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By David James Bartram 

 
The UK veterinary profession has an elevated risk of suicide. The ability to measure 

the psychological health of this occupational group is an important first step towards 

suicide prevention. The aim of this research was to assess the suitability of the 14-

item Warwick-Edinburgh Mental Well-being Scale (WEMWBS) in this context. 

  The psychometric properties of data quality, scaling assumptions, targeting, 

reliability and validity were rigorously evaluated by the complementary application of 

traditional and modern psychometric methods to data from two large cross-sectional 

samples of the veterinary profession (n = 1796 and n = 8829) derived from 

independent postal surveys. Where possible, the findings were cross-validated 

between samples. External construct validity was assessed by testing a priori 

hypothesised associations between WEMWBS scores and other measures of 

psychological health or psychosocial work characteristics. Internal construct validity 

was examined using traditional factor analytic techniques and Rasch analysis. 

  The WEMWBS did not show floor or ceiling effects. As hypothesised, scores were 

negatively associated with anxiety and depressive symptoms and suicidal ideation. 

Data for the original 14 items deviated significantly from Rasch model expectations 

(chi-square = 558.2, df = 112, p = < 0.001, PSI = 0.918). A unidimensional 7-item 

scale (Short WEMWBS, SWEMWBS) with acceptable fit to the model (chi-square = 

58.8, df = 56, p = 0.104, PSI = 0.832) was derived by sequential removal of the most 

misfitting items. Fit statistics for SWEMWBS were consistent across four further 

random subsets of data drawn from both samples. Interval-level measurements on 

SWEMWBS retained associations with scores on comparator instruments.  

  The analyses provided a range of evidence of the psychometric properties of 

WEMWBS and SWEMWBS, consistent with published results for general population 

samples. The measurement invariance of SWEMWBS between samples of this 

occupational group and the general population was supported. SWEMWBS has 

robust measurement properties which support its suitability as an overall indicator of 

population mental health and well-being in the UK veterinary profession. 
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2  Chapter 1: Introduction 
 

1.0 Introduction 

The UK veterinary profession has an elevated risk of suicide. The ability to measure 

the psychological health of this occupational group is an important first step towards 

suicide prevention. The purpose of this research was to assess the suitability of the 

Warwick-Edinburgh Mental Well-being Scale (WEMWBS) (Tennant et al. 2007), a 

14-item population-level measure of positive mental well-being, in this context. 

This chapter presents an overview of the current knowledge of suicide risk and 

psychological health in the profession, and an introduction to psychological health 

measurement and the psychometric properties of rating scales, as a background to 

the research. The research questions, aims and objectives of the study are 

described and the methodology is summarised. An overview of the study’s 

contributions to research and practice is provided. The chapter ends with a 

summary of the structure of the thesis. 

1.1 Elevated suicide risk among veterinary surgeons 

In the UK, mortality due to suicide is higher in the veterinary profession than in the 

general population, the proportional mortality ratio for suicide being around four 

times that of the general population and twice that of other healthcare professions 

(Bartram and Baldwin 2010, Platt et al. 2010b). This pattern of excess mortality from 

suicide relative to other causes of death appears to have remained fairly stable 

across recent decades. The relative risk of suicide across occupational groups is 

often explained by differences in demographic factors but veterinary surgeons have 

a higher risk of suicide even when these are taken into account (Charlton 1995). 

Little is known about the mechanisms of increased suicide risk in the profession. It is 

uncertain whether the increased risk derives from the characteristics of individuals 

entering the profession, the work environment, or other factors known to influence 

suicide. In common with other high risk occupational groups, veterinary surgeons 

have ready access to effective means of suicide which may play an important 

aetiological role (Hawton 2007). 

Suicide rate is sometimes used as an imperfect proxy indicator of population mental 

health status (Bray and Gunnell 2006). The increased suicide risk among veterinary 

surgeons may be an indicator of increased psychological morbidity within the 

profession. Bartram et al. (2009a, b, c) conducted the first comprehensive cross-

sectional survey of the extent of psychological morbidity among veterinary surgeons 
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in the UK using several standardised instruments embedded into a postal 

questionnaire. The high levels of psychological distress reported suggest that ready 

access to effective means of suicide is probably not operating in isolation to 

increase the suicide risk. 

Research into mental health and suicide among veterinary surgeons is important, 

not only with a view towards enhancing the well-being of individuals within the 

profession and the negative effects that their mental ill-health can have on their work 

colleagues, friends and families, but also to safeguard veterinary public health and 

the health and welfare of animals under their care. Research in this professional 

group might provide additional insights into the influences on mental health and well-

being in other occupations. Moreover, mental ill-health can have financial 

implications for the affected individual, their employer and healthcare provider. 

1.2 Measurement of psychological health 

Not everything that counts can be counted and not everything that can 

be counted counts. Albert Einstein (attributed) [1879-1955] 

Many dimensions of psychological health cannot be measured directly, such as 

attitudes and beliefs, intentions and motives, mood states or behaviours that occur 

in a private setting. Instead, the attributes are measured indirectly by 

operationalising them into multi-item self-report instruments. Each item is 

considered an imperfect measure of the attribute of interest but, as a whole, a set of 

similar items is hypothesised to provide valid indirect assessment of the targeted 

attribute. Responses to items that are believed to represent a single shared attribute 

are usually summed to form a composite score to indicate the level of severity of 

that attribute. Because the attributes of interest are not directly observed, they are 

referred to as latent variables or constructs. In this thesis, the term ‘rating scale’ is 

used as the umbrella term to cover any instrument that conforms to a questionnaire-

style structure, and is used to obtain scores from a person’s responses to 

statements or questions, which in turn are considered to be measurements of a 

specific variable. 

There are three domains on which the quality of a health rating scale can be 

assessed – validity, reliability and responsiveness (Mokkink et al. 2010a, b, c). 

Validity is the degree to which an instrument measures the construct(s) it is 

purported to measure. Reliability is the extent to which scores for patients who have 
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not changed are the same for repeated measurement under several conditions. 

Responsiveness is the ability of an instrument to detect change over time in the 

construct to be measured. 

However, even if these psychometric properties are considered to be acceptable for 

a particular scale, individual scores for each item on the questionnaire and the 

composite score derived by summing each of the item scores, are ordinal in nature. 

That is, the scores have a rank order but the intervals between each score are not 

necessarily equal (Stucki et al. 1996, Hobart et al. 2007). The Hospital Anxiety and 

Depression Scale (HADS) (Zigmond and Snaith 1983) can be used as an example. 

Each item has four possible response categories and, although each category 

represents a greater severity of anxiety or depressive symptoms than the previous 

category, the difference between sequential categories in terms of a quantifiable 

amount of psychological distress is unknown. The categories are assigned 

sequential integer scores which imply incorrectly that the differences are equal. In 

fact the categories are essentially arbitrary observations and the scores do not 

constitute interval measures (Hobart and Cano 2009). 

Ordinal scores are sufficient to separate respondents into groups based upon the 

magnitude of the construct being measured. For example, HADS can be used to 

categorise respondents into non-case, possible case or probable case of clinical 

anxiety and/or depressive illness (Zigmond and Snaith 1983). Ordinal scores are 

also sufficient to indicate whether the severity of the health dimension has improved 

or worsened. However, it is difficult to interpret the extent of the change because the 

distance between each score on the scale does not necessarily reflect equidistant 

steps in the severity of the underlying construct (Stucki et al. 1996). Moreover, it is 

not possible to make meaningful score comparisons between subgroups of 

respondents because, although it is possible to estimate whether the score for one 

subgroup is significantly different from the score for another subgroup, the extent of 

the difference in the severity of the underlying trait is unknown. Furthermore, the 

application of parametric statistical methods is limited by the fact that such methods 

assume the intervals between each score are equal (interval-level scaling). 

A further issue which has potential to confound the interpretation of scores is the 

extent to which evidence for the psychometric properties of validity, reliability and 

responsiveness for an instrument can be generalised across different groups of 

people. For example, without evidence that construct validity (the extent to which 
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item sets are an indirect measure of the latent variable) is invariant across 

population groups, differences between groups might reflect differences in the 

measurement properties of the instrument used rather than true differences in the 

latent variable (Meredith and Teresi 2006). Quantitative group comparisons are not 

defensible if the instrument scores cannot be interpreted in the same way across the 

groups concerned (Gregorich 2006). Differences in the construct validity of the 

instrument between different groups of people could be due, for example, to 

differences in the meaning of the items and their relations. Consequently it is 

appropriate to examine the consistency of the construct validity of an instrument in 

populations which may differ from those in which this property has been previously 

assessed, using both traditional (Gregorich 2006, Meredith and Teresi 2006) and 

modern (Lambert et al. 2011) psychometric methods. For example, Rasch analysis 

of HADS data has been reported for several populations including cancer patients 

(Smith et al. 2006), rehabilitation (Pallant and Tennant 2007), Parkinson’s disease 

(Forjaz et al. 2009), motor neurone disease (Gibbons et al. 2011) and caregivers of 

cancer survivors (Lambert et al. 2011). Variation in the psychometric properties of 

instruments can also occur across different occupational groups (Leiter and 

Schaufeli 1996, Vandenberg and Lance 2000). 

1.3 Need for quality measures of the veterinary profession’s mental health 

The ability to make high quality measurements of mental health and well-being in 

the profession is a requirement for the meaningful interpretation of results from 

studies which aim to explore potential influences on the elevated suicide risk, 

examine changes in mental well-being over time, or evaluate the effectiveness of 

interventions. Yet a structured review of the literature (presented in Chapter 2) has 

identified that several of the questionnaire instruments that have been used in 

reported studies to explore mental health and well-being in the veterinary profession 

are self-formulated and no attempt has been made to establish their measurement 

qualities. Moreover, the utility of existing standardised instruments with known 

psychometric properties relies on the potentially flawed assumption that properties 

established on representative general population samples are generalisable to the 

veterinary profession.  

1.4 Where to begin 

The potential use of an existing scale could have advantages over the development 

of a veterinary profession-specific instrument, provided certain psychometric criteria 
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were fulfilled, because it would enable comparison with data from other population 

groups. The Warwick-Edinburgh Mental Well-being Scale (WEMWBS) (Tennant et 

al. 2007) is a 14-item instrument developed for assessing positive mental well-being 

at a general population level. The instrument captures a wide conception of mental 

well-being including affective-emotional aspects, cognitive-evaluative dimensions 

and psychological functioning. A copy of the instrument is included in Appendix 1. 

The scale offers promise as a tool for measuring mental health and well-being at a 

population level within the veterinary profession. 

The cross-sectional study of mental health and well-being reported by Bartram et al. 

(2009a, b, c) used a questionnaire in which the WEMWBS was embedded with 

several other instruments which are purported to measure related constructs. The 

WEMWBS was also embedded subsequently in a principally employment-related 

questionnaire administered by the Institute of Employment Studies on behalf of the 

Royal College of Veterinary Surgeons (RCVS): the RCVS Survey of the Profession 

2010 (Robertson-Smith et al. 2010). 

Assessments of the psychometric properties of WEMWBS to date are limited to 

student and adult general population samples (Tennant et al. 2007, Stewart-Brown 

et al. 2009, Clarke et al. 2011). 

1.5 Research questions 

Three research questions are addressed: 

1. Is WEMWBS a valid and reliable instrument with potential as an overall 

indicator of mental health and well-being in the UK veterinary profession? 

2. Is it possible to derive an interval-level measure for WEMWBS in this 

occupational group? 

3. Does the instrument retain its validity as an overall indicator of mental health 

and well-being when the raw score is transformed to an interval-level 

measure? 

1.6 Aims and objectives 

The study aims to examine the measurement properties of WEMWBS in the context 

of the veterinary profession to inform judgements concerning: 
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[i] the defensibility of comparing WEMWBS scores for the veterinary 

profession with those for other population groups, and 

[ii] the potential utility of the instrument for future research, including, for 

example, the monitoring of clinically meaningful trends in mental health 

and well-being in this occupational group over time.  

The objectives are to: 

[a] Explore the properties of WEMWBS using traditional psychometric 

methods based on classical test theory (CTT). 

[b] Evaluate the internal construct validity of WEMWBS using Rasch analysis, 

attempt to derive an item set which fits model expectations, and compute a 

raw score to interval scale transformation for the fitting item set. 

[c] Re-examine the external construct validity of WEMWBS using the interval-

level measurements derived from the Rasch analysis. 

1.7 Approach 

The study aims to adopt a comprehensive approach to evaluate the psychometric 

properties of WEMWBS in the context of the veterinary profession, which includes 

the complementary application of both traditional and modern psychometric 

methods. 

The comprehensive evaluation of a rating scale should involve the examination of 

six psychometric properties: data quality, scaling assumptions, targeting, reliability, 

validity and responsiveness (McHorney et al. 1994, Ware and Gandek 1998, Hobart 

et al. 2001a, Lohr 2002, Hobart and Cano 2009, Cano and Hobart 2011). Although 

several psychometric analyses provide evidence for more than one property, and 

there is overlap among properties, this list of properties provides a useful framework 

to describe the methods and results of rating scale evaluations (Hobart and Cano 

2009) and is used to guide evaluation of the measurement properties of WEMWBS 

in the present study. 

To further increase the robustness of the evaluation, analyses were conducted with 

two large, independently-derived datasets and, where possible, the findings were 

validated across both samples. 
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The first dataset was derived from a postal questionnaire survey mailed in 

October/November 2007 to a large stratified random sample of 3200 veterinary 

surgeons practising in the UK: A cross-sectional study of mental health and well-

being and their associations in the UK veterinary profession. This number 

represents approximately 20% of the membership of the RCVS, excluding those 

practising overseas or retired. The survey yielded a response rate 56.1% 

(1796/3200) (Bartram 2009, Bartram et al. 2009b). 

The overarching objectives of this survey were to explore the mental health and 

well-being of the UK veterinary profession to provide empirical evidence to assess 

their contribution to the elevated suicide risk and inform the development of 

strategies to improve psychological health and attenuate suicide risk. Analysis of the 

results was limited to the examination of associations between scores for the 

instruments employed and demographic or occupational factors such as gender, 

age, type of work, employment status and number of hours worked and on-call. 

Academic supervision for the study was provided by Professor D.S. Baldwin, 

Division of Clinical Neuroscience, Faculty of Medicine, University of Southampton. 

This work was submitted by David Bartram (DJB) in part fulfilment of the 

requirements of the RCVS Diploma of Fellowship, awarded November 2009 

(Bartram 2009a). Examination of associations between scores on different scales 

and assessment of the psychometric properties of the scales was outside the scope 

of this body of work. 

The second dataset was derived from the RCVS Survey of the Profession 2010 

which was mailed in January/February 2010 to all the veterinary surgeons listed on 

the RCVS Register. The survey yielded a response rate of 37.4% (8829/23,594). 

The aim of the survey was to provide the RCVS and other interested parties with 

contemporary information on the structure, activities and changes within the 

profession to inform effective governance. Consequently, the content of the 

questionnaire was mainly employment-related. The decision to embed WEMWBS 

into the questionnaire was in response to discussions between DJB and the RCVS 

based on the results from the cross-sectional study of mental health and well-being 

in the profession reported by Bartram et al. (2009a, b, c). The RCVS recognised the 

value of routinely including in their surveys an instrument with potential to assess 

population-level trends in mental health and well-being over time. 
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1.8 Contributions to research and practice 

• Extends knowledge of the psychometric properties of WEMWBS by 

providing supportive evidence for measurement invariance between the 

general population and an alternative sample population. 

• Corroborates existing evidence of the instrument’s psychometric properties 

derived from student and general population samples.  

• Provides evidence to support the validity of WEMWBS as an overall indicator 

of population mental health and well-being in the UK veterinary profession. 

• Derivation of a raw score to interval measurement transformation to facilitate 

meaningful examination of differences between subgroups of the profession 

and the interpretation of change scores. 

• Provision of a baseline of measures from which to monitor future change and 

trends in mental health and well-being among veterinary surgeons in the UK. 

• Commitment from the RCVS to include WEMWBS in future surveys of the 

profession and monitor scores over time. 

• Contribution to the general body of knowledge on measurement of 

population-level mental health and well-being in occupational groups. 

• Raised awareness of the mental health and well-being within the profession 

which has prompted the development of targeted interventions, including the 

development and implementation of the RCVS Health Protocol (RCVS 

2010a). 

• The quantitative measurement of psychological health within the profession 

facilitated by this research is complemented by two ongoing qualitative 

approaches to the identification of possible influences on the elevated 

suicide risk. The studies were undertaken by the author and data collection 

is completed. A synopsis of them is given in Appendix 8 but they are not 

otherwise reported in this thesis.  
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1.9 Document structure 

Chapter 1 presents an introduction to the research and its importance for the 

veterinary profession. Relevant literature relating to suicidal behaviour and mental 

health among veterinary surgeons is reviewed in Chapter 2. Chapter 3 outlines the 

theory which underpins techniques to evaluate the quality of psychological 

measurement instruments. The methods and results of the research are reported in 

Chapters 4 and 5 respectively. The results are discussed in Chapter 6 and the 

strengths and limitations of the study are indentified. The chapter concludes with a 

discussion of the implications for research and the profession of both the 

psychometric analyses and the literature review of potential influences on the 

elevated suicide risk. Proposals for interventions which have potential to improve 

psychological health and attenuate suicide risk are included in the discussion of the 

implications of the study for the profession. The study conclusions are presented in 

Chapter 7. Supplementary documentation including: copies of survey instruments; 

confirmation of ethical approval; the results of tests of association between scales 

that are not reported elsewhere in the thesis; an outline of related qualitative studies 

undertaken by the author; and study-related publications are presented in the 

Appendices.



