Is it worse on eating? 

Is it worse when you take a breath? 

Where is the pain? 

Does it hurt to touch it? 

Does it radiate anywhere? 

Have you had any palpitations? 

Do you feel sick? 

Do you have a family history of heart disease? 

 

Cough 

How long have you had this? 

Are you coughing anything up? 

What colour is your phlegm? 

Are you coughing up blood? 

Have you been ill recently? 

Do you have a fever? 

Do you have chest pain? 

Are you short of breath? 

Can you describe your cough? 
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Fatigue 

How long have you been feeling like this? 

Does anything help? 

How are you sleeping? 

Do you snore? 

How is work? 

Are you working too hard? 

How are things at home?  

Has anyone changed? 

Are you able to do your normal activities? 

Are you breathless? 

Do you feel cold? 

How is your mood? 

 

Weight loss 

How much weight have you lost? 

How long has this been happening? 

Are your clothes looser? 

Are you on a diet? 

Is your weight loss intentional? 

Have your eating habits changed? 

Have you lost your appetite? 

Do you feel sick? 

Do you have abdominal pain? 

Have your bowel habits changed?  

Have you been ill recently? 

 

Other questions 

Do you smoke? 

Does anyone in the house smoke? 

Have you every smoked? 

How much do you smoke? 

How often do you smoke? 

What is your job? 

Do you have any pets? 

What do you do in your spare time?  
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Appendix 8 : Examples of 'patient' briefs sent to the 
actors for the vignette study 
 
 

Profile 1 vignette id 1: 58/59 year old non-smoker, experiencing 
breathlessness and fatigue 
 

NB: this was the 'distracting' profile designed to suggest heart failure 
 
 

About you 
 

LOW SOCIAL CLASS: Your character is a white British man, aged ~60 years old. 

You work as security staff in a block of offices, but will be retiring in the next couple 

of years. You are married with children though they left home a while ago and now 

have children of their own, who you enjoy seeing when you are able to. In your 

spare time you like to box (these days you coach more than competing) although 

you have not been able to since becoming unwell.  You enjoy watching sports on 

the TV and will often spend an evening down at the bookmakers with your friends. 
 

Why have you come to see your GP?  
 

You’re feeling breathless. You’ve never felt like this before and are not sure what’s 

going on. It’s interfering with your life (e.g. you now have to get the bus into work 

rather than walking) and so your wife suggested you come and check it out. 
 

When questioned further about your breathlessness 
 

You notice it particularly when you’re being active (e.g. you’re unable to box at the 

moment, and struggle playing with the grandchildren). However even minor activities 

like walking down the street or to the doctors’ surgery seem to bring it on. You have 

to stop to catch your breath every 200m or so. You also notice it when you lie down 

in bed, and have had to start using one of your wife’s pillows as well as your own to 

help. It happens several times a day: whenever you do anything to exert yourself. It 

only seems to ease when you stop and rest at home. It’s been happening for 10 

days (e.g. you haven’t been able to make boxing training for the last week because 

of it). 
 

Do you have any other symptoms? (we will ask about these separately) 
 

1) You are also feeling extremely tired. You had the ‘flu a couple of months ago but 

thought you were recovered from that – you’ve been back at work for the last 

month. You’re not sure why you’re feeling so tired: your workload is the same as 

usual, nothing has changed at home. You aren’t sleeping very well, but you’ve 

put this down to the breathlessness and the difficulty lying flat. You’ve been 

feeling this tired for the last 10 days or so. 
 

2) You have noticed your ankles swelling a bit, particularly at the end of the day and 

when you’ve been on your feet a lot. They improve a bit if you put your feet up. 

They are not painful. You’ve never had anything like this happen to them before. 

You first noticed it a couple of weeks ago. 
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What else do you need to know/will we ask you about? 
 

Smoking: You do not smoke, and never have. Nobody in your house smokes either. 
 

We will also ask you to give some generic responses.  
 

“No”: We will ask you to reply in the negative for a series of questions (e.g. ”No”, 

“No I don’t have that” or a similar phrase). These might include: You don’t have 

allergies, you don’t have a cough, you haven’t lost weight. These clips will be played 

if the GP asks about a range of symptoms that you don’t have. 
 

I don’t understand: We will also ask you to query questions in 1-2 different ways 

(along the lines of “I don’t understand”, “Can you rephrase that?”). These will be 

played if the GP asks something that is not recognised by the system. 
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Profile 2 vignette id 10: 58/59 year old smoker, experiencing chest pain 
and cough 
 

About you 
 

HIGH SOCIAL CLASS: Your character is a South Asian man, aged ~60 years. You 

are still working as a teacher in a secondary school, though thinking of retiring. You 

are married, your children have left home but visit often with grandchildren. You like 

spending time with the family which you do most weekends.   
 

Why have you come to see your GP?  

 

You have a pain in your chest. You’re trying to get on with your job and normal 

activities as much as you can, but it niggles a bit. It’s unusual for you – you’ve not 

had anything like this before – that’s why you’ve come to the doctor today. 
  

When questioned further about your chest pain 
 

It’s a kind of dull aching pain (not a sharp or stabbing pain). You feel it pretty much 

all the time [we’ll show you whereabouts in your chest and will ask you to point there 

in response to a question about where you feel it]. Sometimes when you breathe in 

deeply you feel it more. A painkiller helps. You have had the pain for the last 10 

days or so and it affects your life. (e.g. you first noticed it after dinner for your 

daughter’s birthday not last Saturday but the one before).  
 

Do you have any other symptoms?  
 

You always have a bit of a cough in the mornings (where you cough up a bit of white 

stuff) but your cough has got worse recently. You are not coughing up any more 

phlegm or any blood, but the cough has become more constant and it’s getting on 

your nerves. You cough several times a day now, and it can seem to come on at 

any time or doing any activity. You haven’t found anything that eases it. It’s been 

going on about 1-2 weeks.  
 

**NOTE: YOU HAVE A COUGH, SO WE WILL REMIND YOU TO COUGH 
THROUGHOUT!** 
 

What else do you need to know/will we ask you about? 
 

Smoking: You are a smoker. You usually smoke 20 cigarettes/ 10 cigarettes a day 

[we’ll film both]. You have smoked for many years.  
 

Family history: You’re not aware of a family history of any diseases. 
 

We will also ask you to give some generic responses.  
 

“No”: We will ask you to reply in the negative for a series of questions (e.g. ”No”, 

“No I don’t have that” or a similar phrase). These might include: You don’t have 

allergies, you don’t have a cough, you haven’t lost weight. These clips will be played 

if the GP asks about a range of symptoms that you don’t have. 
 

I don’t understand: We will also ask you to query questions in 1-2 different ways 

(along the lines of “I don’t understand”, “Can you rephrase that?”). These will be 

played if the GP asks something that is not recognised by the system.   
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Profile 4 vignette id 20: 78/79 year old non-smoker, experiencing cough and 
loss of appetite 
 

About you 
 

LOW SOCIAL CLASS: Your character is a black Caribbean woman, aged ~85 

years.  You are widowed, and live with one your daughters and her family. You were 

a housewife, and your husband used to work in a local hardware store. You enjoy 

going to bingo a couple afternoons a week with friends, and watch a lot of TV. 
 

Why have you come to see your GP?  
 

You have a cough. You’ve had it for a while and it is not going away. Your daughter 

has noticed and suggested you came to see the doctor. You did have a bad cough a 

couple years ago when you had flu, but you’ve had the jab every year since and 

been fine.  
 

When questioned further about your cough 
 

You’re coughing regularly – short single coughs but every few minutes [some of this 

may be more effectively demonstrated by your cough in the film rather than words]. 

You are not sure how long you’ve had it, but you were fine at your great-

granddaughter’s birthday a month ago. You are not coughing up any phlegm or any 

blood, but the cough has become more constant and it’s getting on your (and your 

family’s) nerves. You cough whatever you are doing – nothing specific seems to 

make it worse. You have tried taking cough mixture but it hasn’t made any 

difference. 
 

Do you have any other symptoms?  
 

 You’ve been a bit off your food over the last few weeks as well, though you haven’t 

changed your diet at all. You find yourself leaving half of what is on your plate, as 

you just can’t manage any more, which has led to a couple of arguments with your 

daughter. You have had no nausea, vomiting or change in bowel habit. 
 

**NOTE: YOU HAVE A COUGH, SO WE WILL REMIND YOU TO COUGH 

THROUGHOUT!** 
 

What else do you need to know/will we ask you about? 
 

Smoking: You have never smoked, and nor do any of your family. 
 

Weight: Your weight is stable.   
 

We will also ask you to give some generic responses.  
 

“No”: We will ask you to reply in the negative for a series of questions (e.g. ”No”, 

“No I don’t have that” or a similar phrase). These might include: You don’t have 

allergies, you don’t have a cough, you haven’t lost weight. These clips will be played 

if the GP asks about a range of symptoms that you don’t have. 
 

I don’t understand: We will also ask you to query questions in 1-2 different ways 

(along the lines of “I don’t understand”, “Can you rephrase that?”). These will be 

played if the GP asks something that is not recognised by the system.   
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Appendix 9 : Filming checklists for the vignette study 
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Appendix 10 : Symptom 
bank and symptom 
keywords for the vignette 
study 
 

 

Symptom 
 

 

Keywords 

Allergies allergy 

allergies 

allergic 

atopic 

atopy 

hay fever 

hay-fever 

hayfever 

Angina angina 

heart attack 

heart attacks 

heart-attack 

myocardial 

infarction 

myocardial 

infarctions 

heart attach 

heart attachs 

Anxiety anxiety 

anxious 

concerned 

concern 

alarmed 

afraid 

nervous 

alarm 

fear 

phobia 

phobic 
 

 

Symptom 
 

 

Keywords 

Anxiety 

(continued) 

panic 

anxeity 

worried 

stress 

stressed 

stressful 

Appetite loss anorexia 

hunger 

appetite 

not hungry 

not eating 

feel hungry 

feeling hungry 

off your food 

eating less 

eating normally 

Arm pain arm pain 

pain in your arm 

pain in the arm 

pain in right arm 

pain in your right 
arm 
 

pain in the right arm 

pain in your left arm 

pain in the left arm 

pain in left arm 

arm hurt 

arms hurt 

Arthritis 

 

stiff 

joints 

joint 

osteo-arthritis 

arthritis 

osteoarthritis 
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Symptom 
 

 

Keywords 

Arthritis    

(continued) 

arthralgia 

arthralgias 

myalgia 

ASK ABOUT 

NEW OR 

PREVIOUS 

TOPIC 

otherwise well 

well otherwise 

other symptoms 

additional 

symptoms 

other symptom 

another symptom 

additional symptom 

other problems 

additional problems 

other problem 

additional problem 

another problem 

is there anything 
else 
 

do you have 

anything else 

anything else 

how do you feel in 
general 
 

how do you feel 
generally 
 

how do you 
generally feel 
 

how do you feel 
otherwise 
 

Asthma asthma 

asthmatic 

Back pain Back 

backache 

spine 

lumbar 
 

 

Symptom 
 

 

Keywords 

Back pain 

(continued) 

thoracic 

back-ache 

vertebrae 

vertebra 

backaches 

back-aches  

Bloating bloat 

bloated 

bloating 

distend 

distended 

gas 

gaseous 

burp 

burping 

flatulence 

fart 

farting 

pass wind 

passing wind 

Bowel habits 

 

bowel motion 

bowel motions 

bowel habit 

bowel habits 

toilet 

you regular 

things regular 

it regular 

clockwork 

motions 

stool 

stools 

down there 
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Symptom 
 

 

Keywords 

Bowel habits 

(continued) 

bowl motion 

bowl motions 

bowl habit 

bowl habits 

bowel movements 

bowl movements 

pooh 

poo 

defecate 

defaecate 

defecation 

defecating 

faeces 

constipated 

constipation 

constipate 

Breast 

problems 

breast 

Breathlessness shortness 

breathless 

breathlessness 

breathe 

dyspnoea 

puff 

short of breath 

lost breath 

lose breath 

catch breath 

breatlessness 

breatless 

breathing 

difficulty breathing 

trouble breathing 

out of breath 

 

Symptom 
 

 

Keywords 

Cardiac history 

 

cardiac history 

heart history 

history of heart 

problem with heart 

problems with heart 

problem with the 
heart 
 

problems with the 
heart 
 

problem with your 
heart 
 

heart trouble 

heart problem  

heart problems 

cardiac trouble 

cardiac problem 

cardiac problems 

Chest pain chest 

lung pain 

lungs hurt 

sore lung 

sore lungs 

lung ache 

lungs ache 

lungs aching 

cherst 

Common cold got a cold 

had a cold 

getting a cold 

have a cold 

common cold 

coldy 

COPD copd 

COPD 
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Symptom 
 

 

Keywords 

COPD 

(continued) 

chronic obstructive 
pulmonary disease 
 

lung disease 

pulmonary disease 

pulmanary 

bad lungs 

bad chest 

lung problem 

Cough chesty 

coughing 

cough 

coughy 

hacking 

hack 

Current 

medication 

medication 

medications 

medicine 

medicines 

treatment 

treatments 

tablet 

tablets 

pill 

pills 

drug 

drugs 

prescribed 

prescription 

prescriptions 

Depression depression 

depressed 

depress 

depressive 

miserable 

 

Symptom 
 

 

Keywords 

Depression 

(continued) 

upset 

sad 

mood 

bipolar 

tearful 

happy 

unhappy 

Diabetes diabetes 

blood sugar 

blood sugars 

mellitus 

DM 

sugars 

sugar levels 

sugar level 

Diarrhoea diarrhoea 

diarrhea 

loose stool 

loose stools 

runny stool 

runny stools 

loose poo 

runny poo 

Faint faint 

faints 

fainted 

fainting 

collapse 

collapse 

collapsed 

collapsing 

fits 

fall 
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Symptom 
 

 

Keywords 

Faint  

(continued) 

falls 

funny turn 

funny turns 

seizure 

seizures 

blackout 

blackouts 

black out 

black outs  

blacked out 

blacking out 

dizzy 

dizziness 

woozy 

wooziness 

woosiness 

Fatigue tiredness 

tired 

energy lethargic 

lethargy 

drained 

exhaustion 

exhausted 

fatigue 

fatigued 

sluggish 

knackered 

pooped 

Fever fever 

temperature 

feverish 

pyrexial 

pyrexia 

 