11 
 

 
 
 
 
 
 

Chapter 2: 
 
 
 
 

Veterinary surgeons and suicide: a structured 
review of possible influences on increased risk 

 
 

 

 

 

 

 

 

 

 

 



12  Chapter 2: Structured review of possible influences on increased risk 

 

2.0 Introduction 

There have been concerns for many years that mortality due to suicide is higher in 

the veterinary profession than in the general population (Mellanby 2005). 

This chapter reviews the published data on suicide risk in the veterinary profession 

and compares it with that in other healthcare professions and the general 

population. Studies of suicide statistics across several different time periods in UK 

consistently report that the veterinary profession has around four times the 

proportion of all deaths certified as suicide that would be expected from the 

proportion for the general population, and around twice that for other healthcare 

professionals. This observation of increased risk is supported by studies in other 

countries. 

The relative risk of suicide across occupational groups is often explained by 

differences in demographic factors but veterinary surgeons have higher risk of 

suicide even when these demographic factors are taken into account (Charlton 

1995). 

There has been much speculation regarding possible mechanisms underlying 

increased suicide risk in the profession, but little empirical research. 

This chapter presents a narrative synthesis of the central themes reported in the 

literature as possible influences on the increased suicide risk. A review of current 

knowledge about possible influences on the suicide rate among veterinarians and 

factors elevating the risk in other occupations and in the general population is used 

to propose a hypothetical model to explain suicide risk in veterinary surgeons. 

Based on testable constructs, it attempts to clarify a complex interaction of possible 

mechanisms across the career life course and thereby facilitate a more systematic 

approach to research in this field. 

2.1 Literature search methodology 

Papers relevant to mental health among veterinary surgeons were identified by 

searching PubMed (which includes MEDLINE) and Google Scholar for articles 

published after 1970. Search terms included but were not limited to: veterinary and 

depression, suicide, stress, burnout, distress, abuse, alcohol drinking, substance-

related disorders, psychosocial working conditions, coping or psychiatry. Additional 

articles were identified by scrutinising the reference lists of relevant articles, hand 
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searching of conference proceedings, examining regular automatic customised e-

mail alerts for relevant new articles in journals (Ovid Autoalert), and by consulting 

experts. The search strategy excluded non-English language records. Articles were 

included as appropriate to provide a comprehensive structured review of the 

evidence of increased suicide risk among veterinary surgeons and possible 

influences on the increased risk, including evidence from other occupational groups. 

Themes were integrated to inform the development of a hypothetical explanatory 

model based on testable constructs.  

2.2 Suicide statistics 

2.2.1 United Kingdom 

2.2.1.1 General population 

The Office for National Statistics defines ‘suicide’ as deaths given an underlying 

cause of intentional self-harm and deaths due to self-injury or poisoning of 

undetermined intent. The latter are included as there is evidence that most injuries 

and poisonings of undetermined intent (‘open verdicts’) are cases where the harm 

was self-inflicted but there was insufficient evidence to prove that the deceased 

deliberately intended to kill themselves. Suicide statistics based on suicide verdicts 

alone are an underestimate because there is evidence that around 75% of 

undetermined deaths are actually suicides (Linsley et al. 2001, Brock et al. 2006). 

There is concern that the increasing use of ‘narrative verdicts’ by coroners over the 

last decade, in lieu of the ‘short form’ verdicts of suicide or ‘open’, may have 

reduced the reliability of the statistics (Gunnell et al. 2011). 

Suicides represent almost 1 percent of the total of all deaths for ages 15 years and 

over in the UK: 5675 people killed themselves in 2009, a fall of 10 percent from the 

1991 total (Office for National Statistics 2011). Three-quarters of suicides in 2009 

were of men (Office for National Statistics 2011). Time-trend analysis shows that the 

male-to-female sex ratio for suicides has remained around 3:1 since the early 

1990s, with fluctuations from over 4:1 in the 1880s to 1.5:1 in the 1960s which are 

thought to be largely due to variations in the availability and lethality of suicide 

methods more favoured by women than men (Thomas and Gunnell 2010). Suicide 

was reported to be the most common cause of death among men aged 15 to 44 

years in the general population (Brock and Griffiths 2003, Griffiths et al. 2005, 

General Register Office for Scotland 2007) and although suicide rates in young men 
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have declined markedly and are at their lowest level for almost 30 years (Biddle et 

al. 2008), suicide remains a common cause of death among men in this age range. 

2.2.1.2 Veterinary surgeons and other high risk occupations 

Several studies from a number of countries have found that members of some 

occupational groups are at greatly increased risk of suicide (Agerbo et al. 2007), this 

elevated risk being seen in healthcare professionals including doctors (Hawton et al. 

2001, Schernhammer and Colditz 2004, Torre et al. 2005), pharmacists (Kelly and 

Bunting 1998), dentists (Alexander 2001) and nurses (Hawton and Vislisel 1999). 

Farmers are also at increased risk (Malmberg et al. 1999). 

In Great Britain, the standard method used to make comparisons between the death 

rates by suicide in different occupations and the general population is by calculation 

of the proportional mortality ratio (PMR). The PMR is a ratio, often expressed as a 

percentage, of how more or less likely a death in a particular occupation is to be 

from suicide as opposed to other causes, than a death of someone of the same age 

(or within the same specified age range) and gender in the general population as a 

whole. A PMR of 100 indicates that there is no difference in the ratio of suicide 

deaths to all deaths in the occupation compared with the general population, while a 

PMR for suicide of 200 indicates that twice the expected proportion of suicide 

deaths to all deaths was recorded in that occupational group (Kelly and Bunting 

1998). 

While PMR is a widely used measure, it should be acknowledged that PMR is 

affected by the relative frequency of other causes of death. A high PMR can indicate 

lower mortality from other causes, as well as higher mortality from the cause being 

examined. Lower mortality from other causes may account for the high PMRs for 

suicide identified for some high social class occupational groups, including 

healthcare professionals (Kelly et al. 1995, Kelly and Bunting 1998, Hawton et al. 

2001, Meltzer et al. 2008). Moreover, lower mortality from other causes may also 

explain the apparent paradox between high PMRs for suicide identified for some 

high social class occupational groups and robust evidence of an inverse relationship 

between occupational social class and risk of suicide; the lower the social class, the 

higher the risk (Platt and Hawton 2000). However, Meltzer et al. (2008) reported a 

high standardised mortality ratio (SMR) for suicide – a population risk statistic 
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unaffected by the frequency of other causes of mortality – for female veterinarians, 

indicating significantly higher suicide mortality than the general population.1 

The absolute number of suicides by veterinary surgeons is low due to the small size 

of the profession (approximately 16,000 veterinary surgeons practising in the UK), 

but there is a substantial literature indicating that the profession is at increased risk 

compared to other occupations and the general population. Awareness of the 

increased risk has existed for many years. For example, a survey of the causes of 

mortality in veterinarians resident in Britain followed up from 1949-1953 to 1975 

reported a two-fold increase in mortality from suicide (Kinlen 1983). 

On the basis of proportional mortality ratios (PMRs) in England and Wales (Charlton 

et al. 1993, Kelly et al. 1995, Kelly and Bunting 1998, Mellanby 2005, Meltzer et al. 

2008) and Scotland (Stark et al. 2006a), the chances of a death in this occupational 

group being due to suicide are around four times that of the general population, and 

around twice that of other healthcare professionals. 

PMRs for the highest risk occupations for men are presented in Table 2.1 (England 

and Wales) and Table 2.2 (Scotland). The PMR for veterinary surgeons is 

consistently one of the highest. 

                                                 
1 SMR: 431, 95% CI: 140 to 1005 (England and Wales, 2001-2005) 
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Table 2.1: High risk occupational groups for suicide (suicide and open verdicts), men 
aged 16 to 64 years 1979-1990, men aged 20 to 64 years 1982-1987, 1991-1996 and 
2001-2005, England and Wales 
 

 PMR 95% 
confidence interval 

   
1979-1990 1   
Veterinarians 364 NR 
Pharmacists 217 NR 
Dentists 204 NR 
Farmers 187 NR 
Medical practitioners 184 NR 
   
1982-1987 2   
Veterinarians 349 203 to 559 
Farmers, horticulturalists, farm 
managers 

202 180 to 226 

Librarians, information officers 226 140 to 345 
Pharmacists 214 140 to 313 
Medical practitioners 175 138 to 218 
Dental practitioners 192 117 to 296 
   
1991-1996 2   
Dental practitioners 249 161 to 367 
Veterinarians 324 148 to 615 
Farmers, horticulturalists, farm 
managers 

144 124 to 166 

Medical practitioners 147 115 to 185 
Garage proprietors 155 112 to 208 
Pharmacists 171 111 to 252 
   
2001-2005 §, 3   
Dental practitioners 292 173 to 461 
Farmers 189 157 to 227 
Beauticians and related occupations 297 143 to 547 
Medical practitioners 165 125 to 214 
Artists 171 124 to 229 
   

 

Within each year range, occupations are listed in descending order of lower bound of 95% 

confidence interval so that those most significantly different from the general population 

appear at the top. 
§ Note: The lower bound of the 95 percent confidence interval of suicide PMR for 

veterinarians 2001-2005 did not exceed 100 and is therefore not reported by Meltzer et al. 

(2008). 

Sources: 1 Charlton et al. (1993); 2 Kelly and Bunting (1998); 3 Meltzer et al. (2008) 

NR, Not reported
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Table 2.2: Suicide and undetermined intent deaths for men aged 16 to 45 years and 46 
to 64 years in Scotland in 1981-1999 
 

 16- to 45-year old men 46- to 64-year old men 
 PMR 95% 

confidence interval PMR 95% 
confidence interval 

 
1981-1999 

    

Veterinarians 293 80 to 749 301 36 to 1088 
Medical practitioners 180 118 to 265 205 109 to 351 
Dentists 128 26 to 374 235 76 to 548 
Pharmacists 43 1 to 238 118 14 to 242 
     

 

Note: When the 95% confidence interval includes 100, the difference between the PMR for 

an occupation and the general population is not statistically significant (p<0.05). 

Source: Stark et al. (2006a) 

Mellanby (2005) undertook a detailed analysis using PMRs for deaths by suicide in 

England and Wales among veterinarians, medical practitioners and dental 

practitioners. The results are summarised in Table 2.3. For both time periods, the 

PMR was markedly higher for veterinarians. The PMR for suicide among male 

veterinarians remained stable over time. By contrast, the PMR for suicide among 

females increased considerably but this must be interpreted with caution due to the 

small absolute number of deaths involved. Meltzer et al. (2008) also reported a high 

PMR for suicide among women veterinarians in 2001-2005 (PMR: 609, 95% CI: 198 

to 1422). 

Mellanby (2005) was unable to complete a detailed analysis of the age, background, 

previous health history and type of veterinary work undertaken due to restrictions 

imposed to protect individuals’ privacy. However, suicides by veterinary surgeons do 

not appear to be confined to a restricted age range (Mellanby 2005, Stark et al. 

2006a) as the age group distribution of suicides is not substantially different from all 

occupations combined (Kelly et al. 1995). 
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Table 2.3: Mortality from suicide in male veterinarians, medical practitioners and 
dental practitioners, and in female veterinarians and medical practitioners, aged 20 to 
74 years, in England and Wales in 1979-1990 (excluding 1981) and 1991-2000 
 

 PMR 95% confidence interval 

 
1979 -1990 (excluding 1981) 

  

Male   
    Veterinarians 361 252 to 503 
    Medical practitioners 162 106 to 262 
    Dental practitioners 194 137 to 266 
   
Female   
    Veterinarians 414 166 to 853 
    Medical practitioners 193 143 to 254 
   
1991- 2000   
Male   
    Veterinarians 374 244 to 548 
    Medical practitioners 175 147 to 206 
    Dental practitioners 227 162 to 309 
   
Female   
    Veterinarians 1240 446 to 2710 
    Medical practitioners 462 339 to 614 
   

 

Data were incomplete for 1981 so this year was excluded from the analyses 

Source: Mellanby (2005) 

There are many difficulties when comparing the risk of suicide across occupational 

groups. These include the effects of different socio-demographic factors both 

between occupations and within occupational specialisms. It is important that 

confounding by such factors is adequately controlled (Wilhelm et al. 2004). While 

most differences in suicide risk between occupations are accounted for by 

differences in income and employment status, the most striking exceptions are for 

veterinary surgeons, doctors, nurses and pharmacists, all having significantly higher 

rates of suicide even when demographic factors are taken into account (Charlton 

1995, Stack 2001, Agerbo et al. 2007). Charlton (1995) linked data from death 

certificates and characteristics of the electoral ward of the deceased individuals’ 

usual residence to undertake a case-control analysis of suicide risk. Table 2.4 

presents the relative risk of suicide among veterinarians and other high risk 

occupational groups after controlling for demographic factors. The risk of suicide 

relative to death from other causes, among male veterinarians aged 16 to 44 years 

and 45 to 64 years and female veterinarians aged 16 to 64 years, was elevated by 
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4.6, 5.6 and 7.6 times respectively, in comparison with individuals in the general 

population with similar demographic characteristics. 

Table 2.4: Relative risk (RR) of suicide in high risk occupational groups for men aged 
16 to 44 years and 45 to 64 years and females aged 16 to 64 years, in England and 
Wales in 1990-1992, compared with reference groups 
 

 Men aged 16-44 Men aged 45-64 Women aged 16-64‡ 
 

RR 
95% 

confidence 
interval 

RR 
95% 

confidence 
interval 

RR 
95% 

confidence 
interval 

       
Veterinarians 4.61 1.49 to 14.25* 5.62 1.60 to 19.74* 7.62 1.04 to 55.94* 
Pharmacists 1.15 0.37 to 3.52 4.15 2.00 to 8.58** 1.21 0.27 to 5.35 
Dentists 2.26 0.93 to 5.47 5.19 2.29 to 11.76** - - 
Farmers 0.88 0.60 to 1.30 1.93 1.48 to 2.51** - - 
Medical 
practitioners 1.50 0.90 to 2.50 2.22 1.35 to 3.65* 4.54 2.54 to 8.13** 

       
 

Risk is relative to deaths from other causes 

Reference groups are married; UK-born; corresponding age range; not in the 10 highest 

occupational groups; in urban wards with owner occupancy >85%; unemployment <5%; 

<6.5% of occupants changing address per year; <9% of adults below pensionable age living 

alone 
‡ No significant model differences for women under and over age 45 
* p<0.01; ** p<0.001 

Source: Charlton (1995) 

Table 2.5 shows for men and women the distribution of suicides by method for 

veterinary surgeons and all occupations combined. Deliberate self-poisoning is the 

most common method of suicide in male and female veterinarians, accounting for 76 

and 89 percent of suicides respectively, compared to 20 and 46 percent respectively 

of suicides in the general population of England and Wales (Kelly and Bunting 

1998). Veterinary surgeons and pharmacists have the highest proportions of 

suicides using this method for all occupational groups; medical practitioners also 

have an increased risk of this specific method of suicide (Kelly and Bunting 1998, 

Hawton et al. 2000, Agerbo et al. 2007). There are many reports of the use of 

medicines for veterinary anaesthesia and euthanasia as suicide agents (for 

example, Clark and Jones 1979, Cordell et al. 1986, Smith and Lewis 1989, Stowell 

1998, Elliott and Hale 1999, Résière et al. 2001, Kintz et al. 2002, Romain et al. 

2003, Elejalde et al. 2003, Sterken et al. 2004). Barbiturates are the drugs most 
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commonly used for suicide by doctors (Hawton et al. 2000) and were used by at 

least half of male veterinary surgeons who died by suicide by deliberate self-

poisoning between 1982 and 1996 in England and Wales (Kelly et al. 1995). 

Firearms are the second most common method of suicide by male veterinary 

surgeons, the proportional use of which was also raised relative to the general 

population, accounting for 16 percent and 5 percent of suicides respectively (Kelly 

and Bunting 1998). 

Table 2.5: Percentage distribution of suicides by method for veterinarians and 
combined suicides for all occupations, for males aged 20 to 64 years and for females 
aged 20 to 59 years, in England and Wales, 1982 to 1996 
 

Suicide method  
Poisoning 
by solid 
or liquid 

substances 

Poisoning 
by other 

gases and 
vapours 

Hanging 
and 

suffocation
Drowning

Firearms 
and 

explosives 
Other 

       
Male       
   
Veterinarians 76 3 5 0 16 0 
All men 20 27 27 6 5 16 
       
Female       
   
Veterinarians 89 11 0 0 - 0 
All women 46 10 17 9 - 18 

 
 

Note: Percentages may not add to 100 due to rounding 

Source: Kelly and Bunting (1998) 

2.2.2 Rest of the world 

International comparisons of suicide risk by occupation are hindered by variation 

between countries in the classification and recording of suicides (Andriessen 2006) 

and the use of a range of different measures of suicide risk across the literature 

(Platt et al. 2010b). 

A study of mortality patterns among US veterinarians from 1947 to 1977 showed 

significantly elevated mortality from suicide relative to death from other causes for 

males (PMR: 170), particularly for those in small animal practice (PMR: 357), and 

with a higher proportion of self-poisonings compared with the general population 

(Blair and Hayes 1980, Blair and Hayes 1982). Barbiturates were the drugs most 

commonly used for suicide. In a separate study in California, male and female 
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veterinarians had significantly elevated mortality from suicide of, respectively, 2.5 

times and 5.9 times the rate in the general population of that state. Mortality from 

suicide was significantly elevated for veterinarians who had worked in the profession 

for fewer than 30 years (Miller and Beaumont 1995). Elevated mortality from suicide 

relative to death from other causes is also reported for male (PMR: 197) and female 

(PMR: 180) veterinarians in Washington State, from 1950 to 1999 and 1974 to 1999 

respectively (Milham and Ossiander 2001). 