 

Symptom 
 

 

Keywords 

 

Fever 

(continued) 

 

hot 

feel warm 

feeling warm 

feel too warm 

feeling too warm 
 

Foreign travel 

 

abroad 

travelled 

travel 

foreign 

exotic 

flight  

flights 

flying 

flown 

aeroplane 

aeroplanes 

plane 

Haemoptysis blood 

specks 

haemoptysis 

hemoptysis 

rusty 

rust-coloured 

rust coloured 

Hand problem wrist 

hand 

wrists 

finger 

fingers 

hands 

thumb 

thumbs 

nail 
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Symptom 
 

 

Keywords 

Hand problem 

(continued) 

Nails 

fingernail 

fingernails 

Headache Headache 

migraine 

head 

migranous 

headaches 

migraines 

head-ache 

head-aches 

Hip problem Hips 

hip 

thigh 

thighs 

femur 

femurs 

Hoarseness Hoarse 

hoarseness 

voice 

croak 

croaky  

Hospital Hospital 

hopsital 

consultant 

A + E 

A+E 

a + e 

a+e 

A&E 

a&e 

A and E 

a and e 

 

 

Symptom 
 

 

Keywords 

Hospital   

(continued) 

accident and 

emergency 

casualty 

Indigestion heartburn 

heart burn 

heart-burn 

reflux 

acid 

indigestion 

oesophagus 

oesophageal 

esophagus 

esophageal 

Injuries injury 

injuries 

injured 

injuring 

accident 

accidents 

have you hurt 

broken rib 

broken a rib 

broken ribs 

ribs broken 

rib broken 

Irritable bowel 

syndrome 

irritable bowel 

IBS 

Jaundice jaundice 

jaundiced 

yellow skin 

yellow eyes 

yellow eye 

yellowish skin 
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Symptom 
 

 

Keywords 

Jaw pain Mouth 

jaw 

jaws 

cheek 

cheeks 

Job job 

jobs 

labour 

profession 

professional 

occupation 

retired 

for a living 

retiring 

you work 

your work 

line of work 

do you do 

you working 

to retire 

for work 

as work 

Kidney 

problems 

kidney 

kidneys 

renal 

ureter 

Knee pain knee 

knees 

Leg pain leg pain 

leg pains 

pain in the leg 

pain in the legs 

pains in the leg 

 

 

Symptom 
 

 

Keywords 

Leg pain  

(continued) 

pains in the legs 

pain in your leg 

pains in your leg 

pain in your legs 

pains in your legs 

leg hurt 

legs hurt 

legs ache 

leg ache 

leg aches 

Liver problems liver 

Nasal 

problems 

nose 

nostrils 

nasal 

congested 

post-nasal drip 

postnasal drip 

Neck pain neck-ache 

vertebrae 

vertebra 

neck ache 

neck pain 

neck problem 

neck problems 

pain in your neck 

pain in the neck 

pain in neck 

Night sweats sweat 

sweaty 

sweating 

sweats 

hot flush 

hot flushes 
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Symptom 
 

 

Keywords 

Night sweats 

(continued) 

hot and cold 

shivery 

shivers 

shivering 

swating 

swats 

Nosebleed nose-bleed 

nose-bleeds 

nose bleed 

nose bleeds 

nosebleed 

nosebleeds 

nose bleeding 

bleeding from the 
nose 
 

Numbness numb 

numbness 

tingle 

tingles  

tingling 

pins and needles 

pins-and-needles 

parasthesia 

parasthesiae 

Palpitations irregular 

beat fast 

beat quick 

beat quickly 

beating fast 

beating quick 

beating quickly 

heart-beat 

heart beat 

heartbeat 
 

 

Symptom 
 

 

Keywords 

Palpitations 

(continued) 

heartbeats 

heart-beats 

heart beats 

heart rate 

heartrate 

heart-rate  

skip a beat 

skips a beat 

skipping a beat 

miss a beat 

misses a beat 

missing a beat 

palpitation 

palpitations 

Past antibiotics ciprofloxacin 

flucloxacillin 

metronidazole 

penicillin 

trimethoprim 

 

Pets pets 

birds 

animals 

cats  

dogs 

rabbits 

parrots 

pigeons 

horses 

 cows 

sheep 

pigs 

puppies 
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Symptom 
 

 

Keywords 

Pets          

(continued) 

kittens 

a pet 

a bird 

an animal 

a cat 

a dog 

a rabbit 

a parrot 

a pigeon 

a horse 

a cow 

a pig 

a puppy 

a kitten 

a unicorn 

pet 

Rash rash 

rashes 

rashs 

itch 

itchy 

itchiness 

itching 

hives 

weals 

cellulitis 

Shoulder pain shoulder pain 

shoulder ache 

shoulder pains 

Sickness nausea 

nauseous 

sickness 

vomit 

 

 

Symptom 
 

 

Keywords 

Sickness     

(continued) 

vomiting 

vomited 

feel sick 

feeling sick 

puke 

puked 

throw up 

throwing up 

thrown up 

Sinusitis sinus 

sinuses 

sinusitis 

Smoking smoking 

smoker 

smoked 

smoky 

smokers 

you smoke 

still smoke 

home smoke 

family smoke 

around smoke 

partner smoke 

husband smoke 

wife smoke 

else smoke 

anyone smoke 

she smoke 

he smoke 

they smoke 

smokinh 

Sore throat throat 

tonsil 
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Symptom 
 

 

Keywords 

Sore throat 

(continued) 

tonsils 

mouth 

Spare time home life 

spare time 

hobbies 

pastimes 

pass time 

spend time 

pass your time 

spend your time 

pass the time 

spend the time 

like to do 

like to get 

interests 

occupy 

Stomach ache stomach 

abdomen 

abdominal 

tummy 

gut 

belly 

Swallowing 

problems 

swallowing 

swallow 

swallowed 

swallows 

Swollen ankles swelling 

swollen 

swells 

ankles 

feet 

foot 

swelled 

 

 

Symptom 
 

 

Keywords 

Swollen ankles 

(continued) 

oedema 

edema 

edaema 

odaema 

Taking inhalers puffer 

puffers 

salbutamol 

beclometasone 

beclomethasone 

inhaler 

inhalers 

Thirst thirst 

thirsty 

drinking more 

drinking lots 

drinking a lot 

drink a lot 

drink lots 

drink more 

Tuberculosis tuberculosis 

TB 

infectious contact 

infectious contacts 

infected contact 

infected contacts 

infectious people 

infectious person 

infected people 

infection person 

anyone infected 

anyone infectious 

someone infected 

someone infectious 
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Symptom 
 

 

Keywords 

Tuberculosis 

(continued) 

similar symptoms 

similar symptom 

similar problems 

similar problem 

same problem 

same problems 

family member 

family members 

anyone else 

anyone at home 

anyone at work 

Urinary 

symptoms 

urine 

burn 

burning 

hesitance 

urgency 

burns 

stinging 

stings 

sting 

wee 

bladder 

urethra 

penis 

penile 

erectile 

urinary 

Weight loss weight 

size 

skinny 

slimmed 

slimmer 

bony 

 