In a large study in Norway which examined suicide deaths by occupation over a 40-

year period (Hem et al. 2005), the highest rate was among male veterinarians with a 

suicide rate approaching twice that in the general population. Suicide rates for 

different healthcare professions are summarised in Table 2.6.  

Table 2.6: Suicide rates for men aged over 20 years per 100,000 person years in 
Norway in 1960-2000 
 

 
Suicide rate 

per 100,000 person years 
95% 

confidence interval 
   
Veterinarians 44 25 to 75 
Physicians 43 35 to 53 
Dentists 33 23 to 46 
Pharmacists 29 13 to 64 

   

General population 23 23 to 24 

 

Source: Hem et al. (2005) 

Using a similar method, a suicide rate among veterinary surgeons of 45 per 100,000 

person years (95% CI: 25 to 82 per 100,000) was reported for two Australian states 

combined, approximately four times the rate in the general population for the states 

concerned (Fairnie 2005, Jones-Fairnie et al. 2008). The principal method of suicide 

was self-poisoning by drugs, mainly injectable barbiturates, and the suicides were 

not confined to a restricted age range; the age distribution of suicides for veterinary 

surgeons was not substantially different from the Australian general population. 

Hawton et al. (2011) used data from Danish national registers for 1981-2006 to 

examine risk of suicide in nurses, physicians, dentists, pharmacists and veterinary 

surgeons compared to teachers and the general population. Crude age- and 

gender-adjusted rate ratios for suicide compared to teachers were significantly 

elevated in nurses (RR: 1.90, 95% CI: 1.63 to 2.21), physicians (RR: 1.87, 95% CI: 
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1.55 to 2.26), dentists (RR: 2.10, 95% CI: 1.58 to 2.79) and pharmacists (RR: 1.91, 

95% CI: 1.26 to 2.87), but not veterinary surgeons (RR: 1.04, 95% CI 0.63 to 1.74). 

Similarly, the risk of suicide among veterinarians, as assessed by standardised 

mortality ratios, was not elevated in comparison with the total employed population 

in an examination of suicide by identified occupational groups in New Zealand over 

a period of 30 years (Skegg et al. 2010). 

It is interesting that in contrast to other countries, there was no indication in 

Denmark and New Zealand of elevated risk in veterinarians. This suggests that 

comparative studies across a range of countries of the prevalence of potential risk 

factors for suicidal behaviour may be of value to help explain the differences. 

2.3 Risk factors for suicide and suicidal behaviour 

Suicide and suicidal behaviour is thought to result from a complex interplay of risk 

and protective factors that are biological, psychological, and social in nature. Mental 

health disorders play the strongest role in the aetiology of suicidal behaviour. 

Psychological autopsy studies report that around 90 percent of those dying by 

suicide or making serious suicide attempts have a mental health disorder, most 

frequently depression and/or alcohol misuse (Cavanagh et al. 2003). However, while 

a mental health disorder is generally a necessary condition for suicide, it is not 

sufficient. Most psychiatric patients do not die by suicide (Mann et al. 1999). 

Additional risk and protective factors are also involved. 

An understanding of risk factors for suicide and suicidal behaviour in the general 

population provides a foundation for elaborating possible mechanisms to explain 

suicidal behaviour within a specific occupational group. 

The risk factors for suicide act either distally (‘upstream’), or proximally 

(‘downstream’). Distal risk factors affect the threshold for suicide and indirectly 

increase an individual’s risk when they experience a proximal risk factor. Proximal or 

trigger factors are temporally closer to the suicidal behaviour and often act as 

precipitants (Mościcki 1997). The risk factors for suicide and suicidal behaviour can 

be broadly categorised into social and demographic, psychiatric, situational, 

biological and psychological and are summarised in Tables 2.7 to 2.11 respectively. 
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Table 2.7: Social and demographic risk factors for suicide and suicidal behaviour 
 

Social and demographic 

Age The highest suicide rates in the UK are among young men aged 15-
44 years. Among women, the highest rates are for those aged 75 
years and over (Brock et al. 2006) 

Gender Almost three-quarters of suicides in the UK are of men (Brock et al. 
2006). Women are twice as likely to experience major depression but 
their greater inclination to consult friends, readiness to accept help 
and willingness to change their minds helps protect against suicide 
(Murphy 1998). Women are more likely to make non-fatal suicide 
attempts (Miller et al. 2004) 

Marital status 
 

The suicide rate for divorced, widowed or single (never married) men 
and women is around three times higher than for married men and 
women (Griffiths et al. 2008) 

Education 
 

Risks are elevated among individuals who have poor or limited 
education (Gould et al. 1996) 

Religion Risks are elevated among those without religious affiliation 
(Neeleman 1998) 

Socio-economic 
status 

Risks are inversely related to social class (the lower the class, the 
higher the rate) (Platt and Hawton 2000) 

Unemployment Risks are higher among the unemployed (Platt and Hawton 2000) 
Occupational group 
 

Risk is higher for those working in medical and allied professions, 
farmers and nurses (Platt and Hawton 2000) 

Rural location Greater risk of male suicide in remote rural areas relative to urban 
areas and lower risk of female suicide in accessible rural areas 
(Levin and Leyland 2005). Rural location may create geographic, 
psychological, and socio-cultural barriers to the treatment of suicidal 
thoughts and behaviours (Hirsch 2006) 

Ethnic origin 
 

Suicide rate varies between countries and between ethnic groups 
within countries (McKenzie et al. 2003) 

 
Table 2.8: Psychiatric risk factors for suicide and suicidal behaviour 
  
Psychiatric 

Mood disorders Mood disorders are the mental health disorders most commonly 
associated with suicide. Risk of suicide is increased twenty-fold for 
those with major depression (Harris and Barraclough 1997) 

Substance misuse Alcohol misuse predisposes to suicidal behaviour through its 
depressogenic and disinhibitory effects and promotion of adverse life 
events (Brady 2006) 

Anxiety disorders Anxiety disorders are an independent risk factor for subsequent 
onset of suicidal ideation and attempts (Sareen et al. 2005). Co-
morbid anxiety disorders amplify the risk of suicidal behaviour in 
persons with mood disorders (Sareen et al. 2005, Hawgood and De 
Leo 2008) 

Schizophrenia Risk of suicide is increased thirty- to forty-fold for those with 
schizophrenia (Harris and Barraclough 1997) 

Personality 
disorders 

Personality disorders are associated with increased risk of suicide 
and suicide attempt, independently and co-morbidly with other 
mental health disorders (Schneider et al. 2006) 

Co-morbidity Co-existence of multiple mental health disorders is associated with 
increased suicide risk (Cavanagh et al. 2003) 

Previous suicidal 
behaviour 

Individuals who make non-fatal suicide attempts are at higher risk of 
further suicide attempts and completed suicide (Hawton et al. 2003) 
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Table 2.9: Situational risk factors for suicide and suicidal behaviour 
 
Situational 

 
Stigma Stigma associated with mental illness can reduce help-seeking 

behaviour (Dinos et al. 2004) 
Lack of social 
support 

The association between poor family and/or social integration and 
suicide is robust and largely independent of the presence of mental 
health disorders (Duberstein et al. 2004) 

Influence of others Direct or indirect exposure to the suicidal behaviour of others can in 
some circumstances influence attitudes and increase vulnerability to 
suicide (Maris et al. 2000) 

Adverse life events Suicidal behaviour is often preceded by exposure to stressful life 
events (Baca-Garcia et al. 2007) 

Access to lethal 
means 

Accessibility of lethal means has a strong influence on suicide rate 
(Hawton 2007) 

Major physical 
illness 

There is an association between suicidal behaviour and physical 
illnesses including AIDS, pulmonary disease, cancer and 
neurological disorders such as stroke, multiple sclerosis and some 
forms of epilepsy (Druss and Pincus 2000, Verrotti et al. 2008) 

Imprisonment There is a five-fold excess of suicides in the prison population of 
England and Wales (Fazel et al. 2005) 

  
 
Table 2.10: Biological risk factors for suicide and suicidal behaviour 
 
Biological 

  
Family history of 
suicidal behaviour 

Suicidal behaviour is highly familial and, on the basis of twin and 
adoption studies, heritable (Brent and Mann 2005) 

Neurotransmitter 
system 
dysregulation 

Neurotransmitter system dysregulation, especially serotonin, is 
associated with increased risk of suicidal behaviour (Mann 2003) 

Menstrual cycle The risk of suicide attempt may increase in phases of the menstrual 
cycle which have lower oestrogen levels (Saunders and Hawton 
2006) 

  
 
Table 2.11: Psychological risk factors for suicide and suicidal behaviour 
 
Psychological 

  
Personality 
characteristics 

The personality traits of hopelessness, neuroticism, and extroversion 
are associated with suicidality (Brezo et al. 2006) 

Perfectionism There is considerable evidence that aspects of perfectionism are 
associated with suicidality (O’Connor 2007) 

Cognitive style Suicide is associated with a constriction in cognitive style which leads 
to impairments in problem-solving and positive future cognitions 
(Sheehy and O’Connor 2008) 

Over-general 
autobiographical 
memory 

Depressed and suicidal individuals show a reduced ability to be 
specific in recalling personal memories (Williams and Broadbent 
1986) 
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2.4 Protective factors against suicide and suicidal behaviour 

Protective factors are those which are thought to buffer against suicidal behaviour 

during periods of risk such as adverse life events. Empirical evidence on risk factors 

for suicide and suicidal behaviour is far more abundant than that on protective 

factors, which remain largely at a theoretical level of discussion (Bertolote 2004). 

Those protective factors which are not merely positive configurations of the risk 

factors outlined above are listed in Table 2.12 below. 

Table 2.12: Protective factors against suicide and suicidal behaviour 

Protective factors 

 
Reasons for living (e.g. 
parenthood) 
Good emotional relationship 
Survival and coping skills and 
beliefs 
Family and social connectedness 
Problem-solving confidence 
Internal locus of control 
Fear of social disapproval 
Moral objections to suicide 
Religious participation 
Physical activity and health 
 

 

Sources: Malone et al. 2000, Donald et al. 2005, McLean et al. 2008. 

2.5 Conceptual models of suicidal behaviour 

Many explanatory and predictive models of suicidal ideation and behaviour have 

been proposed; these have included sociological, psychiatric, biological and 

psychological explanations. Four models are described in outline here, in order to 

offer a theoretical context in which to understand the mechanisms that may underlie 

the possible influences on suicide risk that occur across the course of a veterinary 

career. 

The stress-diathesis model (Mann et al. 1999) posits that suicidal behaviour results 

from the interaction between stressful life events and an individual predisposition or 

vulnerability. This vulnerability, itself the product of psychobiological factors, genetic 

predisposition and past life events, influences how the individual perceives, 
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interprets and reacts to adverse life events. It is a dynamic system in which stress 

and diathesis influence each other (van Heeringen 2002). 

Consistent with the stress-diathesis model, the ‘cry of pain’ model of suicidal 

behaviour (also know as the ‘arrested flight’ model) (Williams and Pollock 2000, 

Williams 2001) conceptualises suicidal behaviour as the response (the ‘cry’) to a 

stressful situation in which environmental cues result in feelings of defeat, loss or 

humiliation that give rise to an overwhelming feeling of needing to escape, a sense 

of being unable to escape (entrapment) and a sense that this state of affairs will 

continue indefinitely (no prospect of rescue). Judgements regarding perceptions of 

defeat, entrapment and rescue are determined, at least in part, by psychological 

variables such as problem solving and the ability to think positively about the future 

(Williams and Pollock 2000). 

The interpersonal-psychological theory of suicide (Riberio and Joiner 2009) 

proposes that feelings of perceived burdensomeness and thwarted belongingness 

contribute to suicidality. Furthermore, they suggest that death by suicide is only 

likely to occur when an individual has acquired the courage and capability to commit 

suicide through exposure to events that have led to a habituation to pain and fear of 

death. This habituation process may occur through prior suicidal behaviour in 

oneself or exposure to suicidal behaviour in others, or through the experience of 

other traumatic, painful or provocative events. The interpersonal-psychological 

theory therefore suggests the specific circumstances in which a person may engage 

in a suicidal act with fatal outcome. 

The relationship between occupation and suicide can be conceptualised as a model 

comprising four components contributing to the differential occupational suicide risk: 

demographics (the demographic composition of people in the occupation); internal 

occupational stress (stress associated with the nature of the work); pre-existing 

psychiatric morbidity (the psychological profile of individuals attracted to the 

occupation); and opportunity factors (opportunities available for access to lethal 

means of suicide) (Stack 2001). 

Suicidal behaviour can be conceptualised as a continuum of gradually increasing 

seriousness: feelings that life is not worth living, thoughts of taking one’s own life, 

seriously considering suicide, suicidal planning, suicidal attempt, and suicide 

completion (Paykel et al. 1974, Perroud et al. 2010). Another view considers that 

each of these forms of suicidal behaviour does not together represent a continuum 



Chapter 2: Structured review of possible influences on increased risk   
 
 

   

27

but is instead a discrete category, each with a specific risk factor (Duberstein et al. 

2000). A longitudinal study of suicidal planning among doctors suggests that a 

continuum of severity may operate in this occupational group (Tyssen et al. 2004). 

Consistent with the continuum hypothesis, for the purpose of this structured review, 

risk factors for suicidal behaviours in general are considered as possible influences 

on the increased risk of suicide among veterinary surgeons. 

2.6 Possible influences on suicide risk among veterinary surgeons 

Risk factors for suicide include depression, alcohol and drug misuse, inherited 

factors, certain personality traits, and environmental factors such as chronic major 

difficulties, and undesirable life events (Goldney 2005). Several circumstances may 

elevate risk in specific occupations and, although the reasons are unclear, an 

interplay between various potentially malign influences is suggested for the 

veterinary profession. 

The interrelations of work, personality and mental health are well documented 

(Stansfeld 2002) but reports specific to the veterinary profession (such as Halliwell 

and Hoskin 2005) have tended to simply present the observations and opinions of 

concerned individuals. These commentaries offer prima facie compelling concepts, 

but there is a paucity of research to test their veracity. Little is known about the 

scope and magnitude of problematic outcomes, possible predisposing factors, or 

effective interventions in veterinarians. 

2.6.1 Access to means of suicide 

Availability and acceptability are viewed as two key factors that influence suicide 

method choice and, therefore, key considerations to suicidal individuals planning an 

attempt (Farmer and Rohde 1980). Suicidal impulses are often brief and, at the point 

at which a person feels hopeless and suicidal, ready access to means of suicide 

may be the key factor that influences translation of suicidal thoughts into an actual 

suicide act (Hawton 2007). Access to potentially lethal means has a strong influence 

on overall suicide rate because there is evidence of limited method substitution 

when access is impaired or removed – decreases in overall suicide rate have been 

associated with changes to non-toxic domestic gas from coal gas, installation of 

catalytic converters in cars, smaller over-the-counter pack sizes of paracetamol, 

installation of barriers on high bridges and the withdrawal of co-proxamol prescribing 
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(Hawton et al. 2004b, Bennewith et al. 2007, Hawton 2007, Hawton et al. 2009, 

Thomas and Gunnell 2010). 

The rapid rise in the use of domestic coal gas as a method of suicide following its 

introduction at the end of the 19th century was not offset by declines in the use of 

other methods, demonstrating how quickly access to and knowledge of a new 

method can become established within a population to increase overall suicide rates 

(Thomas and Gunnell 2010, Thomas et al. 2011). A more recent example is the 

rapid increase in suicides in Hong Kong and urban Taiwan by carbon monoxide 

poisoning resulting from barbecue charcoal burning in an enclosed space which 

followed high profile reporting of a case which occurred in Hong Kong in 1998 (Liu et 

al. 2007, Yip and Lee 2007, Thomas et al. 2011, Law et al. 2011). 

Availability and knowledge of medicines is likely to contribute to the suicide risk in 

doctors (Hawton et al. 2000). Veterinary surgeons also have ready access to 

medicines with potential for high lethality, because they are typically stored in 

practice premises, and knowledge of medicines for self-poisoning, offering possible 

contributory factors for the high suicide risk. Veterinary surgeons are also less 

supervised in their use of medicines than are doctors (Fishbain 1986). 

Methods of suicide for occupational groups are described in Section 2.1.1.2 and 

Table 2.5. Deliberate self-poisoning is the most common method of suicide in both 

male and female veterinarians, accounting for 76 and 89 percent of suicides 

respectively, compared to 20 and 46 percent respectively of suicides in the general 

population (Kelly and Bunting 1998). Veterinary surgeons and pharmacists have the 

highest proportions of suicides using this method of all occupational groups; medical 

practitioners also have an increased risk of this specific method of suicide (Kelly and 

Bunting 1998, Hawton et al. 2000, Agerbo et al. 2007, Hawton et al. 2011). 

An examination of suicide by identified occupational groups in New Zealand over a 

period of 30 years, demonstrated that nurses, doctors , pharmacists and 

veterinarians were significantly more likely to use poisoning than were other 

employed people (3, 4, 5 and 8 times respectively, compared with all others 

employed) (Skegg et al. 2010). However, suicide risk was not elevated among 

doctors and veterinarians. This suggests that, while access to means appears to 

influence the method of suicide chosen, it may not necessarily be a determinant of 

increased occupational suicide risk, perhaps because of the presence of other 

factors that confer protection. This is consistent with the observations of Agerbo et 
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al. (2007) who reported that when deaths by medicines were excluded, suicide rates 

in Danish doctors remained slightly elevated, suggesting that ready availability of 

lethal means is not the only factor operating to increase their occupational suicide 

risk (Reichenberg and MacCabe 2007). 

Veterinary surgeons working in equine, farm animal and mixed practice have ready 

access to firearms for euthanasia of large animals. Firearms are the second most 

common method of suicide by male veterinary surgeons in the UK. The use of this 

method of suicide is raised relative to the general population, accounting for 16 

percent and 5 percent of suicides respectively (Kelly and Bunting 1998). Hawton et 

al. (2011) observed that whilst numbers were small, there was some indication of 

greater use of firearms for suicide in veterinarians in Denmark.  