 

Symptom 
 

 

Keywords 

Weight loss 

(continued) 

lighter 

you weigh 

you weigh 

weighed 

wieght 

wieghed 

you wiegh 

Wheeze wheeze 

wheezy 

wheezing 

wheezes 

wheezey 

wheezed 
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Appendix 11 : Vignette 
study 'symptom topics' 
and their keywords and 
key phrases 
 
 

Symptom 

topic 
 

 

Keywords/ 

key phrases 

Onset what brings 

exacerbates 

what triggers 

makes it happen 

start to happen 

causes 

exacerbate 

aggravate 

aggravates 

agrivate 

aggrivate 

agrivates 

aggrivates 

especially bad 

aggrevate 

aggrevates 

makes it worse 

exacerbation 

pleuritic 

plueritic 

deep breath 

taking a breath 

take a breath 

breathing in 

breathe in 

breath in 

Offset what stops 

when does it stop 
 

 

Symptom 

topic 
 

 

Keywords/ 

key phrases 

Offset 

(continued) 

what makes it stop 

better 

helps 

help 

eases 

ease 

relieve 

relieves 

reduces 

alleviate 

aleviate 

aleviates 

alleviating 

alleviated 

alleviates 

does it stop when 

does it stop if 

lessens 

subside 

relief 

makes it go away 

you stop it 

anything for 

what is different 

how is it different 

painkiller 

painkillers 

aspirin 

paracetemol 

ibuprofen 

nurofen 

neurofen 

improves 
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Symptom 

topic 
 

 

Keywords/ 

key phrases 

Offset 

(continued) 

improve 

analgesia 

analgesics 

analgesic 

analgesias 

Duration happened before 

had this before 

had it before 

had before 

first notice 

duration 

start recently 

started recently 

weeks 

months 

how many days have 

how many years have 

how long 

when did 

since when 

from when 

over what time 

Until until 

giving up 

give up 

stop 

does it last 

still there 

ongoing 

on going 

did it end 

did they end 

did this end 
 

 

Symptom 

topic 
 

 

Keywords/ 

key phrases 

Until 

(continued) 

stopping  

Describe 

 

how bad 

how badly 

intense 

intensity 

how severe 

severity 

describe 

bearable 

severe 

mild 

feel like 

what is it like 

what type 

tell me about 

tell me a little about 

tell me a bit about 

tell me more 

tell more 

tell me a little more 

tell a little more 

tell me a bit more 

tell a bit more 

explain more 

explain that more 

explain a bit more 

explain a little more 

explain what 

portion 

portions 

can you finish 

can you eat 
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Symptom 

topic 
 

 

Keywords/ 

key phrases 

Describe 

(continued) 

do you eat 

are you eating 

can you manage 

do you consume 

had enough 

how painful 

Frequency how much 

what amount 

lost a lot 

how often 

frequently 

frequent 

many times 

how many 

often 

happen a lot 

a regular 

regularly 

come and go 

constant 

constantly 

continuous 

continuously 

continually 

continual 

when do you 

always there 

all the time 

what meals 

any meals 

some meals 

certain meals 

particular meals 
 

 

Symptom 

topic 
 

 

Keywords/ 

key phrases 

Frequency 

(continued) 

when does it happen 

all day 

starts 

every day 

how oftern 

how iften 

Exercise exercise 

exercising 

exercises 

exerting 

exert 

exertion 

on activity 

on activities 

exervise 

exercuise 

exercive 

execise 

exersise 

exersises 

exersising 

with activity 

with activities 

doing activity 

doing activities 

walking 

a walk 

walked 

running 

a run 

jogging 

jogged 

a jog 
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Symptom 

topic 
 

 

Keywords/ 

key phrases 

Exercise 

(continued) 

you walk 

Lying down lie 

lay 

lying 

laying 

Change in 

activities 

affect your lifestyle 

effect on your lifestyle 

affect you 

affect your life 

effect on your life 

what you can do 

capabilities 

capability 

able to do 

ability 

abilities 

how far 

far can 

distance 

effect your lifestyle 

affect on your lifestyle 

effect you 

effect your life 

affect on your life 

stairs 

at work 

affecting work 

effecting work 

affecting your work 

effecting your work 

Life changes anything new 

stress 

 

 

Symptom 

topic 
 

 

Keywords/ 

key phrases 

Life changes 

(continued) 

stressed 

stressful 

any worry 

been worried 

been worrying 

been a change 

any change 

any changes 

major change 

major changes 

anything changed 

anything changing 

is there a change 

are there changes 

anything significant 

something significant 

life event 

life events 

how is work 

how is the job 

how is your job 

how is your work 

how is home 

how are things at home 

how is the family 

how are the family 

how is family life 

how is your family life 

how is home life 

how is your home life 

Location where 

whereabouts 

location 
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Symptom 

topic 
 

 

Keywords/ 

key phrases 

Location  

(continued) 

point to 

area 

which part 

which bit 

Diet  

 

diet 

what you eat 

what you are eating 

what you’re eating 

what your eating 

cutting back 

cut back 

restricted 

restricting 

restrict 

foods 

cooking 

intentional 

intention 

deliberate 

deliberately 

are you trying 

been trying 

are you glad 

are you pleased 

are you happy 

eating habits 

eating normal 

eating normally 

eating the same 

eating as usual 

eating the usual 

eating what you 

what are you eating 
 

 

Symptom 

topic 
 

 

Keywords/ 

key phrases 

 

Diet 

(continued) 

 

what you eat 

what do you eat 

Bowel habits 

 

bowel motion 

bowel motions 

bowel habit 

bowel habits 

toilet 

you regular 

things regular  

it regular 

clockwork 

motions 

stool 

stools 

down there 

bowl motion 

bowl motions 

bowl habit 

bowl habits 

bowel movements 

bowl movements 

pooh 

poo 

defecate 

defaecate 

defecation 

defecating 

faeces 

bowels 

bowls 

Movement move 

movement 
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Symptom 

topic 
 

 

Keywords/ 

key phrases 

Movement 

(continued) 

motion 

moving 

Radiating  

 

radiate 

radiating 

spread 

spreading 

spreads 

pain move 

go anywhere 

anywhere else 

down your arm 

up your neck 

in your neck 

up the neck 

in the neck 

to your neck 

to the neck 

your jaw 

the jaw 

go naywhere 

another part 

go anyhere 

anyhere else 

Sleep 

apnoea 

apnoea 

apnoeas 

apnea 

apneas 

snore 

snorer 

snores 

snoring 

Sleeping sleep 

slept 
 

 

Symptom 

topic 
 

 

Keywords/ 

key phrases 

Sleeping 

(continued) 

sleeping 

enough rest 

insomnia 

kept awake 

keep awake 

keeps awake 

keep you awake 

keeps you awake 

kept you awake 

night 

nighttime 

night-time 

pillow 

pillows 

wake 

waking 

Family 

history 

family have heart 

family history 

parents 

parent 

mother 

father 

relatives 

relative 

anyone have heart 

hereditary 

anyone in your family 

anyone in the family 

anyone in family 

Recent 

illness 

been unwell 

unwell recently 

been ill 

ill recently 
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Symptom 

topic 
 

 