Farmers who die by suicide also tend to use methods to which they have easy 

access, especially firearms (Hawton et al. 1998, Stark et al. 2006b). 

2.6.2 Attitudes to death and euthanasia 

Veterinary surgeons are frequently responsible for ending the lives of animals, either 

directly in the case of euthanasia, or indirectly in the case of slaughter of meat-

producing livestock. The emotional intensity of the relationships that often develop 

between people and their pets is such that it is the veterinary profession’s routine 

experience to discuss, justify the legitimacy of, and ultimately administer euthanasia 

to animals that are considered by their owners to be virtual persons (Sanders 1995). 

Familiarity with death and dying may affect attitudes within the profession in regard 

to the expendability of human life (Charlton et al. 1993). Ninety-three percent of 

veterinary healthcare workers interviewed in a small-scale study indicated a 

favourable inclination towards euthanasia of humans (Kirwan 2005). This is a higher 

proportion than reported in the general population (Clery et al. 2007) and contrasts 

with prevailing medical opinion (Seale 2009), although comparison of these studies 

is confounded by dissimilar research methods. Positive associations have been 

demonstrated between tolerance of suicide (more permissive attitudes towards 

euthanasia, physician-assisted suicide and unassisted suicide) and suicidal 

thoughts and behaviour (Neeleman et al. 1997, Etzersdorfer et al. 1998, Zemaitiene 

and Zaborskis 2005, Gibb et al. 2006, Joe et al. 2007, Eskin et al. 2011). 

The theory of cognitive dissonance (Harmon-Jones and Harmon-Jones 2007) – that 

psychological discomfort arising from conflicting thoughts or beliefs motivates the 
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modification of existing, or the acquisition of new, thoughts and beliefs to reduce the 

inconsistency and discomfort – may offer an explanation for any effect of euthanasia 

attitudes on suicide risk. Veterinary surgeons may experience uncomfortable 

tensions between their desire to preserve life and an inability to treat a case 

effectively, which could be ameliorated by modifying attitudes to preserving life to 

perceive euthanasia as a positive outcome. This altered attitude to death may then 

facilitate self-justification and lower inhibitions towards suicide as a rational solution 

to their own problems. 

2.6.3 Suicide ‘contagion’ 

Direct or indirect exposure to the suicidal behaviour of others can in some 

circumstances influence attitudes and increase vulnerability to suicide (Maris et al. 

2000). Knowledge of individual suicides can travel readily through the social 

networks of a small profession and awareness of specific members of the profession 

who have completed suicide, or of high levels of suicide in professional peers 

generally, may normalise suicide and be a contributory risk factor for suicidal 

behaviour in veterinary surgeons, creating a suicide ‘contagion’ effect among 

vulnerable individuals within this high-risk occupational group. 

2.6.4 Cognitive and personality factors 

Cognitive and personality factors are relevant in the understanding of psychological 

distress and may be important in the prediction of suicide risk (Sheehy and 

O’Connor 2008). These factors include problem-solving deficits, memory and 

thinking biases, negative cognitive style, neuroticism, impulsivity, hopelessness, 

self-criticism and rumination (Williams and Pollock 2002, O’Connor 2007, O’Connor 

and Noyce 2008). 

The relationship between personality factors and vocational interest is well 

documented (Mount et al. 2005). Individuals may have a preference for, or be 

preferentially selected into, certain occupations based on their personality or life 

experiences, which could render them either more vulnerable or resilient to the work 

environment (Kohn and Schooler 1982, Stansfeld 2002, Wilhelm et al. 2004). 

Personality profiles of medical students (Meit et al. 2007) and doctors (Clack et al. 

2004) differ from those of the general population and there are associations 

between personality factors and choice of medical speciality (Borges and Savickas 

2002): for example, mental health workers are more likely to have early experiences 
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of childhood trauma and family dysfunction than other professions (Elliott and Guy 

1993); and women psychiatrists are more likely than women in other medical 

specialities to report personal or family histories of psychiatric disorder (Frank et al. 

2001). It is possible that such self-selection operates in the veterinary profession. 

The choice of a veterinary career may be subconsciously influenced by factors such 

as a preference for working with animals rather than people – previous interactions 

with animals play a critical role in guiding veterinary students into their chosen 

career (Martin et al. 2003, Martin and Taunton 2005, Serpell 2005, Tomlin et al. 

2010a, Amass et al. 2011). 

The profession may be particularly vulnerable to suicide because of selection based 

on the very high academic entry requirements into veterinary schools (Halliwell and 

Hoskin 2005). Admission requirements lead to an undergraduate cohort in which 

students with a history of outperforming their peers are grouped with similarly high 

academic achievers to create an environment in which some students chronically 

question their own abilities and fear that they will be exposed as intellectual frauds 

(Zenner et al. 2005). Similar sentiments were expressed frequently by US veterinary 

students during counselling (Kogan et al. 2005). This situation also applies in 

students of other health professions and predisposes to psychological problems 

among those who do not adjust and ensure their expectations of their performance 

are realistic (Henning et al. 1998). 

First-year students at a US veterinary school possessed psychological 

characteristics consistent with other high-achieving competitive performance 

populations such as professional athletes (Zenner et al. 2005): students had 

elevated anxiety levels, placed significant value on positive comparisons with the 

competence of peers, and harboured a fear of failure. Certain dimensions of 

perfectionism – high personal standards and perception of parental expectations – 

were elevated in this student population. There is considerable evidence that 

aspects of perfectionism including socially prescribed perfectionism (a belief that 

others hold unrealistic and exaggerated expectations of us which must be met in 

order to gain acceptance and approval), self-criticism, concern about mistakes, and 

doubts about action, are associated with suicidality (O’Connor 2007). 

Voracek (2004) reported a positive association of intelligence with suicide, but 

others (such as Gunnell et al. 2005, Andersson et al. 2008) have reported inverse 

associations. Cognitive performance in childhood appears to be significantly and 
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inversely related to morbidity and mortality in adulthood, even at the higher end of 

the intelligence continuum and independent of childhood socio-economic status 

(Martin and Kubzansky 2005). 

Halliwell and Hoskin (2005) conjectured that the highly demanding veterinary 

undergraduate course has the potential to stifle the development of communication 

skills and emotional maturity, possibly more so than in the medical curriculum. The 

considerable volume and pace of learning at veterinary school is a stressor for 

students (Gelberg and Gelberg 2005). Rice (2008) speculated that a factor 

influencing the elevated suicide risk could be that undergraduate admission criteria 

based on high academic achievement might select a greater proportion of students 

with low ‘emotional intelligence’ (EI), described as the ability to perceive emotions in 

oneself and others, integrate emotions into thought processes, understand 

emotions, and moderate emotions in oneself and others (Mayer and Salovey 1997). 

However, there is a strong positive correlation between several dimensions of EI 

and academic achievement (for example, Parker et al. 2004, Petrides et al. 2004, 

Austin et al. 2005) so it seems unlikely that the current admissions procedure 

inevitably selects a high proportion of students with low EI. A recent meta-analysis 

of 44 studies demonstrated that EI is positively associated with mental health 

(Schutte et al. 2007). Although the methodologies of the meta-analysis and the 

studies on which it is based do not provide evidence regarding causality, it may be 

that the better perception, understanding, and management of emotion among 

individuals with higher EI make it less likely that they will experience mental health 

problems. Fostering EI may have a place in veterinary education to improve the 

veterinary surgeon-client relationship and act as a buffer against stress in the 

profession (Gelberg and Gelberg 2005, Timmins 2006). However, Timmins (2006) 

cautions that the concept of EI is relatively new and is not without controversy. 

There are disagreements regarding the definition of the term and the reliability and 

validity of available instruments for measuring it and no direct evidence that 

improving the EI of students or veterinarians will result in specific outcomes that 

have been identified as desirable for the profession. 

Personality traits of hopelessness, neuroticism and extraversion may be major 

influences on suicide (Brezo et al. 2006). A longitudinal study of a large cohort of UK 

medical graduates showed that career stress, burnout and satisfaction were 

predicted by trait measures of personality assessed five years earlier as medical 

students (McManus et al. 2004). A six-year longitudinal and nationwide study of 
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Norwegian medical students demonstrated that the traits of neuroticism and high 

conscientiousness are risk factors for stress (Tyssen et al. 2007). Tyssen et al. 

(2001a, 2001b, 2004) have shown that specific personality traits and depression are 

common predictors of mental health problems and suicidal ideation and behaviours 

among medical students and young doctors, and demonstrated the utility of 

screening final year medical students to identify a sub-group suitable for 

intervention. 

Little is known about the coping strategies used by veterinary surgeons. Brown 

(1994) demonstrated that students at a US veterinary school perceived themselves 

as deploying a range of both problem- and emotion-focused coping styles with 

relatively equal frequency. By contrast, Australian veterinary students did not 

consistently employ a range of effective coping strategies to deal with the stressors 

they encountered during their course of study (Williams et al. 2005). Veterinary 

surgeons in New Zealand have been shown to make good use of their social 

networks to seek information and assistance in times of work-related stress, 

especially from informal sources such as friends, family and colleagues, rather than 

from resources such as health professionals, counsellors and telephone helplines 

(Gardner and Hini 2006). The importance of deploying both problem- and emotion-

focused strategies to cope with the stresses of veterinary work has been 

emphasised (Bartram and Gardner 2008). 

Studies of the learning styles and personality traits of veterinary undergraduates 

may help determine whether it is the job itself or the type of person undertaking the 

job that more significantly influences well-being within the profession (Tomlin et al. 

2010b). 

2.6.5 Work-related stressors 

The demand-control model (Karasek 1979) and the subsequent demand-control-

support model (Karasek and Theorell 1990) of job strain predict that the combination 

of high job demands, low decision latitude and low social support is associated with 

mental and physical illness. Decision latitude includes decision authority (or control 

over the working environment) and skill discretion (or variety of work and opportunity 

for use of skills). High levels of decision latitude have been found to be protective of 

mental health in cross-sectional studies of veterinarians (Hesketh and Shouksmith 

1986). The central tenet of a complementary job stress model, the effort-reward 

imbalance model (Siegrist 1996), is that the lack of contractual reciprocity in working 
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conditions characterised by high effort in combination with low reward (financial and 

career-related rewards, esteem and job security) has adverse mental and physical 

health consequences, especially in individuals characterised by a motivational 

pattern of overcommitment to their work. 

Work factors associated with psychological ill-health in staff are work demands (long 

hours worked, work overload and pressure) and the associated effects on personal 

lives; lack of control over work; lack of participation in decision-making; low 

occupational social support; and unclear management and work role (Michie and 

Williams 2003). There is robust, consistent evidence that the combination of high 

psychological demands and low decision latitude and the combination of high effort 

at work and low reward are prospective risk factors for common mental disorders 

(Stansfeld and Candy 2006, Bonde 2008, Netterstrøm et al. 2008, Siegrist 2008). 

There is an association between work stress and rates of depression and anxiety: 

individuals, without any pre-employment history of psychiatric disorders, exposed to 

high psychological job demands have a two-fold risk of onset of new depression and 

anxiety compared to those with low job demands (Melchior et al. 2007). Lack of 

support from colleagues and supervisors and deterioration in work characteristics 

are also associated with onset of depression (Waldenström et al. 2008). 

One putative mechanism underlying associations between work characteristics and 

mental ill-health is neuroendocrine disturbance, mediated or moderated through 

psychological pathways including self-esteem and feelings of mastery over work 

(Stansfeld and Candy 2006). 

Veterinary graduates typically move abruptly from the university environment to the 

relative professional and social isolation of general private practice. Being on-call, 

financial aspects of the role, and lack of surgical competence are identified as main 

initial difficulties, and staff turnover is high with one in three leaving their first job 

within two years (Routly et al. 2002). The first year after graduation is regarded by 

many graduates and employers as a ‘make or break’ period (Gilling and Parkinson 

2009). A link between distress or dissatisfaction in the veterinary workplace and 

inadequate development of graduate attributes has been suggested (Heath 1998). 

Non-technical attributes such as communication skills, problem solving and decision 

making skills, recognition of one’s own limitations and the ability to cope with 

pressure are considered by recent graduates to be important to ease the transition 

to working in the veterinary profession (Rhind et al. 2011). Many work with little 
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supervision, do not always have access to assistance from colleagues and make 

professional mistakes which can have a considerable emotional impact and may be 

significant in the development of suicidal thoughts (Mellanby and Herrtage 2004). 

Reactivation of latent negative cognitive schemas (unfavourable core beliefs about 

oneself that are derived from prior experience and can be activated by specific 

circumstances), established during adverse experiences at veterinary school or in 

the early stages of an individual’s career, may play a causative role in later 

depressive episodes. 

Veterinary work is perceived as stressful by over 80 percent of UK veterinary 

surgeons (Robinson and Hooker 2006). Using a short validated stress evaluation 

tool to measure and compare a number of work-related stressors and stress 

outcomes across 26 different occupations in the UK, Johnson et al. (2005) have 

shown that veterinary surgeons reported lower psychological well-being than 

workers in most other occupations. A large cross-sectional survey of mental health 

and well-being in the UK veterinary profession (Bartram et al. 2009b, c) showed that 

veterinary surgeons have less favourable psychosocial work characteristics (greater 

risk of work-related stress) in relation to demands and managerial support than the 

general working population. Number of hours worked, making professional 

mistakes, and the possibility of client complaints or litigation were the main reported 

contributors to stress (Bartram et al. 2009c). 

A large cross-sectional survey of work-related stress in the veterinary profession in 

New Zealand showed that those working in small animal practice, female and 

younger veterinarians reported the highest levels of stress, primarily associated with 

long working hours, client expectations and unexpected clinical outcomes. 

Respondents were also stressed by the need to keep up their knowledge and 

technical skills, and by personal relationships, finances and their expectations of 

themselves. At some stage during their lifetime, 2 percent of all respondents had 

made a suicide attempt and 16 percent of respondents had seriously thought about 

suicide (Gardner and Hini 2006). 

A cross-sectional study of veterinary surgeons in Belgium reported only a moderate 

level of job strain, no higher than reports using the same method of measurement 

for other professional groups, but higher negative work-home interaction, especially 

for respondents in bovine or mixed practice (Hansez et al. 2008). Veterinarians were 
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highly engaged in their work which may have buffered against job strain. However, 

the results must be interpreted with great care owing to the very low response rate.  

Financial debt is a risk factor for mental disorder and suicidal behaviour in the 

general population (for example, Hatcher 1994, Hintikka et al. 1998, Yip et al. 2007, 

Jenkins et al. 2008). Twenty-nine percent of working doctors who died by suicide in 

England and Wales had significant financial problems in the year before death 

(Hawton et al. 2004a). There may be an association between rising student debts 

and suicide among veterinary surgeons (Williams 2006). The length of the veterinary 

course and the requirement for extramural studies means that debt is a particular 

issue for veterinary students. In 2008, the average debt faced by a final year first-

degree veterinary student in the UK was over £20,000 and 35 percent of final year 

students reported their financial problems as either difficult or severe (British 

Veterinary Association [BVA] and Association of Veterinary Students [AVS] 2008). 

Veterinary practice occupies a difficult and complex moral position because it serves 

both animal and human interests which may conflict (Tannenbaum 1993, de Graaf 

2005). Ethical challenges are commonplace as veterinary surgeons seek to balance 

obligations to ensure the welfare of their patients while accommodating the owners’ 

expectations or demands, often within strict economic constraints, the views of 

professional peers, the wider interests of society as a whole, and the commercial 

interests of private practice (Rollin 2006). A recent UK survey showed that 

veterinarian surgeons consider these frequent ethical dilemmas to be stressful 

(Batchelor and McKeegan 2011). Examples of conflict abound: the sick animal 

whose monetary value is less than the cost of treatment; the owner who presses for 

continuing and potentially painful intervention for a dying pet; the owner who 

demands convenience euthanasia for a healthy animal; the owner who cannot afford 

the cost of the most appropriate treatment. The ‘moral stress’ of the caring-killing 

paradox experienced by animal-shelter workers involved with the euthanasia of 

unwanted animals is associated with increased levels of work-related stress, work-

to-family conflict, poor physical health, substance misuse and lower levels of job 

satisfaction (Rollin 1987, Reeve et al. 2005, Rogelberg et al. 2007). Rohlf and 

Bennett (2005) demonstrated that different levels of euthanasia-related stress 

symptoms are not associated with the occupational context in which euthanasia 

occurs; stress symptoms can be reported regardless of the reasons for euthanasia. 

Interviews with US veterinary graduates revealed that the most common upsetting 

experiences involved procedures the students felt were unnecessary, such as when 
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an animal’s suffering was prolonged because its owner did not accept that its 

disease was incurable and that death was inevitable (Herzog et al. 1989). 

Procedures causing pain to animals, such as castration of calves without 

anaesthesia, were also considered stressful to the students and 25 percent found 

euthanasia of animals personally distressing. 

A survey of veterinary surgeons in Finland reported high levels of work-related 

stress, particularly among those working in urban areas and academia (Reijula et al. 

2003). 

In a cross-sectional study of the occupational health of veterinary surgeons in 

Australia, the proportion of respondents with high levels of psychological distress 

was double that of the general population: significant predictors of high levels of 

distress included being less than 35 years old and having taken non-prescription 

drugs in the past 12 months. Working long hours and being on-call after hours were 

major contributory factors for stress. Veterinary surgeons working in general practice 

were significantly more stressed than those in other roles (Fairnie 2005). A survey of 

veterinarians in small animal practice in Australia concluded that this subgroup of 

the profession was particularly prone to work-related stress (Meehan and Bradley 

2007). A survey of veterinarians who graduated from Australian Veterinary Schools 

between 1960 and 2000 reported one third as having poor psychological health and 

job-related anxiety. No relationship was found between type of practice and mental 

health (Fritschi et al. 2009). Hatch et al. (2011) demonstrated that Australian 

veterinarians report higher levels of psychological distress, including higher levels of 

depression, anxiety, stress and burnout, than the general working population. The 

main determinants were female gender, urban location, small animal practice and 

the first five years after graduation.  

In a survey of UK veterinary surgeons, animal deaths caused by illness and 

euthanasia were reported to provoke significant short- and long-term emotional 

reactions in a substantial proportion of veterinarians, which may be relevant to the 

genesis of depression (Fogle and Abrahamson 1990). A study of US veterinarians 

demonstrated that communicating bad news to clients is stressful and, for some 

individuals, the feelings of stress are prolonged (Ptacek et al. 2004). 

A large cross-sectional study of veterinary surgeons in Germany also recorded high 

levels of work-related stress, mainly attributable to workload and after-hours on-call 

duties (Harling et al. 2009). Small surveys of veterinary surgeons in Ireland have 
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recorded similar outcomes (Connolly 2003, Kinsella 2006). Trimpop et al. (2000a, b) 

demonstrated that stress associated with long working hours was a predictor of 

traffic accident rates in German veterinary surgeons: those who worked over 48 

hours per week reported significantly higher levels of work stress and driving 

accidents. 

Suicide risk is raised in occupations in which those employed are directly dependent 

upon clients for their income (Stack 2001). An exploratory study of 36 occupations 

found that the suicide rate was over 1.5 times higher for persons in client-dependent 

occupations (such as physicians, dentists and retail proprietors) in comparison with 

those in non-client-dependent occupations and it was assumed that this increased 

risk is mediated by client-dependency being a major source of stress (Labovitz and 

Hagedorn 1971). Veterinary surgeons in private practice work in a client-dependent 

environment.  

Robinson and Hooker (2006) reported that 53 percent of UK veterinary surgeons 

would still opt for the veterinary profession if they could start their career again, 20 

percent would not, and the remaining 27 percent are unsure. Similar figures are 

reported for veterinary surgeons in Australia (52 percent, 32 percent and 17 percent 

respectively) (Heath 2007). The apparent disenchantment of a substantial proportion 

of veterinary surgeons with their chosen career may have a negative impact on their 

mental health. It has been reported that unrealistic academic or career expectations 

can foster an unbalanced lifestyle that may lead to emotional exhaustion, 

depression and addiction (Wolf 1994). However, a recent study of UK veterinary 

undergraduates suggested that the majority had a realistic understanding of the 

basic working conditions of a veterinarian in general practice (Tomlin et al. 2010b). 

The concept of ‘compassion fatigue’, a form of secondary traumatic stress due to 

the emotional demands experienced by workers in caring professions, has received 

some attention in the veterinary literature (Mitchener and Ogilvie 2002, Cohen 2007) 

but there are no published reports of any measurements of the concept within the 

profession.  

Major incidents concerning animal health, such as the 2001 foot-and-mouth disease 

outbreak in the UK, can elevate levels of psychological morbidity in affected 

communities (Peck 2005), potentially including veterinary surgeons through their 

involvement in large-scale slaughter and disposal, provision of emotional support to 

farmers, and the economic effects on private practices. Veterinary surgeons were 
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turned to for emotional support during this outbreak by 40 percent of farmers 

surveyed and were the second most-cited source of support after family, friends and 

other farmers (Peck et al. 2002, Peck 2005). Calls from the veterinary profession to 

Vet Helpline2 increased during the outbreak and decreased to pre-outbreak levels 

by mid-2002 (Peck 2005). Nusbaum et al. (2007) reported a number of negative 

psychological reactions in veterinarians involved with the outbreak and advocated 

training in ‘psychologic first aid’ for public health professionals involved in such 

incidents to limit emotional distress in the rural community and themselves. 

Seventy-one percent of working doctors who died by suicide in England and Wales 

between January 1991 and December 1993 had significant problems at work in the 

year before death: over one-third of those were facing complaints, which in most 

cases appeared to have been a key factor leading to suicide, although most were 

also facing other problems at work and at home. Other common occupational 

problems included feeling overloaded by the volume of work, working long hours 

and feeling unable to cope with the responsibility of the job (Hawton et al. 2004a). 

The number of complaints received by the Royal College of Veterinary Surgeons 

from the general public increases steadily each year; the main category being 

alleged inadequate care (RCVS 2007). 

2.6.6 Effects of gender 

The PMR for suicide among veterinary surgeons is greater in women than in men 

(Mellanby 2005), but this may simply reflect the small absolute number of women 

concerned. This parallels the situation in the medical profession in which female 

doctors are consistently reported to have higher suicide risk compared to the 

general population than their male colleagues (Baldwin and Rudge 1995, Hawton et 

al. 2001, Schernhammer and Colditz 2004, Petersen and Burnett 2008). In marked 

contrast to the general population in which the suicide rate for men is around three 

times the suicide rate for women (Brock et al. 2006), the absolute suicide rate 

among doctors is similar for both genders (Lindeman et al. 1996, Hawton et al. 

2001). This differential increase in risk between the sexes requires particular 

monitoring in view of the large increase in the number of women entering the 

veterinary profession. There are various theories to explain why women in some 

professions have an increased risk of suicide including: participation in such 

                                                 
2 Vet Helpline is a peer-support telephone helpline providing emotional support and 
signposting to the veterinary profession. 
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disciplines may compete with some of the personality characteristics that are 

proposed as protective for women, or a relative lack of such characteristics might 

predispose women to choose careers in these fields; the professions concerned are 

action-oriented and recruit similarly oriented women; and women may be less able 

to cope with the social isolation inherent in these professions (Murphy 1998, Bhugra 

2006). The theory of status integration suggests that persons in statistically 

infrequent occupation-based role sets have higher suicide rates than their 

counterparts (Gibbs 2000) and is supported by studies (such as Evans and Steptoe 

2002) which indicate that when men and women occupy jobs in which they are in 

the cultural and numerical minority, there may be adverse psychological and other 

health effects that are gender-specific. Accordingly, Hawton et al. (2001) suggested 

that that the risk among female doctors might be expected to decline as they 

progressively become the majority in a traditionally male-dominated occupation. 

This may also apply within the veterinary profession. 

Women have a greater preference for self-poisoning as a method of suicide than 

men (Callanan and Davis 2011), a pattern that is more pronounced in female 

doctors and veterinarians than in the general population (Kelly and Bunting 1998), 

so it is possible that in an occupational context of ready access and knowledge, as 

in the medical and veterinary professions, the risk of suicide may increase more for 

women than for men. However, male doctors and veterinarians also use self-

poisoning for suicide more often than men in general (Kelly and Bunting 1998) so 

this is unlikely to be the sole explanation for the gender difference. The particular 

stresses affecting women in these professions are likely to contribute to the 

difference (Gross 1997, Hawton et al. 2001). By far the largest and most frequent 

gender-related source of stress for female junior doctors is the conflict they feel 

between their career and their marital and family life and this is strongly linked to 

depression (Firth-Cozens 1990). Other sources identified in the survey included a 

lack of senior female role models and prejudice from patients. 

Female veterinary students report higher levels of emotional empathy with animals 

(Paul and Podberscek 2000), greater concerns for the welfare or rights of animals 

(Serpell 2005), and attach greater importance to the human-animal bond (Martin et 

al. 2003, Martin and Taunton 2005), than their male counterparts, and this is 

reflected in gender differences in veterinary surgeons’ reported emotional responses 

to treatment failure and carrying out euthanasia (Fogle and Abrahamson 1990), and 

in attitudes to pain control in animals (Capner et al. 1999, Raekallio et al. 2003, 
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Hugonnard et al. 2004). It may affect the ability of women to cope with the emotional 

stresses and moral conflicts inherent in veterinary practice (Paul and Podberscek 

2000). 

Phillips-Miller et al. (2000, 2001) surveyed married or partnered US veterinarians 

about work satisfaction, work-related stress, marital and family stress, and perceived 

level of spousal support for their career. Men and women reported similar levels of 

work satisfaction and work-related stress but women reported significantly greater 

levels of effect of marital and family stress on career and lower levels of spousal 

support than their male counterparts. Areas of greatest work dissatisfaction for both 

genders were income and long working hours. Emergency calls outside office hours 

and unwillingness of clients to agree to diagnostic or treatment procedures were 

also cited as being particularly stressful. 

2.6.7 Perceived stigma 

The stigma associated with mental illness is increasingly recognised as an important 

factor influencing the accessing of mental healthcare by the general population 

(Sartorius 2007). Mental illness may be particularly stigmatising for those working in 

professions where vulnerabilities are not readily tolerated and viewed as a form of 

weakness with negative career implications. Stigma is recognised as an important 

factor influencing the seeking of appropriate mental healthcare by medical students 

(Schwenk et al. 2010) and doctors (White et al. 2006, Worley 2008). Also, suicide 

risk may be greater in higher income earners who develop mental illness as they 

may feel more stigmatised than others with lower income (Agerbo et al. 2001). 

Similar stigma may apply within the veterinary profession with a consequent 

reduction in help-seeking behaviour by those with concern about their mental health. 

2.6.8 Psychiatric illness 

The importance of psychiatric disorders as a risk factor for suicide in the general 

population is described in Section 2.2, Table 2.8.  

A large, case-controlled study showed that the risk of psychiatric diagnosis with 

affective and stress-related disorders is elevated for human service professions 

relative to all other occupations, after adjustment for an extensive range of socio-

demographic variables (Wieclaw et al. 2005, 2006). Specific professions contribute 

differentially to the magnitude of this increased risk: for example, teaching and social 

services display the highest risk of stress-related disorders and health professionals 
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have an elevated risk of depression. The authors suggested that the elevated risk in 

human service professions may be associated with factors including: job 

characteristics such as irregular working hours and exposure to distressing events; 

high and conflicting job demands; self-selection of individuals into occupations who 

are inclined to display a high degree of commitment; and men and women 

occupying occupations in which the opposite gender predominates. 

Agerbo et al. (2007) explored the impact of psychiatric factors on the relative risk of 

suicide across 55 occupations. Only modest associations between suicide and 

occupation were observed among individuals who had been previously hospitalised 

for psychiatric illness. This implies that mental disorder lies on the causal pathway 

between occupation and suicide or that occupational differences are less important 

once a person suffers from a psychiatric illness. However, doctors were a notable 

exception, at almost four-fold greater risk than other occupations of dying by suicide 

if they had been previously hospitalised for a psychiatric disorder. Thus the 

increased risk of suicide among doctors may be related to both an increased risk of 

psychiatric disorder and the increased risk of those with a psychiatric disorder to die 

by suicide. Although no cases of suicide among veterinary surgeons were identified 

in the cohort of suicides examined by Agerbo et al. (2007) it is possible that this dual 

effect seen in doctors may apply similarly in the veterinary profession. 

Observations by Hawton et al. (2011) suggested that the elevated suicide risk in 

nurses, physicians, dentists and pharmacists was not explained by an excess of 

persons with psychiatric disorders; indeed, risk relative to the comparison groups 

was somewhat greater in those without contact with psychiatric services although 

the relative risks were only statistically different for veterinary surgeons. It is 

possible, however, that medically-related occupational groups may be reluctant to 

seek help for mental health problems because of perceived stigma and other factors 

(White et al. 2006, Worley 2008). 

The principal psychological problems experienced by doctors are depression and 

alcoholism, and these are more frequent than in the general population (Firth-

Cozens 2001). Pre-existing psychiatric disorders were present in over 86 percent of 

doctors completing suicide, mainly depressive illness and alcohol or drug 

dependence (Hawton et al. 2004a), and over 90 percent of nurses (Hawton et al. 

2002). The findings of a recent study of psychopathology in Canadian doctors who 

killed themselves are consistent with those of Hawton et al. (2004): pre-existing 
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psychiatric disorders were present in 83 percent of doctors completing suicide, 

mainly depressive illness (Gagné et al. 2011). In a study of UK healthcare 

professionals referred to a specialist drug and alcohol treatment service, around 

one-third had previously received treatment for depression and about one-fifth had 

previously taken an overdose (Gossop et al. 2001). Brooks et al. (2011) reported the 

diagnoses of the first two hundred healthcare professionals treated by the recently-

established, Practitioner Health Programme, set up specifically to provide treatment 

and support to doctors and dentists with mental health, addiction and/or physical 

health problems in the London area of the UK – the principal diagnoses were 

depressive illness (48 percent) and addiction (39 percent), the latter mainly to 

alcohol. No such data are available for veterinary surgeons but it is reasonable to 

speculate that psychiatric disorders may be a similar factor in suicides by veterinary 

surgeons. A ready opportunity exists in both professions for misuse of prescription 

medications. Among UK veterinary surgeons referred to a health support 

programme, the order of substance misuse preference is alcohol, ketamine, 

benzodiazepines, opiates, street drugs (cannabis, heroin, cocaine and ecstasy) and 

nitrous oxide, and about half of those treated admit to having had suicidal thoughts 

(Veterinary Benevolent Fund [VBF] 2007). Substance misuse is also reported 

among Australian veterinarians (Jeyaretnam et al. 2000). 

Bartram et al. (2009a, b, c) estimated that compared to the general population, UK 

veterinary surgeons report higher levels of anxiety and depressive symptoms, higher 

12-month prevalence of suicidal thoughts, less favourable psychosocial work 

characteristics in relation to demands and managerial support, lower levels of 

positive mental well-being, and higher levels of negative work-home interaction. The 

level of alcohol consumption did not appear to be a negative influence on mental 

health within the profession as a whole. The latter is consistent with the findings of 

Mellanby et al. (2009) that the PMRs for alcohol-related deaths among male and 

female veterinary surgeons aged 20-64 years in England and Wales 1993-2005 

were lower than for the general population, albeit the differences were not 

statistically significant. 

Harling et al. (2009) explored the use of psychotropic substances among German 

veterinary surgeons. The prevalence of smoking and drug use among veterinarians 

was respectively lower than and similar to the general population. However, alcohol 

consumption was elevated, and the prevalence of dangerous levels of alcohol 

consumption was markedly elevated among female veterinarians. 
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Hafen et al. (2006, 2008) reported that one-third of first-year students at a US 

veterinary school had symptoms of depression associated with both academic and 

non-academic stressors, but it is not clear to what extent these findings can be 

generalised to veterinary undergraduates elsewhere. 

Fishbain (1986) compared the characteristics of four US veterinary surgeons with 

psychiatric illness with those of published descriptions of psychiatrically impaired 

doctors. Similarities included the type of drug selected for misuse (mainly opiates); 

the number of drugs used by an individual (multiple); and source of supply (self-

prescribed rather than street-sourced). The veterinary surgeons misusing drugs 

considered that overwork, fatigue, situational stress, and problems with significant 

others were precipitating factors. The outcomes must be interpreted very cautiously, 

however, due to the small number of veterinarians concerned. 

Studies with findings relevant to mental health in veterinary surgeons are 

summarised in Table 2.13



 

 

Table 2.13: Summary of studies included in this review with findings relevant to mental health in veterinarians 

Study and year Design Sample Location n Response 
rate (%) 

Key findings 
 

Anon 2002 Cross-sectional Veterinary surgeons 
Support staff 

Australia 313 
183 

34 
20 

Euthanasia, specific client behaviours or characteristics, 
and long working hours were important stressors 

Connolly 2003 Cross-sectional Veterinary surgeons Ireland 46 26 Workload reported as main source of stress 
Bartram et al. 2009a, 
b, c 

Cross-sectional Veterinary surgeons UK 1796 56 Symptoms of mental ill-health elevated relative to 
general population. High psychological demands and 
low levels of managerial support 

Brown 1994 
 

Cross-sectional Veterinary students USA 207 96 Students deploy a range of both problem- and emotion-
focused coping styles with relatively equal frequency 

Elkins and Kearney 
1992 

Cross-sectional Veterinary surgeons USA 572 57 Stress and burnout reported 

Fairnie 2005 
 

Cross-sectional Veterinary surgeons 
 

Australia 419 43 Proportion of highly distressed respondents was double 
that of the general population. Distress highest for those 
<35 years old 

Fishbain 1986 Case-series Veterinary surgeons 
 

USA 4 - Pethidine by intramuscular injection was principal drug 
abused; history of drug abuse in veterinary school; 
veterinary-sourced  

Fogle and 
Abrahamson 1990 

Cross-sectional Veterinary surgeons 
 

UK 167 56 Animal deaths provoke severe short- and long-term 
emotional reactions in veterinarians (76 percent and 20 
percent) 

Fritschi et al. 2009 Cross-sectional Veterinary surgeons 
 

Australia 2125 37 One third reported poor psychological health but levels 
of distress, anxiety and depression similar to other 
professions 

Gardner and Hini 
2006 

Cross-sectional Veterinary surgeons NZ 927 49 Those working in small animal practice, women and 
younger veterinarians reported the highest levels of 
stress 

Hafen et al. 2006, 
2008 

Cohort Veterinary students USA 93 
78 

T1: 90 
T2: 84 

One third of first year students report clinical levels of 
depressive symptoms. Predictors include academic 
concerns 

Hansez et al. 2008 Cross-sectional Veterinary surgeons Belgium 216 9 Mean job strain and job engagement levels not higher 
than other professions, but greater negative work-home 
interaction 
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Study and year Design Sample Location n Response 
rate (%) 

Key findings 
 

Harling et al. 2009 Cross-sectional Veterinary surgeons 
 

Germany 1136 53 Work-related stress mainly attributable to workload, 
after-hours on-call duties and difficult clients. High 
alcohol consumption. 