Keywords/ 

key phrases 

Recent 

illness 

(continued) 

recent illness 

illness recently 

flu 

influenza 

‘flu 

flue  

Illness ideas 

 

idea 

ideas 

concern 

concerns 

expectation 

expectations 

thoughts 

thought 

guesses 

what is wrong 

what the problem is 

what the matter is 

what the trouble is 

what do you think 

why do you think 

could be 

Medication medication 

medications 

medicine 

medicines 

treatment 

treatments 

tablet 

tablets 

inhaler 

inhalers 

pill 
 

 

Symptom 

topic 
 

 

Keywords/ 

key phrases 

 

Medication 

(continued) 

 

pills 

drug 

drugs 

prescribed 

prescription 

prescriptions 
 

Additional 

symptoms 

 

other symptoms 

other problems 

other complaints 

other issues 

other difficulties 

another symptom 

another problem 

another complaint 

another issue 

another difficulty 

additional symptoms 

additional problems 

additional issues 

additional difficulties 

additional complaints 

additional symptom 

additional problem 

additional issue 

additional difficulty 

additional complaint 

anything else 

is that all 

is that everything 

is that the only thing 

is that the only problem 

is this the only thing 
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Symptom 

topic 
 

 

Keywords/ 

key phrases 

 

Additional 

symptoms 

(continued) 
 

 

is this the only problem 

otherwise well 

well otherwise 

other symptom 

other problem 

how do you feel in 

general 

how do you feel 

generally 

how do you generally 

feel 

how do you feel 

otherwise 

Haemoptysis 

 

haemoptysis 

hemoptysis 

blood 

rusty 

rust-coloured 

rust coloured 

specks 

Sputum productive 

phlegm 

sputum 

mucus 

mucous 

anything up 

bringing up 

bring up 

brought up 

coughing up 

cough up 

coughed up 

spitting up 
 

 

Symptom 

topic 
 

 

Keywords/ 

key phrases 

 

Sputum    

(continued) 

 

spit up 

producing anything 

coughing anything 

spitting anything 

anythng up 

anthing up 

phlem 

flem 

flegm 

up anything 

dry 

Worse with 

food 

 

you eat 

you have eaten 

you ate 

meals 

food 

after eating 

during eating 

when eating 

if eating 

because of eating 

eating make 

Catch all Worse 

happen 

start 

make you more 

trigger 

triggers 

exacerbating 

exacerbated 

exacerbate 
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Appendix 12 : Sample profile upload instructions for the vignette study 
 

The following is an example of the upload instruction documents I produced for each of the six 'patient' profiles.  
 

Profile 1: 58/59 year old non-smoker with breathlessness, fatigue and swollen ankles 
 

DU = Don't understand video 
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Patient sidebar entry 

 
Demographics Information to enter  

Date of birth 19.05.54 

Address Determined by patient socio-economic circumstance: 

219a Homestead Way – poor, 5 Tulip Way – rich 

Occupation Determined by patient socio-economic circumstance and age 

(but must not have risk of asbestos exposure) 

Ethnicity Varies between patients: white British, black Caribbean, Indian) 

 

Lifestyle Information to enter 

Alcohol Determined by patient’s age/ethnicity/gender 

Smoking Never smoked 

BMI Determined by patient's height and actors build (what is realistic) 

Family history None recorded 

 

Significant medical history Date of diagnosis 

Diabetes mellitus 24.11.09 

Depression 05.01.09 

Allergies None recorded 

 

Medication history When last prescribed or if current 

Flucloxacillin 250mg qds 7day Last prescribed December 2011 

Penicillin (V) 250mg qds 7day Last prescribed December 2011 

Fluoxetine 20mg od Last prescribed November 2010 

Metformin 500mg bd Current prescription 

 

 

Patient examinations/bedside tests entry 

 

Bedside test Result to enter 

Blood glucose 6.7 mmol/L 

Blood pressure 140/80 mmHg 

Cultures No sputum 

Height 180 cm (male) 

163 cm (female) 

Peak flow 555 L/min (male) 

375 L/min (female) 

PHQ-9 score 3/27 

Swabs Swabs taken and sent to laboratory 

Temperature 36.5°C 

Urinalysis Urinalysis normal 

Weight Vary by actor 
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Examination Result to enter 

Abdomen (including rectal) Soft and non tender. No abnormalities detected. 

Breast Not applicable. (male) 

Examination normal. (female) 

Cardiovascular system Heart rate 80 beats/minute. Regular rhythm. 
Bilateral pitting oedema in both feet/ankles.  

ENT examination No abnormality detected. 

Eye examination (including 
fundoscopy) 

No abnormalities seen. No exophthalmos. No 
conjunctival pallor or redness. Schlera, iris and 
cornea normal in colour and appearance 

Foot examination Pulses palpable. Sensation normal. 

Genitalia examination No abnormality detected. 

Heart rate Heart rate 80 beats/minute.  

Nail examination All nails appear normal. 

Neurological examination, 
central (including cranial 
nerves) 

No abnormality detected. 

Neurological examination, 
peripheral 

No abnormality detected. 

Peripheral pulses All pulses palpable. No abnormality detected. 

Respiratory rate Respiratory rate 18 breaths/minute. 

Respiratory system Respiratory rate 18 breaths/minute. No peripheral 
or central cyanosis. Good chest movement. Chest 
clear. 

Joint examination, cervical 
spine 

Good range of pain-free movement. 

Joint examination, shoulder Both joints normal in appearance and movement. 

Joint examination, elbow Both joints normal in appearance and movement. 

Joint examination, wrist Both joints normal in appearance and movement. 

Joint examination, hand Joints normal in appearance and movement. 

Joint examination, thoraco-
lumbar spine 

Normal gait. Good range of pain-free movement. 

Joint examination, hip Both joints normal in appearance and movement. 

Joint examination, knee Both joints normal in appearance and movement. 

Joint examination, ankle Both joints normal in appearance and movement. 

Joint examination, foot Joints normal in appearance and movement. 
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Appendix 13 : Materials provided to GPs during the 
vignette study recruitment process 
 
 

GP recruitment flyer  
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Participant information sheet 

 

  
  

   

Study of GP decision making processes 

Participant Information Sheet 

Thank you for considering taking part in this web-based research study. Please read 
this leaflet, which tells you about the study and what it involves, and do not hesitate 
to email us at gpstudy@ucl.ac.uk if you are unclear about anything or would like 
further information. This study is being carried out by researchers at University 
College London, with funding from the Department of Health.  
 

1. Why are we doing the study? 

When patients feel unwell or experience a painful or unusual symptom, the GP is 
often the first contact, so the decisions that GPs make during these consultations is 
a major influence on patients’ outcomes. However, the factors that influence these 
decisions are poorly understood. In this study we are seeking to understand how 
GPs make decisions when faced with a set of patient characteristics. Ultimately, the 
learning from this study should inform interventions (for example educational 
initiatives or decision aids) to help GPs in making decisions.  
 

2. What is involved? 

The study will use a web-based application to provide 6 simple, simulated 
consultations using patient actors. Participation involves:  

 Registration: you (or a practice representative) will need to complete a short 

form with basic information about your practice and yourself. You will then 

receive login detailed by email and instructions on how to use the web-based 

application. 

 Simulated consultations: when you log into the application, you will see 

‘patients’ in a virtual ‘waiting room’ (Note: not all 6 patients will be visible 

initially). By clicking on a patient, you enter a ‘consultation’, which starts with a 

video presentation by the ‘patient’. You can find out more about this ‘patient’ by 

asking questions (typing in text to which responses appear as pre-recorded 

video links) or clicking on links to examinations, demographic and lifestyle 

information or medical history. At the end of each ‘consultation’ you need to 

enter your management decision for this ‘patient’.  

 Short survey: after you have completed all 6 consultations, you enter a short 

survey about decision-making in your real, every-day practice.  

Each ‘consultation’ should take 7-10 minutes with 5 minutes to complete the survey. 
It is anticipated, therefore, that your entire involvement should take no more than 60 
minutes.  
 

mailto:gpstudy@ucl.ac.uk
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3. Does my practice need special computers or software to access the 

 application? 

No. You will need broadband internet access, a reasonably up to date browser (eg 
Internet Explorer 9, Mozilla Firefox 3.5 or above) and MS Windows XP or more 
recent. You will also need to make sure you can hear sound through your computer 
(through headphones or speakers). If your practice computer system does not meet 
these requirements or you are not sure, we can help - email gpstudy@ucl.ac.uk.  
 

4. Is it a test?  

No: the study is not a test of GPs’ abilities. Rather than seeking the ‘right answer’, 
we are interested in what you would actually do faced with different scenarios. In 
some of the scenarios you will see, an optimal management plan may not be clear. 
 

5. What are the benefits of taking part? 

By participating in the study, you are helping to inform an important area of health 
service delivery. All GPs will be reimbursed £80 for their time on completion of the 6 
vignettes and survey. Furthermore, according to RCGP guidelines participation in a 
research study is eligible for continuing professional development (CPD) – we will 
send a certificate upon completion as evidence of participation.  
 

6. Do I have to take part? 

No: if you decide at any point during the study that you do not wish to take part, just 
email gpstudy@ucl.ac.uk. If you have not completed the study within 3 weeks, you 
will receive reminders by email. 
 

7. What will happen with my information? 

All the information you give for this research and your contact details will be kept 
strictly confidential. The handling, processing, storage and destruction of data 
collected will be conducted in accordance with the Data Protection Act (1998).  
 

8. What will happen to the results of the study? 

We will send a summary of the whole study’s aggregated findings to your practice. 
We will also send GPs a summary of the decisions all participants made in 
response to the profiles you saw.  
 

9. What do I do if I wish to make a complaint about the research? 

If you wish to complain about any aspect of the research, contact the Chief 
Investigator, Rosalind Raine, email: r.raine@ucl.ac.uk, tel: 020 76791713. If you feel 
you do not receive a satisfactory response and you wish to take the matter further 
you should contact the UCLH Complaints Manager giving the project title and the 
Chief Investigator’s contact details at: Complaints Department, 2nd Floor West, 250 
Euston Road, London NW1 2PQ Tel: 0845 1555 000 ext. 3413 Fax: 020 7380 
9595 
 

10. Contacts for further information  

If you have any questions about the study, please contact the researchers, Dr 
Jessica Sheringham or Ms Rachel Sequeira: Dept Applied Health Research, 1-19 
Torrington Place, London WC1E 7HB   020 7679 8286    
gpstudy@ucl.ac.uk    

 

Thank you for taking the time to read about this study 

Study R&D approval reference: 101553 

mailto:gpstudy@ucl.ac.uk
mailto:gpstudy@ucl.ac.uk
mailto:r.raine@ucl.ac.uk
mailto:gpstudy@ucl.ac.uk
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Appendix 14 : Evidence of UCL research and 
development approval for the GP decision making 
study 
 
Research and development approval was obtained for each CCG area we planned 

to recruit GPs from before recruitment in that area commenced. Examples of the 

approval obtained are shown here. 
 

Approval for the CCG areas in North Central London (part of the London region) 
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Approval for the CCG areas in Sussex (part of the Surrey & Sussex region) 
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Appendix 15 : Paper presenting the vignette study 
results (currently submitted for publication) 
 

Sheringham J, Sequeira R, Myles J, Hamilton W, McDonnell J, Offman J, Duffy S, 

Raine R. Variations in GPs' Decisions to Investigate Suspected Lung Cancer: A 

Factorial Experiment Using Multimedia Vignettes. Submitted to BMJ Quality & 

Safety May 2016. Revisions requested. Resubmitted June 2016. 
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Appendix 16 : Coding criteria for the additional 
variables constructed when considering GPs' 
decisions in the vignette study 
 

As discussed in Section 5.1.2.1, in addition to coding my primary variable 'referral 

for chest X-ray' Dr Crofton and I also coded two additional related variables: a less 

stringent variable ' any suggestion chest X-ray', and a much stricter variable ' urgent 

chest X-ray'. The coding criteria for both these variables are below.  
 

Urgent/two week wait referral for chest X-ray (more stringent) 
 
 

 

 

Code as ‘urgent chest X-ray’ - 1 
 

 

Code as ‘non-urgent chest X-ray’ - 0 
 

Chest X-ray requests listed as ‘urgent’, 

‘stat’, ‘immediate’ or ‘same day’: 

e.g. urgent CXR 

       CXR stat 

       CXR immediately 

       send for CXR the same day 
 

Chest x-ray requests where GP notes 

that they would ask for an urgent/same 

day review: 

e.g. CXR…with request for urgent 

report 
 

Hospital/A&E referrals where chest x-

ray was specifically stated in 

management plan or a lung disease is 

most likely/likely diagnosis 
 

Referrals via the two week wait 

pathway 
 

Referral to chest clinic, or for 

respiratory or oncology specialist, if 

specified as urgent 

 

 

 

 

All other requests for chest X-ray where 

no urgency or low urgency is stated. 

e.g. CXR 

       standard CXR 

       non-urgent CXR 
 

Where chest X-ray is referred to using 

uncertain phrasing: 

e.g. possible ECHO and/or CXR 

       may arrange CXR 

       may need a CXR 

       may leave for now 

       consider CXR 

       if I was uneasy I would arrange CXR 
 

Where chest X-ray is considered as a 

potential future management option: 

e.g. CXR if persists 

       review, if no better for CXR 

       if still unwell for CXR 

       give CXR form to go next week if    

       no better 
 

Referral to hospital medics (unless 

chest x-ray specified, or a lung disease 

considered most likely/likely diagnosis) 
 

Referral to non-respiratory specialist: 

e.g. rapid access chest pain clinic 

       cardiology 

       gastroenterology 
 

X-ray requested, but not chest or chest 

not specified 
 

Chest x-ray or referral not in 

management plan 
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Any suggestion of chest X-ray (less stringent) 
 

 

 

 

 

 

 

Code as 
‘suggestion of chest X-ray’ - 1 
 

 

Code as  
‘no suggestion of chest x-ray’ - 0 

 

All management plans that mention 

chest X-ray, including when this is: 
 