Hatch et al. 2011 Cross-sectional Veterinary surgeons 
 

Australia 1947 28 Veterinarians report higher levels of psychological 
distress than the general population 

Heath 2007 Cross-sectional Veterinary surgeons Australia 134 98 Only 52 percent would opt for the veterinary profession if 
they could start their career again 

Herzog et al. 1989 Cross-sectional 
† 

Graduating veterinary 
students 

US 24 - Distress was associated with prolongation of animal 
suffering, procedures causing pain to animals, and 
euthanasia 

Hesketh and 
Shouksmith 1986 

Cross-sectional Veterinary surgeons NZ 411 59 Decision latitude protective of mental health; lack of 
control over speed of work and discretion are associated 
with anxiety 

Johnson et al. 2005 Cross-sectional Veterinary surgeons UK 
Ireland 

262  363 Low psychological well-being, intermediate job 
satisfaction and good physical health compared to 25 
other occupations 

Kinsella 2006 Cross-sectional Veterinary surgeons Ireland 14 44 Unsociable hours and workload ranked highest as 
stressors 

Kirwan 2005 Cross-sectional 
† 

Veterinary surgeons, 
nurses and 
receptionists 

UK 15 - 93 percent have favourable inclination towards 
euthanasia of humans 

Kogan et al. 2005 Cross-sectional Veterinary students USA 233 44 Non-academic stressors include additional employment, 
relationship concerns and poor self-care habits 

Martin et al. 2003 Cross-sectional Veterinary students USA 146 NR Human-animal bond influences decisions to become 
veterinarians, especially for women 

Martin and Taunton 
2005 

Cross-sectional Veterinary surgeons USA 415 26 81 percent indicated that the human-animal bond was 
important to their decisions to become veterinarians, 
especially for women 

Mellanby and 
Herrtage 2004 

Cross-sectional Recent graduates UK 108 27 Poor supervision, minimal support, many mistakes result 
in distress to veterinarians 

      Continued overleaf 

                                                 
3 The response rate for veterinarians is not reported in Johnson et al. (2005). Percentage obtained from the original source: Connolly (2002). 



 

 

Study and year Design Sample Location n Response 
rate (%) 

Key findings 
 

Paul and 
Podberscek 2000 

Cross-sectional Veterinary students UK 319 NR Females have higher emotional empathy with animals 
which is sustained throughout course for females but 
declines for males 

Phillips-Miller et al. 
2000, 2001 

Cross-sectional Veterinary surgeons 
 

USA 305 54 Women report greater effects of marital and family 
stress and lower spousal support 

Ptacek et al. 2004 Cross-sectional 
† 

Veterinary surgeons 
 

USA 62 - Communicating bad news is stressful and, for some 
individuals, the feelings of stress are prolonged 

Reijula et al. 2003 Cross-sectional Veterinary surgeons Finland 785 67 Those working in towns or involved in education and 
research reported the most stress 

Robinson and 
Hooker 2006 

Cross-sectional Veterinary surgeons UK 9671 47 Work is perceived as stressful by 80 percent of 
profession 
Only 53 percent would choose veterinary career again 

Routly et al. 2002 Cross-sectional Recent graduates 
Senior partners 

UK 58 
34 

54 
59 

Main difficulties for new graduates are being on call, 
financial aspects of the role, and lack of surgical 
competence 

Serpell 2005 Cross-sectional Veterinary students USA 302 92 Females have greater concern for animal welfare/rights 
Interactions with animals influences attitudes and career 
choice 

Smith et al. 2009 Cross-sectional Veterinary surgeons Australia 664 64 Stress associated with long working hours, insufficient 
rest breaks and holidays, client attitudes, lack of 
recognition and not having enough time per patient 

Tomlin et al. 2010b Cross-sectional Veterinary students UK 289 68 Veterinary students’ understanding of a career in 
practice is generally realistic. Limited knowledge of the 
range of potential job opportunities outside practice 

Trimpop et al. 
2000a, b 

Cross-sectional Veterinary surgeons 
Support staff 

Germany 494 
284 

NR Stress associated with long working hours was a 
predictor of traffic accident rates 

Williams et al. 2005 Cross-sectional Veterinary students USA 57 41 Narrow range of effective coping strategies 
Zenner et al. 2005 Cross-sectional Veterinary students USA 61 80 Psychological characteristics similar to other high-

achieving populations 
 
NR: Not reported 
† Interview-based; all other included studies are questionnaire-based 
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2.7 Towards a hypothetical model to explain suicide risk in veterinary 
surgeons: a schematic representation 

A review of current knowledge about possible influences on the suicide risk among 

veterinarians and factors elevating the risk in other occupations and in the general 

population has been used to develop a comprehensive hypothetical model to 

explain suicide risk in veterinary surgeons (Figure 2.1). The model is congruent with 

the stress-diathesis (Mann et al. 1999), cry of pain (Williams and Pollock 2000, 

Williams 2001), interpersonal-psychological (Riberio and Joiner 2009) and 

differential occupational risk (Stack 2001) models of suicide described above. 

Based on specific testable constructs, the model attempts to clarify a complex 

interaction of possible mechanisms across the career life course and may serve as 

a useful heuristic to facilitate a more focused and systematic approach to research. 

Research is required to validate or disprove the component hypotheses. 

The principal component hypotheses within this model are that the following factors 

elevate suicide risk in veterinary surgeons: 

• Personality characteristics of individuals entering the profession confer a 

predisposition or vulnerability  

• Psychological morbidity attributable to psychosocial factors during 

undergraduate training and in the workplace 

• Familiarity with animal euthanasia leads to more permissive attitudes 

towards suicide  

• Access to and knowledge of lethal means 

The authors of a recent systematic review of suicidal behaviour and psychosocial 

problems in veterinary surgeons (Platt et al. 2010a) confirmed that their findings 

support this model.



 

 

 

Fig. 2.1: Schematic representation of a hypothetical model to explain the risk of suicide in veterinary surgeons 
 

 

 
Source: Bartram and Baldwin (2010) 

Reproduced with permission of the British Veterinary Association
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2.8 Shortfalls in existing published work 

The increased risk of suicide among veterinary surgeons is well established (see 

Section 2.1). However, the available literature that seeks to explain this observation 

has many shortfalls. These can be summarised as follows: 

• The questionnaire instruments are mainly self-formulated and do not use 

standardised measures with established psychometric properties (such as 

Gardner and Hini 2006). 

• The instruments with established psychometric properties that were used in 

reported studies have been validated on representative samples of the 

general population only and not within the context of the veterinary 

profession. 

• A number of reports are based largely on conjecture (such as Halliwell and 

Hoskin 2005). 

• The generalisability of the results is limited by small sample size and/or low 

response rates (such as Connolly 2003, Kirwan 2005, Kinsella 2006, Hansez 

et al. 2008, Fritschi et al. 2009) or the study was completed outside the UK 

(such as Reijula et al. 2003, Gardner and Hini 2006, Hansez et al. 2008, 

Fritschi et al. 2009). 

• The prevalence of any psychological characteristics which might create a 

predisposition or vulnerability in individuals entering the profession has not 

been evaluated. 

• There has been little attempt to evaluate the prevalence of psychiatric factors 

such as depression or substance misuse among practising veterinary 

surgeons. 

• Attitudes to suicide and the potential influence of the acceptability of animal 

euthanasia within the profession on those attitudes have not been evaluated. 

2.9 Summary 

Veterinary surgeons are known to be at a higher risk of suicide compared with the 

general population. There has been much speculation regarding possible 

mechanisms underlying the increased suicide risk in the profession, but little 
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empirical research. A computerised search of published literature on the suicide risk 

and influences on suicide among veterinarians, with comparison to the risk and 

influences in other occupational groups and in the general population, was used to 

develop a structured review. Veterinary surgeons have a proportional mortality ratio 

(PMR) for suicide approximately four times that of the general population and 

around twice that of other healthcare professions. A complex interaction of possible 

mechanisms may occur across the course of a veterinary career to increase the risk 

of suicide. Possible factors include the characteristics of individuals entering the 

profession, negative effects during undergraduate training, work-related stressors, 

ready access to and knowledge of means, stigma associated with mental illness, 

professional and social isolation, and alcohol or drug misuse (mainly prescription 

drugs to which the profession has ready access). Contextual effects such as 

attitudes to death and euthanasia, formed through the profession’s routine 

involvement with euthanasia of companion animals and slaughter of farm animals, 

and suicide ‘contagion’ due to direct or indirect exposure to suicide of peers within 

this small profession are other possible influences. 

Among the shortfalls of existing published work is the use of instruments with 

psychometric properties that have not been validated within the context of the 

veterinary profession. 
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3.0 Introduction 

The structured review presented in Chapter 2 identified that the instruments with 

established psychometric properties that were used in reported studies of mental 

health and well-being in the veterinary profession have been validated in 

representative samples of the general population only, and not within the context of 

this particular occupational group. 

The cross-sectional study of mental health and well-being and their associations in 

the UK veterinary profession reported by Bartram et al. (2009a, b, c) employed 

several pre-existing instruments to assess the contribution of mental health and 

well-being to the elevated suicide risk in this occupational group. 

One of the instruments used, the Warwick-Edinburgh Mental Well-being Scale 

(WEMWBS) (Tennant et al. 2007) was developed as a measure for assessing 

population positive mental health. Unlike other commonly-used measures which 

show floor or ceiling effects in general population samples, with most people scoring 

the optimum level, WEMWBS is better able to distinguish average from good mental 

health and may have potential for measuring overall changes in population mental 

well-being (Tennant et al. 2007). The scale offers promise as a tool for measuring 

mental health and well-being at a population level within the veterinary profession. 

The scale comprises positively worded items only. This positive orientation towards 

well-being contrasts with the illness-orientation of other scales which measure 

similar constructs, and increases its attractiveness as a scale which could be 

embedded into questionnaires for general rather than health-related purposes, such 

as the RCVS Survey of the Profession. 

However, the psychometric properties of the WEMWBS have been examined in 

student and representative general population samples only and not within any 

specific occupational groups (Tennant et al. 2007, Stewart-Brown et al. 2009, Clarke 

et al. 2011). The demographic structure of the veterinary profession is not 

representative of the general population, with differences in ethnicity, employment 

status, educational attainment, income, and social grade (Robinson and Hooker 

2006, Robertson-Smith et al. 2010). Moreover, there are also marked population-

level differences in the levels of self-reported mental health and well-being (Bartram 

et al. 2009b). The psychometric properties of psychological instruments are not 

necessarily stable across different groups of people (reviewed by Vandenberg and 

Lance 2000). Without evidence for measurement invariance, differences between 
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groups or across time in scores on a measure might reflect differences in the 

measurement properties of the self-report instrument used, such as a change in the 

meaning of the items and their relations, rather than true differences in the latent 

variable. Consequently, it is appropriate to re-examine the measurement properties 

of WEMWBS in the context of the veterinary profession, to inform judgements of the 

utility of the instrument in this occupational group. 

To provide context for the psychometric analyses presented in subsequent chapters, 

Chapter 3 outlines the theory which underpins methods for evaluating the properties 

of psychological measurement instruments and explains the quality criteria against 

which instruments can be assessed. 

3.1 Psychometric theory: traditional and modern  

Psychometric methods are concerned with the construction and evaluation of rating 

scales in order to determine their success at making the variable operational and in 

locating people on the scale. The theories which underpin psychometric methods 

can be divided into two categories: traditional (classical test theory, CTT) and 

modern (item response theory, IRT; and Rasch measurement theory, RMT) (Hobart 

and Cano 2009, Andrich 2011).4 Classical test theory is currently the predominant 

paradigm (Cano and Hobart 2011). 

3.2 Traditional psychometric methods 

The central tenet of CTT on which traditional psychometric methods are based is 

that the score that a person obtains on a given instrument, which is symbolised by 

(X), can be deconstructed into the person’s true score (T) and a random error 

component (E) (DeVellis 2006, Hobart and Cano 2009). The CTT model can be 

expressed as: 

Xip = Tip + Eip 

Where Xip is an observed score for test i and person p, Tip is a true score of test i 

and person p, and Eip is an error score of test i and person p. 

                                                 
4 The term modern test theory is not used in reference to an absolute period in the 
development of test theory, but to contrast it to classical test theory. The basics of modern 
test theory were established by Thurstone in the 1920s (Thurstone 1928). 
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The person’s true score, T, is defined as the expected value of the observed score 

over an infinite number of repeat administrations with the same instrument. 

Classical test theory is grounded in the definition of measurement as proposed by 

Stevens (1946), i.e. the assignment of numerals to objects or events according to 

some rule. If the assumption is made that measurement is quantification of a 

variable, and that variables can go from ‘less of’ to ‘more of’, then it is reasonable to 

consider the total score generated by summing a set of item scores is a measure of 

that variable provided it can be demonstrated that the items address the same 

underlying construct (Hobart 2003). 

3.2.1 Limitations of traditional psychometric methods 

The assumptions that underpin CTT are actually broadly unfounded, and, in fact, 

CTT is a theory that cannot be tested, verified or more importantly, falsified in any 

data set, because T and E cannot be determined in a way that enables evaluation of 

their accuracy (Hobart and Cano 2009). This has four important implications (Hobart 

et al. 2007). First, measurement theories that cannot be tested are, by definition, 

weak theories that lead to only weak inferences about the performance of a rating 

scale and what it measures. Second, theories that cannot be challenged are easily 

satisfied by datasets. Third, because the parameters can not be estimated with 

confidence, only the ordinal raw scores can be analysed. Finally, the equation 

derived from CTT for calculating the confidence intervals around the scores for 

individuals gives large values that indicate a lack of confidence when comparing 

changes and differences among individuals. This leads to several limitations of 

rating scales constructed and evaluated by traditional psychometric methods 

(DeVellis 2006, Hobart and Cano 2009, Cano and Hobart 2011). These include: 

1. Multidimensionality. The rating scales have potential to measure more than 

one underlying construct. 

2. Ordered counts are not interval measures. The unit of measurement 

implied by the data is not equal across the whole range of the continuum 

(Figure 3.3). 

3. Scores are sample dependent. An item’s characteristics depend on the 

true level of that characteristic in the person being tested. Consequently the 

level of a characteristic expressed by a test item will vary substantially if the 

true score distributions vary between populations. 
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4. Scores are item dependent. A person’s true score depends on the level of 

a characteristic expressed by the test item. Consequently scores may not be 

comparable between test items which express low levels of a characteristic 

and test items which express higher levels of a characteristic. 

5. Comparison of test results between different populations. Without 

evidence of measurement invariance, differences between groups might 

merely reflect differences in the measurement properties of the instrument 

used. 

6. Handling of missing data. A widely-used approach is to impute values for 

missing data with the person-specific mean score (the mean score of the 

items that have been answered by that individual), but this assumes that all 

the items express the same level of a characteristic.  

7. Data are not suitable for the assessment of individuals. Ordinal scores 

are only suitable for group-level comparisons because the 95% confidence 

intervals around the ordinal score of an individual are wide (computed as 

± 1.96 × standard error of measurement. See Section 4.4.3.2) 

Consider measurement in the physical sciences (referred to as ‘fundamental 

measurement’), for example, a ruler for measuring height. The ruler describes only 

one attribute (unidimensionality), which it measures on a linear continuum (that is, 

the differences between the calibrations are equal). The ability of a ruler to measure 

height is not seriously affected by the people being measured (sample 

independent). It does not matter which ruler is used to measure height (scale 

independent). The process of measurement remains the same across different 

populations (invariance). 

3.3 Modern psychometric methods 

Modern psychometric methods represent a logical progression from traditional 

methods because they attempt to improve the scientific quality of the theory 

underpinning rating scales. Because traditional psychometric methods are based on 

a weak measurement theory (Hobart et al. 2007, Hobart and Cano 2009), they are 

limited in their ability to adequately provide data to support the use of health 

measures. In view of these shortcomings, endeavours were made to improve the 

theory and, therefore, the scientific quality of the conclusions that could be drawn. 

Modern psychometric methods attempt to ensure that scales have the 
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characteristics of fundamental measurement as used in the physical sciences: 

unidimensionality, linearity, sample independence, scale independence, and 

invariance (Hobart 2003). 

The modern psychometric methods are called Rasch analysis and Item Response 

Theory (IRT). Fundamentally, these methods differ from classical test theory (CTT) 

because their focus is the relationship between a person’s measurement and his or 

her probability of responding to an item, rather than the relationship between a 

person’s measurement and his or her observed scale total score (Cano and Hobart 

2011). They are considered to be conceptually and theoretically superior to 

traditional methods, especially in the context of health measurement, and are now 

widely used for the construction of new instruments and the refinement of existing 

instruments (Hobart and Cano 2009). Although there are similarities between these 

two item-based approaches, there are also fundamental differences. Rasch 

measurement is concerned with how well the data fit the model which prescribes the 

item responses expected for interval scale measurement. By contrast, IRT is 

descriptive, aiming to find the item response model that explains the data (Andrich 

2004, Hobart and Cano 2009, Massof 2011, Andrich 2011). There is debate around 

the relative merits of each approach and the circumstances in which they should be 

used but, generally, Rasch models are employed to validate measurements, and the 

more complex IRT models can be used to explore the data further if required 

(Massof 2011). 

3.4 Rasch analysis 

There are two main components to Rasch measurement theory (Rasch 1960): 

(1) Conjoint measurement. A person’s response to an item is governed by only two 

factors: the location of the person and the location of the item on the shared 

continuum of the latent variable being measured (mental well-being in the case of 

WEMWBS). When a set of items is used as a measurement instrument, the aim of 

the items is to map out a continuum on which an aspect of people (the latent 

variable) can be measured (located). Because the items mark out the measurement 

continuum, their locations define it. Thus, there is a common continuum on which 

the aspect of the people that is to be measured and the items for doing the 

measuring are both located. Consequently, when a set of items is used to measure 

people there is a simultaneous interaction between people and items. 
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(2) Invariant comparison. The relative location of any two persons on the continuum 

should be independent of the items used to make that comparison, provided those 

items belong to the calibrated set of items which define the variable under study 

(Wright and Linacre 1989). The symmetrical aspect of this criterion is that the 

relative location of any two items on the continuum should be independent of the 

persons used to make that comparison. The invariance criterion means that an 

instrument, in principle, is required to work in the same way for all individuals. This 

implies invariant functioning across any partitioning of the persons, e.g. across 

sample groups such as age, gender or different levels of the latent variable being 

measured. 

Rasch (1960) developed a logistic model (now known as the Rasch unidimensional 

measurement model) and through applications, initially in the field of educational 

assessment, was able to demonstrate that this approach met the stringent criteria 

for measurement used in the physical sciences. Application of the Rasch model to 

item response data is known as Rasch analysis. Conventionally, because early 

applications of Rasch analysis were in the field of educational assessment, the 

position that each item and person occupies on the common continuum of the latent 

variable are termed item ‘difficulty’ and person ‘ability’. In the context of the health 

sciences, ‘ability’ may be understood to represent the amount the person has of a 

given symptom, trait or feeling and ‘difficulty’ may be understood to represent the 

magnitude of the symptom, trait or feeling represented by the item. For example, in 

a scale to measure depression, an item that reflected the sentiment that life was no 

longer worth living would be expected to represent a high level of depressive illness 

when affirmed, i.e. the item has a high level of item ‘difficulty’ and is likely to be 

affirmed only by people with a high level of ‘ability’. 

There are two key features of the relationship between a person’s ‘ability’ and that 

expressed by an item in a questionnaire (‘difficulty’). First, the observed response is 

dependent only on the difference between a person’s ‘ability’ and the ‘difficulty’ 

expressed by the item. Second, the model is stochastic (i.e. based on the theory of 

probability) because uncertainty surrounds the expected response, which is 

consistent with the situation in real life (Borsboom 2005, Tesio et al. 2007). The 

Rasch equation is explained in Figure 3.1. 
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Fig. 3.1: Rasch equation 

The Rasch model prescribes that the probability that a person will affirm an item is a logistic 

function of the difference between the person’s ability [θ] (in terms of the level of mental 

health and well-being of the person) and the difficulty of the question [β] (in terms of the level 

of mental health and well-being represented by the item), and only a function of that 

difference.  

In the Rasch model, item and person estimates are measured in ‘logits’. A logit is 

the log odds of a person of a given ability (level of health), as assessed by their 

response to all the items combined, having a 50% chance of responding positively 

to that item (Pallant and Tennant 2007) (Figure 3.2). 
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Fig. 3.2: Probability of a person affirming an item  

 

 

 

 

 

The bottom of the scale displays the difference in location (in logits) between a person and 

an item. The top of the scale displays the corresponding probability of the person affirming 

the item. The probability of a person with ability of 0 logits affirming an item with a difficulty of 

0 logits is 50%. The probability of a person affirming an item with a difficulty that is 2 logits 

higher than their ability is 12%. 

The purpose of Rasch analysis is to maximise the homogeneity of the latent variable 

being measured (unidimensionality) and to reduce item redundancy without 

sacrificing measurement information, by removing items and/or collapsing scoring 

levels to yield a more valid and simple measure (Granger 2008). 

In the application of Rasch analysis, response data for items intended to be 

summed into an overall ordinal score for a specific scale are tested against the 

expectations of the Rasch model (Rasch 1960). These expectations are a 

probabilistic form of Guttman scaling, which means that for the same person ability, 

the probability to endorse an easy item has to be higher than the probability to 

endorse a more difficult item and vice versa (Karabatsos 2001). Comparing persons 

with different abilities, a person with a higher ability is expected to affirm all items 

endorsed by a person with lower ability and additionally one or more difficult items. 

That is, responses are contingent on the level of the underlying construct (Hagquist 

et al. 2009). Hence, only certain response patterns are in accordance with the 

Guttman structure. Since the responses are not required to be deterministic but 

probabilistic, there is room for random variation implying that the response patterns 

for two individuals with the same total score do not have to be exactly the same 

(Hagquist et al. 2009). 

The expectations of the model must be met for rating scale data to generate 

internally valid, interval-level measurement estimates that are stable (invariant) 

across items and people (Wright and Linacre 1989). Thus, the difference between 
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what should happen (expected) and what does happen (observed) indicates the 

extent to which rigorous measurement is achieved. If the expectations of the model 

are not met, this finding prompts an examination of the data to determine why a set 

of items hypothesised to be a measurement instrument are not performing as such. 

Statistical and graphical tests are used to evaluate the extent to which observed 

data fit predictions of those responses from the Rasch model (Smith 2000). 

When the data adequately fit Rasch model expectations, the raw score from 

summed item responses can be transformed into interval-level measurements 

(Tennant and Conaghan 2007). The difference between an ordinal score (data do 

not fit Rasch model) and interval-level measurement is illustrated in Figure 3.3. 

Fig. 3.3: Interval between adjacent scores on an ordinal scale is not equal  

 

 

The interval between the raw scores of 3 and 4 on the ordinal scale corresponds to 2.7 units 

of measurement on the interval scale. The interval between the raw scores of 4 and 7 on the 

same ordinal scale corresponds to 1.3 units on the interval scale. 

The interval scaling properties of these Rasch-transformed measurements enables 

the legitimate application of parametric statistical analyses, given appropriate 

distributions. Interval scaling is also a requirement for meaningful interpretation of 

changes in scores over time, which may occur, for example, following remedial 

interventions (Norquist et al. 2007). An interval scale is able to measure how much 

more or less of the latent variable of interest is present with much greater precision 

than a raw ordinal scale. In the context of health rating scales, McHorney et al. 
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(1997) defined ‘precision’ in terms of its attributes: usefulness in making 

comparisons across groups and between test administrations. 

3.4.1 Limitations of the Rasch model 

Limitations of the Rasch model include it being overly restrictive because it does not 

permit each item to have a different discrimination, and there being no provision in 

the model for other parameters such as guessing. Some suggest that the model is 

also limited by its need for unidimensional data and claim that it is too simple to 

match the complexity of human behaviour. Further, Rasch analysis is complex, and 

traditional psychometric methods are easier to compute (Cano and Hobart 2011). 

3.5 Quality criteria for the measurement properties of health rating scales 

Psychometric methods are employed to determine the extent to which a quantitative 

conceptualisation of a latent variable has been operationalised successfully. 

Typically, traditional psychometric methods consider the evaluation of rating scales 

in terms of three main properties: reliability, validity and responsiveness. There are 

guidelines as to how psychometric properties should be evaluated and reported 

(Lohr 2002, Terwee et al. 2007, Mokkink et al. 2010a, b, c; Cano and Hobart 2011) 

and recent published literature indicates that various different approaches are 

adopted by researchers (Hobart and Cano 2009). Several authors have 

recommended that a comprehensive scale evaluation should involve the 

examination of six psychometric properties: data quality, scaling assumptions, 

targeting, reliability, validity and responsiveness (McHorney et al. 1994, Ware and 

Gandek 1998, Hobart et al. 2001a, Lohr 2002, Food and Drug Administration 2009, 

Hobart and Cano 2009, Cano and Hobart 2011). Several psychometric analyses 

provide evidence for more than one property, and there is overlap between 

properties. Nevertheless, this classification provides a useful framework to describe 

the methods and results of rating scale evaluations (Hobart and Cano 2009). The 

approach taken to evaluate measurement properties in the present study aims to be 

consistent with these contemporary recommendations. 

This section describes the key measurement properties of instruments using the 

framework and terminology advocated by Hobart and Cano (2009) and Mokkink et 

al. (2010a, b, c). 
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3.5.1 Six psychometric properties: data quality, scaling assumptions, 
targeting, reliability, validity and responsiveness 

3.5.1.1 Data quality 

Indicators of data quality reflect respondents’ understanding and acceptance of a 

rating scale and help to identify items that may be irrelevant, confusing, or upsetting 

to the target population (McHorney et al. 1994). A scale score cannot be confidently 

estimated if item-level missing data are high. Indicators of data quality are the 

percentage of missing item responses and the percentage of the sample for whom 

total scores can be calculated. 

3.5.1.2 Scaling assumptions 

It is generally accepted that a series of criteria should be satisfied for a set of items 

to be summed legitimately to form a single overall score for a scale (Hobart and 

Cano 2009): 

 Items should be roughly parallel, i.e. measure at the same point on the scale 

and have similar variance, otherwise they do not contribute equally to the 

variance of the total score and should be standardised before combination. A 

set of items is considered parallel when their item response option frequency 

distributions and their item mean scores and standard deviations are roughly 

similar. When items have similar variances it has been argued that these do 

not need to be standardised before items are combined (Hobart and Cano 

2009). 

 Items should measure the same underlying construct (latent variable), 

otherwise it is not appropriate to combine them to generate a total score. 

That is, the items of a scale should be internally consistent. A set of items is 

considered to be measuring the same construct when each item’s corrected 

item-total correlation, which is the correlation between each item and the 

total score computed from the remaining items in that scale, exceeds a 

recommended criterion (Hobart and Cano 2009). 

 Items in the scale should contain a similar proportion of information 

concerning the construct being measured. Then there is no need to weight 

the items for differences in factor content before they are summed. This 
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criterion is considered satisfied when the corrected item-total correlations are 

roughly similar (Hobart and Cano 2009). 

 For rating scales which contain sub-scales, such as the Hospital Anxiety and 

Depression Scale (Zigmond and Snaith 1983) which has separate sub-

scales for anxiety and depressive symptoms, items should be correctly 

grouped into each sub-scale. That is, items should correlate higher with the 

total score of their own sub-scale (item own-scale correlation) than with the 

total score of the other sub-scales (item other-scale correlations) (Cano et al. 

2008). 

3.5.1.3 Targeting 

Targeting is the extent to which the spectrum of health measured by a health rating 

scale matches the distribution of health in the study sample (McHorney and Tarlov 

1995). Targeting can be studied at both the item and the scale level and is 

evaluated by examining score distribution, score means, standard deviation (SD), 

skewness statistics, and floor and ceiling effects (Hobart and Cano 2009).  

3.5.1.4 Reliability 

The reliability domain contains three measurement properties: internal consistency, 

reliability and measurement error. The reliability domain refers to the degree to 

which the measurement instrument is free from measurement error (Mokkink et al. 

2010a, b, c) and is an estimate of the extent to which scores for people whose 

condition of interest has not changed are the same for repeated measurements: 

1. using different sets of items from the same instrument (internal consistency);  

2. over time (test-retest); 

3. by different persons (i.e. raters) on the same occasion (inter-rater); 

4. by the same person (i.e. raters or responders) on different occasions (intra-

rater). 

The term reliability is derived from CCT. As detailed in Section 3.2, according to 

CTT, any ‘observed’ score on a measurement instrument consists of two 

components: the ‘true’ score plus the ‘error’ (Hobart and Cano 2009). The ‘error’ is 

thought to occur during each measurement. There are different types of 
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measurement error which relate to the measurement instrument itself, the 

measurement situation, the person administering the test, or the person being 

tested. Reliability is the proportion of variability in observed measurements that is 

due to the true variability between subjects, rather than some kind of error. This is 

calculated statistically and formally defined as: 

Reliability = true subject variability / (true subject variability + measurement error). 

The general principle is that the lower the ‘measurement error’, the higher the 

reliability and thus the quality of the measurement instrument. Reliability is a relative 

parameter, and will always have a value between 0 and 1. CCT does not specify 

how high reliability is supposed to be, however, a measure that has no error (i.e. all 

variation is true score variation) has a reliability of 1 and is perfectly reliable; a 

measure that has no true score (i.e. all variation is error) has zero reliability. It has 

been proposed that a reliability coefficient of at least 0.70 indicates appropriate 

reliability (Streiner and Norman 2008). Internal consistency, reliability and 

measurement error estimate reliability in different ways. 

Internal consistency 

Internal consistency evaluation differs from other reliability estimations, because 

administration of the measurement instrument is not repeated. It is measured by 

estimating the degree of inter-relatedness among individual items (Mokkink et al. 

2010a, b, c). This means that if items in a scale are summarised into a total score, it 

should be known that the items are sufficiently correlated. Internal consistency 

establishes this correlation between a respondent's item-responses and suggests 

whether or not these items seem to measure the same construct. This method 

assumes that all items in a scale are part of one underlying construct (i.e. 

‘unidimensional’). To check this assumption, the unidimensionality of the instrument 

must be assessed by applying a technique such as factor analysis before 

establishing the internal consistency. Internal consistency can be estimated by 

calculating the Cronbach's alpha (Cronbach 1951). Values of > 0.70 are required to 

demonstrate that the items are sufficiently correlated (Reeve et al. 2007). However, 

values > 0.95 can indicate that the instrument contains too many items that are 

assessing the same underlying construct (i.e. there is a high level of item 

redundancy because the same item is rephrased in several different ways). 
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Reliability 

Test-retest reliability refers to the consistency of respondents’ scores over time. It is 

estimated by administering the instrument in a longitudinal study design on two or 

more different occasions to the same group of people (Rousson et al. 2002). This 

type of reliability depends on the stability of the outcome to fluctuations. It is based 

on the assumption that no real change occurs in what is measured between the time 

points so the timing of the consecutive measurements is important. Ideally, the time 

interval between administering the instrument should be long enough so the last 

score will not be affected by the respondents’ recollections of the first. An interval 

that is too short will tend to overestimate reliability. However, the interval should also 

not be so long that the subject has actually changed in-between, which may 

underestimate reliability. A typical interval is around 2 to 4 weeks (Scholtes et al. 

2011). The traditional psychometric approach to assessing the reproducibility of 

item-level scores on a rating scale is the computation of intra-class correlation 

coefficients for each item. However, Rasch-based methods provide more rigorous 

and comprehensive assessments (Hobart and Cano 2009). 

Inter-rater reliability is an estimate of the degree of consensus between the scores 

of several raters using the same measurement instrument. Inter-rater reliability can 

be estimated when the raters administer the same instrument to the same person or 

group of people simultaneously. 

Intra-rater reliability refers to the consistency of raters’ scores over time. It is 

estimated when one rater scores the same instrument on two or more different 

occasions. Both intra- and inter-rater reliability depend primarily on adequate 

training of raters and standardisation of the test (Rousson et al. 2002).  

Measurement error 

Measurement error addresses the absolute amount of measurement error. In 

contrast to the relative reliability measures, the variation between the subjects does 

not affect the measurement error (de Vet et al. 2006). The preferred statistics to 

express measurement error are the standard error of measurement (SEM) and the 

smallest detectable change (SDC) (Mokkink et al. 2010b). Because of the absolute 

character of measurement error, both statistics are measured on the same scale as 

the instrument itself (Bartlett and Frost 2008). SEM is an estimate of the variability 

expected for observed scores when the true score is held constant (Dudek 1979). 
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SDC represents the minimum change that must be overcome to ensure real change. 

An observed change must, therefore, be higher than the threshold of the SDC to 

ensure real change (i.e. a change in excess of measurement error).  

3.5.1.5 Validity 

Validity refers to the degree to which the instrument measures the construct(s) it is 

purported to measure (Mokkink et al. 2010a, b, c). Validity includes three 

measurement properties: content validity, construct validity and criterion validity. 

Content validity 

Content validity refers to the degree to which the content (i.e. items) of the 

measurement instrument adequately reflects the construct to be measured (Mokkink 

et al. 2010a, b, c). This includes judgements on the relevance and 

comprehensiveness of the items in the instrument and the extent to which the 

content of the instrument is matched to the target population. Content validity is 

established by a systematic, qualitative approach including focus groups and expert 

panels. Face validity, which might seem to have a superficial resemblance to 

content validity, is a judgement of the appearance of the instrument indicating that 

the item set looks appropriate (Küçükdeveci et al. 2011). 

Construct validity 

Construct validity refers to the degree to which the scores of the rating scale are 

consistent with a priori hypotheses (e.g. with regard to internal relationships, 

relationships to scores on other instruments, or differences between relevant 

groups) based on the assumption that the rating scale validly measures the 

construct to be measured (Mokkink et al. 2010a, b, c). 

A range of within-scale traditional psychometric analyses has been used to provide 

evidence of internal construct validity (Hobart and Cano 2009, Küçükdeveci et al. 

2011), also known as structural validity (Mokkink et al. 2010a). These include item-

total correlations and Cronbach’s alpha coefficients which indicate the degree of 

interrelatedness among the items, a necessary but not sufficient condition for 

unidimensionality (Cortina 1993). 

The current literature offers two different approaches to the assessment of 

instrument unidimensionality: 
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 The traditional psychometric approach is exploratory factor analysis or 

confirmatory factor analysis. The aim of factor analysis is to identify 

clusters of items that intercorrelate but do not correlate with other clusters 

of items, thus forming internally consistent sub-scales or ‘components’ 

which explain the majority of the variance in the scale (Waugh and 

Chapman 2005). In general, exploratory factor analysis is used when no 

clear hypotheses exist about the underlying dimensions, whereas 

confirmatory factor analysis is used to test whether the data fit an a priori 

hypothesised factor structure (Floyd and Widaman 1995). The traditional 

psychometric approaches of evaluating the internal construct validity of a 

scale are based on parametric statistics. It has been argued that 

parametric statistics are inappropriate in the context of evaluating scales 

which are based on ordinal data because the assumption of interval 

scaling (i.e. a scale with known equal intervals between each score across 

the full range of scores) is not fulfilled (Pallant 2007). 