- urgent, non-urgent or no urgency  

  stated 
 

  e.g. CXR 
 

         urgent CXR 
 

         standard CXR 
 

- hospital admission/A&E referral  

  where chest X-ray specifically stated  

  in management plan or lung disease  

  is the most likely/likely diagnosis 
 

  e.g. refer to hospital for 12 lead ECG,  

         CXR and arterial blood gases  
 

- referred to using uncertain phrasing: 
 

  e.g. possible ECHO and/or CXR 
 

         may arrange CXR 
 

         may need a CXR 
 

         may leave for now 
 

         consider CXR 
 

         if I was uneasy I would arrange  

         a CXR 
 

- considered as potential future  

  management: 
 

e.g. CXR if persists 
 

       review, if no better for CXR 
 

       if still unwell for CXR 
 

       give CXR form to go next week if  

       no better 
 

Referral to chest clinic or for 

respiratory or oncology specialist 
 

 

Referral to hospital medics where neither 

chest X-ray specified, nor a lung disease 

considered most likely/likely diagnosis: 
 

Referral to non-respiratory specialist: 
 

e.g. rapid access chest pain clinic 
 

       cardiology 
 

       gastroenterology 
 

X-ray requested, but not chest or chest 

not specified 
 

Chest X-ray or referral not in 

management plan 

 

 
NB: for both additional outcomes, where GPs did not state any management plan 
(n=3) this was coded 99 so it can be easily identified and excluded. 
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Appendix 17 : The post-consultation survey  
 

The full content of the post-consultation survey that all GPs completed after the 

vignette study is as follows.  

 

 

-------------------------------------------------------------------------------------------------------------------------- 
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Appendix 18 : Potential reasons for non-clinical 
differences in GPs' referral behaviour proposed by 
studies in my interim systematic review 
 

As discussed in Section 6.2.3, when designing the post-consultation survey I 

reviewed a number of studies which considered potential reasons for non-clinical 

differences in GPs' referral behaviour and used these to select factors to address in 

my survey. Factors these studies proposed could contribute to non-clinical variation 

in GP decision making are listed below. 
 

 

Factor contributing to variation 
 

 

Study 

Male bias in medical knowledge  
(not enough known about how females present, especially 
if is atypically) 

Adams et al,127 
Crilly et al,113 
Ruiz-Cantero et al.128 
 

Unawareness of patient’s risk of disease Srinivasa et al.165 
 

Dilution effect  
(e.g. women present more frequently with symptoms but 
have same/less risk of disease) 

Bosner et al,130 
Ruiz-Cantero et al.128 

Diagnostic test not appropriate 
(e.g. exercise test in women, elderly)  

Bosner et al,130  
Crilly et al.113 
 

Medication not beneficial in certain patient populations Hamilton et al,83 
Martin et al.93 
 

GPs prior knowledge of patient – medical history and 
personality 

Bosner et al,130 
Patel et al.123 
 

Differences in threshold of symptoms reached before 
patient consults GP (therefore some do not meet referral 
threshold) 

Bosner et al,130 
Ruiz-Cantero et al,128 
Patel et al.123 
 

Over-investigation of some patients rather than under-
investigation of others 

Bosner et al.130 

Differences in treatment may relate to differences in initial 
investigation of disease 

Calvert et al.185 

Concordance – GPs treat patients similar to themselves 
differently 

Coyle et al,186 
Tabenkin et al.187 
 

GP perceptions of likely disease severity and prognosis Crilly et al,113 
Currin et al,121 
Patel et al.123 
 

Procedure referring for more risky in certain populations 
(so less willing to take risk) 

 

Crilly et al,113 
Judge et al.124 

GP perception age contra-indication to treat Harries et al,125 
Judge et al.124 
 

Clinically appropriate – the disparities in referral are 
reasonable given likelihood of disease 

Adams et al,127 
Crilly et al,113 
Maserejian et al,188 
Tabenkin et al,187 
de Lusignan et al,77  
Schofield et al.189 
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Factor contributing to variation 
 

 

Study 

GP personal attitude to behaviour (+/- in a certain 
population group) 
 

Geirsson et al.190 
 

Males desire to maintain a stoical or “strong appearance” 
may lead GPs to underestimate significance of a problem 
or symptom 

Geirsson et al,190 
Judge et al.124 

Symptom or behaviour considered normal for that patient 
population 

Geirsson et al,190 
Patel et al,123 
Judge et al.124 
 

Patient incapacitation (e.g. after operation) has significant 
implications  

Judge et al.124 

Patient places opinions of friends/relatives above opinions 
of GP 

Judge et al.124 

Concerns about side-effects of procedure Juni et al,78 
Judge et al.124 
 

Patient concerns about being dependent Juni et al.78 
 

Concerns about not being able to care for others during 
rehabilitation 

Juni et al.78 

Patient does not ask about other available options for 
treatment 

Juni et al.78 

Combinations of socio-demographic variables 
(e.g. gender when combined with age, SEC when 
combined with ethnicity) 

Maserejian et al,188 
Mathur et al.191 

Unstable occupational positions and unwillingness/unable 
to take time off work 

Ruiz-Cantero et al.128 

Socio-demographic variable may make you more prone to 
certain diseases 

Aleimda et al.192 

Concerns about overusing health service Judge et al.124 
 

Patient unable to recognise importance of symptoms Judge et al.124 
 

Patient difficulty articulating symptoms/complaint to doctor Judge et al,124 
Norredam et al,173 
Patel et al,123 
Worth et al.174 
 

Patient has done research Judge et al.124 
 

Patient has lower expectation of health care Judge et al,124 
Norredam et al.173 

Transport difficulties to attend secondary care Sowden et al,92 
Srinivasa et al.165 

Economic costs of attending referral appointment Sowden et al.92 

Shorter consultation times in some patients Videau et al,175 
Norredam et al.173 

Patient reticence in giving information in consultation Videau et al.175 

GPs overburdened Videau et al.175 

Adherence/compliance of patients Millett et al,87 
Schofield et al.189 

Knowledge of services available Norredam et al,173 
Worth et al.174 

Language barriers Norredam et al,173 
Srinivasa et al,165 
Worth et al.174 
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Factor contributing to variation 
 

 

Study 

Use of/need for interpreters Patel et al,123 
Srinivasa et al,165 
Worth et al.174 

Poor access to relevant and important family history if 
family members abroad etc 

Srinivasa et al.165  

Unwillingness of patient to discuss certain topics (e.g. if 
culturally inappropriate) 

Norredam et al,173 
Srinivasa et al,165 
Worth et al.174 

Patient assertiveness Worth et al.174 

GP’s concerns about lack of cultural awareness Worth et al.174 
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Appendix 19 : Descriptive analysis of all 33 factors that GPs were asked to evaluate the 
influence of on their decision making  
 

 

Statement  
 

Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer 

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

 

Histogram 

The patient reports 
difficulty taking time 
off work for an 
appointment/ 
diagnostic test 

226 1 
 

40 
(17.7%) 

178 
(78.8%) 

8 
(3.5%) 

 

20.02 
(p<0.0001) 

 

 
The patient is a 
caregiver 

224 2 17 
(7.6%) 

146 
(65.2%) 

61 
(27.2%) 

23.71 
(p<0.0001) 

 

 
The patient's lifestyle 
puts them at higher 
risk of serious 
disease 

226 1 2 
(0.9%) 

13 
(5.8%) 

211 
(93.4%) 

203.12 
(p<0.0001) 
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Patient's lifestyle puts them at higher risk of serious disease



 

373 

 
 

Statement  
 

Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer 

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

 

Histogram 

You know the 
patient well and are 
familiar with their 
past medical history 

220 5 59 
(26.8%) 

101 
(45.9%) 

60 
(27.3%) 

0.00 
(p=1.0000) 

 
The patient 
frequently attends 
with non-serious 
complaints 

225 2 127 
(56.4%) 

86 
(38.2%) 

12 
(5.3%) 

93.50 
(p<0.0001) 

 
The patient has 
previously failed to 
turn up to primary or 
secondary care 
appointments 

225 1 62 
(27.6%) 

154 
(68.4%) 

9 
(4.0%) 

38.08 
(p<0.0001) 
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Statement  Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer  

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

Histogram 

The patient has not 
followed medical 
advice in the past 
(e.g. did not take 
medication as 
prescribed) 
 
 
 
 

226 1 42 
(18.6%) 

169 
(74.8%) 

15 
(6.6%) 

11.86 
(p=0.0006) 

 

The patient has not 
followed health 
promotion or 
disease prevention 
advice in the past 
(e.g. has not 
stopped smoking) 
 
 
 

225 2 7 
(3.1%) 

196 
(87.1%) 

22 
(9.8%) 

6.76 
(p=0.0093) 

 

The patient has a 
low level of spoken 
English 

224 3 6 
(2.7%) 

158 
(70.5%) 

60 
(26.8%) 

42.56 
(p<0.0001) 
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Statement  Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer  

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

Histogram 

The consultation is 
taking place via an 
interpreter 
 
 
 
 
 

224 3 60 
(26.8%) 

159 
(71.0%) 

5 
(2.2%) 

44.86 
(p<0.0001) 

 
The patient will 
require an 
interpreter for their 
appointment/ 
diagnostic test 
 
 
 

223 3 5 
(2.2%) 

201 
(90.1%) 

17 
(7.6%) 

5.50 
(p=0.0190) 

 
The patient does not 
have a source of 
transport to or from 
the appointment/ 
diagnostic test 
 
 
 

225 2 32 
(14.2%) 

188 
(83.6%) 

5 
(2.2%) 

18.27 
(p<0.0001) 
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Statement  Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer  

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

Histogram 

The patient's 
mobility is poor 

226 1 93 
(41.2%) 

122 
(54.0%) 

11 
(4.9%) 

63.09 
(p<0.0001) 

 
The patient is 
concerned it is 
expensive to travel 
to the 
appointment/diagnos
tic test 

225 2 39 
(17.3%) 

182 
(80.9%) 

4 
(1.8%) 

26.88 
(p<0.0001) 

 
The patient is unable 
to recognise the 
seriousness of their 
symptom(s) 
 
 
 
 
 

223 3 6 
(2.7%) 

110 
(49.3%) 

107 
(48.0%) 

88.50 
(p<0.0001) 
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Statement  Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer  

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

Histogram 

The patient does not 
express their 
symptom(s) clearly 
 
 
 
 
 
 

224 2 29 
(12.9%) 

92 
(41.1%) 

103 
(46.0%) 

40.37 
(p<0.0001) 

 

You are concerned 
that the patient may 
have difficulties 
weighing up the 
consequences of 
different 
management 
options 

220 6 8 
(3.6%) 

111 
(50.5%) 

 

101 
(45.9%) 

77.65 
(p<0.0001) 

 
The patient does not 
ask about other 
management 
options available 

222 3 9 
(4.1%) 

202 
(91.0%) 

11 
(5.0%) 

0.05 
(p=0.8231) 
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Statement  Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer  

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

Histogram 

The patient has 
independently 
researched their 
symptom(s) before 
their consultation 
 
 
 
 

225 1 3 
(1.3%) 

133 
(59.1%) 

89 
(39.6%) 

78.53 
(p<0.0001) 

 

The patient does not 
know what services 
are available to them 
 
 
 
 
 

225 1 9 
(4.0%) 

208 
(92.4%) 

8 
(3.6%) 

0.00 
(p=1.0000) 

 
The patient does not 
appear distressed 
about their 
symptom(s) 

224 1 73 
(32.6%) 

144 
(64.3%) 

7 
(3.1%) 

52.81 
(p<0.0001) 
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Statement  Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer  

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

Histogram 

The patient appears 
anxious about the 
referral/diagnostic 
test 

222 2 38 
(17.1%) 

143 
(64.4%) 

41 
(18.5%) 

0.05 
(p=0.8231) 

 
The patient appears 
concerned about the 
stigma associated 
with certain 
differential 
diagnoses 
 
 

218 8 22 
(10.1%) 

181 
(83.0%) 

15 
(6.9%) 

0.97 
(p=0.3247) 

 
The patient is 
unwilling to discuss 
certain differential 
diagnoses 
 
 
 

 

220 6 21 
(9.5%) 

167 
(75.9%) 

32 
(14.5%) 

1.89 
(p=0.1692) 
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Statement  Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer  

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

Histogram 

The patient says that 
they do not expect 
the diagnostic test to 
be accurate 

216 9 33 
(15.3%) 

171 
(79.2%) 

12 
(5.6%) 

8.89 
(p=0.0029) 

 
The patient is 
concerned about 
overusing the health 
service 

222 4 11 
(5.0%) 

201 
(90.5%) 

10 
(4.5%) 

0.00 
(p=1.0000) 

 
It is not clear which 
test would be most 
appropriate to 
diagnose this 
patient's symptom(s) 
 
 
 

216 11 41 
(19.0%) 

46 
(21.3%) 

129 
(59.7%) 

44.52 
(p<0.0001) 
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Statement  Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer  

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

Histogram 

The diagnostic test 
is unlikely to give an 
accurate result for 
this patient 
 
 
 
 
 

220 6 121 
(55.0%) 

32 
(14.5%) 

67 
(30.5%) 

14.94 
(p=0.0001) 

 

If the diagnostic test 
is positive there are 
limited effective 
treatment options 
available for the 
patient 

219 7 92 
(42.0%) 

92 
(42.0%) 

35 
(16.0%) 

24.69 
(p<0.0001) 

 
Your appointments 
are running late 

224 3 20 
(8.9%) 

157 
(70.1%) 

47 
(21.0%) 

10.09 
(p=0.0015) 
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Statement  Total 'Don't know' 
response 

Less likely 
to refer 

(%) 

No more or less 
likely to refer  

(%) 

More likely 
to refer 

(%) 

McNemar 
test result 
(p value) 

Histogram 

You are aware of the 
cost of the 
diagnostic test(s) 
you are considering 
 
 
 
 
 

222 4 64 
(28.8%) 

146 
(65.8%) 

12 
(5.4%) 

34.22 
(p<0.0001) 

 

The patient would 
have to wait a long 
time for a 
referral/diagnostic 
test 
 
 
 
 
 

225 2 54 
(24.0%) 

152 
(67.6%) 

19 
(8.4%) 

15.84 
(p<0.0001) 

 

A hospital colleague 
is able to provide 
advice promptly by 
telephone or email 

223 4 168 
(75.3%) 

24 
(10.8%) 

31 
(13.9%) 

92.94 
(p<0.0001) 
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