 The modern psychometric approach uses Rasch analysis to test how well 

the items in an instrument conform to a unidimensional model by checking 

if all of the items in the scale work together to measure a single underlying 

construct. Rasch analysis is increasingly adopted to provide a more robust 

interpretation of the internal construct validity of ordinal scales (Hobart and 

Cano 2009). 

These two different methodological approaches are sometimes used in combination 

to examine instrument unidimensionality and may produce conflicting results (e.g. 

Waugh and Chapman 2005, Gyagenda and Engelhard 2009, de Morton and Nolan 

2011). The aim of this research was to assess the unidimensionality of the 

WEMWBS using both traditional factor analysis and Rasch analysis.  

External construct validity is the association between the rating scale and external 

criteria such as other measures of similar or different dimensions of health (Strauss 

and Smith 2009, Küçükdeveci et al. 2011): convergent construct validity is the extent 

to which scores on a particular instrument are associated with other measures of the 

same or theoretically similar construct (Campbell and Fiske 1959); discriminant 

construct validity is the extent to which scores are not associated with theoretically 

unrelated constructs or variables (Campbell and Fiske 1959, Strauss and Smith 

2009). 



70   Chapter 3: Measurement properties of health rating scales

 
 
Criterion validity 

Criterion validity is an estimate of the degree to which the scores of a measurement 

instrument are an adequate reflection of a ‘gold standard’ (Mokkink et al. 2010a, b, 

c). Validation of self-report health rating scales is a challenge because the current 

prevailing opinion is that no gold standard exists for these instruments (Mokkink et 

al. 2010a). Consequently, it is more appropriate to assess construct validity by 

testing predefined hypotheses about expected associations with the scores of 

comparator instruments which measure theoretically related constructs (Mokkink et 

al. 2010a). 

3.5.1.6 Responsiveness 

Responsiveness is defined as the ability of an instrument to detect change over time 

in the construct to be measured (Mokkink et al. 2010a, b, c). An alternative 

terminology for this property is ‘sensitivity to change’, however ‘responsiveness’ is 

preferred because concerns have been expressed that use of the former might lead 

to confusion with the concept of sensitivity used in diagnostic research (Mokkink et 

al. 2010c). Recommended methods for determining responsiveness and minimally 

important differences are reviewed by Revicki et al. (2008). Appropriate methods to 

evaluate responsiveness include calculation of an effect size statistic and the testing 

of a priori hypotheses concerning the extent and direction of change in relation to 

comparator instruments. 

3.6 Conclusion 

Comprehensive evaluation of a rating scale should involve the examination of six 

psychometric properties: data quality, scaling assumptions, targeting, reliability, 

validity and responsiveness (McHorney et al. 1994, Ware and Gandek 1998, Hobart 

et al. 2001a, Hobart and Cano 2009, Cano and Hobart 2011). Although several 

analyses provide evidence for more than one property, and there is overlap among 

properties, this list of properties provides a useful framework to describe the 

methods and results of rating scale evaluations (Hobart and Cano 2009). 

Rasch analysis offers significant advantages over traditional psychometric 

approaches to the assessment of internal construct validity, enabling examination of 

the contribution of items individually as they are added and removed from the item 

set, and facilitating the selection of items with the best measurement properties. The 

application of Rasch analysis to instrument response data from different population 
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samples, for example occupational groups, provides a mechanism for testing 

invariance between those groups. This is an important feature where comparisons 

are to be made. Consequently, both Rasch analysis and traditional methods were 

applied to increase the comprehensiveness of the evaluation of the psychometric 

properties of WEMWBS. 

3.7 Summary 

Rating scales are used to measure unobservable (latent) variables known as 

theoretical constructs, which are abstract. Latent variables can be measured 

indirectly by asking questions intended to capture empirically the essential meaning 

of a construct. The simplest way to do this is to ask a single, straightforward 

question, or item. However, single items are limited because they are: unlikely to 

represent the broad scope of a complex theoretical construct; likely to be interpreted 

in many different ways by respondents; imprecise because they cannot discriminate, 

to a fine degree, between different levels of an attribute; and unreliable (prone to 

random error) because they do not produce consistent answers over time (Cano 

and Hobart 2011). Consequently, rating scales are usually made up of multiple 

items, in which each item addresses a different aspect of the same underlying 

construct. Using multiple items overcomes the scientific limitations of single items 

because: more items increase the scope of a scale; are less open to variable 

interpretation; enable better precision; and improve reliability by allowing random 

errors of measurement to average out. Responses to items that are believed to 

represent a single shared attribute are usually summed to form a composite score to 

indicate the magnitude of that attribute. 

A comprehensive evaluation of a rating scale should involve the examination of six 

psychometric properties: – data quality, scaling assumptions, targeting, reliability, 

validity and responsiveness (McHorney et al. 1994, Ware and Gandek 1998, Hobart 

et al. 2001a, Hobart and Cano 2009, Mokkink et al. 2010a, b, c; Cano and Hobart 

2011). 

Traditional psychometric methods are based on CTT and have several limitations 

(Cano and Hobart 2011). These include: 

 Instrument scores are ordinal rather than interval, the invariance of which is 

unknown.  
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 Scores for persons and samples are scale dependent because they lack the 

provision for varying item parameters, resulting in item parameters that must 

be regarded as fixed. That is, it is not possible to omit several test questions 

at different levels of the scale without affecting the individual score 

(measure). 

 Scale properties, such as reliability and validity, are sample dependent, 

varying between sample populations and population subgroups. 

These limitations greatly restrict meaningful examination of differences in the 

severity of the latent variable between populations and population subgroups, and in 

the interpretation of change scores. The use of modern psychometric methods such 

as Rasch analysis enables these limitations to be overcome (Cano et al. 2011). This 

research aims to present a comprehensive approach in examining the psychometric 

properties of WEMWBS in the context of the veterinary profession by the 

complementary application of both traditional and modern psychometric methods. 

.



   73

 
 
 

 

 

 

 
 

Chapter 4: 
 
 
 

Materials and methods 
 

 

 

 

 

 

 



74  Chapter 4: Materials and methods
 
 
4.0 Introduction 

The study aimed to examine the measurement properties of WEMWBS in the 

context of the veterinary profession to inform judgements of the utility of the 

instrument in this particular occupational group. 

The objectives were to: 

[a] Explore the properties of WEMWBS using traditional psychometric 

methods based on classical test theory (CTT). 

[b] Evaluate the internal construct validity of WEMWBS using Rasch analysis, 

attempt to derive an item set which fits model expectations, and compute a 

raw score to interval scale transformation for the fitting item set. 

[c] Re-examine the external construct validity of WEMWBS using the interval-

level measurements derived from the Rasch analysis. 

This chapter describes in detail the methods used to examine the psychometric 

properties of WEMWBS in the context of the veterinary profession. Both traditional 

and modern psychometric methods were applied. 

The analyses were based on datasets derived from two independent surveys:  

1. Survey 1. A postal questionnaire survey (mailed in October/November 2007) 

of a large stratified random sample of 3200 veterinary surgeons practising in 

the UK: A cross-sectional study of mental health and well-being and their 

associations in the UK veterinary profession. The questionnaire included 

WEMWBS and several other psychometric instruments relating to mental 

health and well-being. 

2. Survey 2. The Royal College of Veterinary Surgeons (RCVS) Survey of the 

Profession 2010 administered during January/February 2010 by the Institute 

of Employment Studies on behalf of the RCVS. The questionnaire was 

mailed to all of the 23,500 veterinary surgeons registered to practise in the 

UK. WEMWBS was embedded in this principally employment-related 

questionnaire. 
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The methodology followed three chronologically distinct stages: 

I. Examination of the psychometric properties of WEMWBS in both datasets 

using traditional psychometric methods. The convergent construct validity of 

WEMWBS was examined using the dataset from Survey 1. 

II. Rasch analysis to examine the internal construct validity of WEMWBS using 

subsets of data from Survey 2. The results of the Rasch analysis were then 

confirmed using a subset of data from Survey 1. A raw score to interval scale 

transformation was derived for the item set which fit Rasch model 

expectations. 

III. The tests applied in stage I to examine the convergent construct validity of 

WEMWBS raw scores were repeated using the interval scale measures 

derived for the item set which fit Rasch model expectations. The purpose of 

this was to test whether refinement of the scale had impacted on its utility as 

an overall indicator of mental health and well-being. 

4.1 Source of the datasets 

Survey 1: A cross-sectional study of mental health and well-being and their 

associations in the UK veterinary profession 

This dataset was derived from a postal questionnaire survey (mailed in 

October/November 2007) of a stratified random sample of 3200 veterinary surgeons 

practising in the UK. This number represents approximately 20% of the membership 

of the Royal College of Veterinary Surgeons (RCVS), excluding those practising 

overseas. Veterinary surgeons listed in the sampling frame (Vetfile®, Veterinary 

Business Development Ltd) were stratified according to type of work within the 

profession and selected at random within each stratum in proportion to the number 

of veterinary surgeons in each type of work practising in the UK. The questionnaire 

yielded a response rate of 56.1% (1796/3200). The demographic and occupational 

profile of respondents was fairly representative of the UK veterinary profession.  

The overarching objective of the study was to explore the mental health and well-

being of the UK veterinary profession to provide empirical evidence to assess their 

contribution to the elevated suicide risk and inform the development of strategies to 

improve psychological health and attenuate suicide risk. The methodology and 
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results are reported in detail elsewhere (Bartram 2009a, b, c; Bartram et al. 2009a, 

b, c; Bartram 2010; Bartram et al. 2010). 

A copy of the questionnaire is included in Appendix 2. A summary of the results is 

presented in Appendix 3. 

Survey 2: RCVS Survey of the Profession 2010  

This dataset was derived from a postal questionnaire survey administered during 

January/February 2010 by the Institute of Employment Studies on behalf of the 

RCVS. The questionnaire, which was mailed to all veterinary surgeons registered to 

practise in the UK, yielded a response rate of 37.4% (8829/23,594). The aim of the 

survey was to provide RCVS and other interested parties with contemporary 

information on the structure, activities and changes within the profession to inform 

effective governance. Consequently, the content of the questionnaire was mainly 

employment-related. 

Similar surveys have been conducted in 1998, 2000, 2002 and 2006. However, for 

the first time, the WEMWBS was embedded into the 2010 questionnaire. The 

decision to include WEMWBS was in response to discussions between DJB and the 

RCVS which followed the reporting of results from Survey 1 (summarised in 

Appendix 3). The RCVS recognised the potential value of routine inclusion of an 

instrument in the Survey of the Profession to measure population-level trends in 

mental health and well-being over time. 

The methodology and descriptive statistics of the results of the survey have been 

reported by Robertson-Smith et al. (2010). Inferential statistics examining the 

associations between the WEMWBS score and certain demographic variables have 

been reported by Bartram (2010a). 

A copy of the questionnaire is included in Appendix 4. 

4.2 Ethical considerations 

Survey 1 

The study was approved by Southampton and South West Hampshire Research 

Ethics Committee (B) in August 2007, Ref: 07/H0504/122. A copy of the letter 

confirming ethical approval is included in Appendix 5. The work was covered by the 

public liability insurance of Veterinary Business Development Ltd., the organisation 
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which provided use of the Vetfile® database as the sampling frame and mailed the 

questionnaires. 

Survey 2 

Permission was sought from the RCVS to use the WEMWBS data and relevant 

associated demographic data from this survey for the following study: Internal 

construct validity of the Warwick-Edinburgh Mental Well-being Scale (WEMWBS): a 

Rasch analysis using data from the RCVS Survey of the Profession. The University 

of Southampton School of Medicine Ethics Committee granted approval for the 

study in May 2010 (SOMSEC057.10), and the University Research Governance 

Office confirmed that the University was prepared to act as Research Sponsor in 

July 2010 (RGO ref 7415). The Royal College of Veterinary Surgeons duly supplied 

WEMWBS and associated demographic data in a suitable format for the analysis. 

Copies of the letters confirming ethical approval and sponsorship are included in 

Appendix 6. 

4.3 Instruments 

4.3.1 The Warwick-Edinburgh Mental Well-being Scale (WEMWBS) (Tennant et 

al. 2007). 

WEMWBS is a 14-item measure for assessing population positive mental health, 

which operationalises a wide conception of mental well-being including positive 

affect (i.e. hedonic aspects of well-being: feelings of optimism, cheerfulness, 

relaxation), psychological functioning (i.e. eudaimonic aspects of well-being: energy, 

clear thinking, self-acceptance, personal development, competence and autonomy) 

and interpersonal relationships (Tennant et al. 2007). Each item is answered on a 5-

point Likert scale (1 to 5), based on the respondent’s feelings over the previous two 

weeks, giving a minimum total score of 14 and a maximum total score of 70; a 

higher score indicates a higher level of mental well-being. 

Evidence to support the acceptability of the psychometric properties of WEMWBS 

has been derived from UK adult general population (n=1749), university student 

(n=348) and teenage school student (n=1650) samples (Tennant et al. 2007, Clarke 

et al. 2011). The scale fulfilled traditional psychometric criteria (including Cronbach’s 

alphas: 0.87 to 0.91; one-week test-retest reliabilities [intra-class correlation 

coefficient]: 0.66 to 0.83; and moderate to high correlations with several comparator 

scales measuring well-being, positive affect or mental health). Rasch analyses 
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applied to datasets derived from a subset of the adult general population sample 

(n=779) resolved a 7-item scale which conformed to Rasch model expectations 

(other parameters included person separation indices: 0.837 to 0.854; item mean: 

0.065 to 0.126; person mean: -0.475 to -0.437) (Stewart-Brown et al. 2009). 

WEMWBS was included in Survey 1 and Survey 2. 

The section of the Survey 1 questionnaire which includes the WEMWBS items is 

copied below (Figure 4.1). 

Fig. 4.1: WEMWBS items 

 

The Warwick-Edinburgh Mental Well-being Scale was funded by the Scottish Executive 

National Programme for improving mental health and well-being, commissioned by NHS 

Health Scotland, developed by the University of Warwick and the University of Edinburgh, 

and is jointly owned by NHS Health Scotland, the University of Warwick and the University of 

Edinburgh. 

The following instruments were included in the Survey 1 questionnaire only. 

4.3.2 The Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith 

1983). 

HADS is a 14-item self-report measure of the prevalence and severity of both 

anxiety (HADS-A; 7 items) and depressive (HADS-D; 7 items) symptoms, developed 

for use in general medical out-patient clinics and now extensively validated and 

widely used in clinical practice and research (Zigmond and Snaith 1983, Herrmann 

1997, Snaith 2003). Items in both sub-scales are scored on a 4-point Likert scale (0 

to 3), resulting in a range of 0 to 21. A cut-off score of ≥ 8 score is used as an 
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indicator of ‘caseness’, with score 8 to10 indicating possible case and score ≥ 11 

indicating probable case (Bjelland et al. 2002, Snaith 2003). Evidence to support the 

adequacy of a range of different traditional and modern psychometric properties of 

HADS has been derived from multiple samples and settings (Pallant and Tennant 

2007, Lambert et al. 2011). 

The section of the questionnaire including the HADS scales is copied below (Figure 

4.2). 

Fig. 4.2: HADS items 

 

HADS-A comprises 7 questions: 11, 13, 15, 17, 19, 21, 23; HADS-D comprises 7 questions: 

12, 14, 16, 18, 20, 22, 24. HADS copyright © R.P. Snaith and A.S. Zigmond, 1983, 1992, 

1994. Record form items originally published in Acta Psychiatrica Scandinavica, 67, 361–70, 

copyright © Munksgaard International Publishers Ltd, Copenhagen, 1983. Published by GL 

Assessment Limited, The Chiswick Centre, 414 Chiswick High Road, London W4 5TF, UK. 

All rights reserved. GL Assessment is part of the Granada Learning Group. 
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4.3.3 The Alcohol Use Disorders Identification Test alcohol consumption 
questions (AUDIT-C) (Bush et al. 1998). 

AUDIT-C grades reported alcohol consumption using 3 items which measure 

frequency of drinking, typical quantity consumed and frequency of heavy drinking, 

respectively. The scale is approximately equal in accuracy to the full AUDIT (Reinert 

and Allen 2007). Each question is scored on a 5-point Likert scale (0 to 4), resulting 

in a range of 0 to 12. Cut-off scores of ≥ 4 for women and ≥ 5 for men are used as 

an indicator of ‘at-risk’ drinking (Gual et al. 2002). The AUDIT-C has been 

recommended as a simple and reliable tool for routine assessment of risky drinking 

(Wallace 2001). ‘At-risk’ drinkers have an increased risk of harmful consequences 

for their physical and mental health; and dependence. The adequacy of the 

traditional psychometric properties of AUDIT-C across multiple samples and settings 

is well-documented in the literature (reviewed by de Meneses-Gaya et al. 2009).  

The section of the questionnaire including the AUDIT-C scale is copied below 

(Figure 4.3). 

Fig. 4.3: AUDIT-C items 

 

4.3.4 Three items on suicidal ideation sourced from the second National 
Survey of Psychiatric Morbidity (Singleton et al. 2001). 

The three suicidal ideation items addressed a spectrum of suicidality in the previous 

12 months from ‘tiredness of life’, to ‘death wishes’, through to ‘suicidal thoughts’ 

and were originally sourced from the 5-item questionnaire developed by Paykel et 

al. (1974). Evidence to support the adequacy of several traditional psychometric 

properties of the questions has been derived from samples of the general 

population, medical students and physicians (Tyssen et al. 2001b). 

The section of the questionnaire including the suicidal ideation items is copied below 

(Figure 4.4). 
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Fig. 4.4: Suicidal ideation items 

 

4.3.5 The Health and Safety Executive Management Standards Indicator Tool 
(HSE MSIT) (Cousins et al. 2004). 

HSE MSIT was developed as a work-related stress risk assessment tool to help 

reduce stress in the UK working population (MacKay et al. 2004). It is derived from 

the Job Content Questionnaire (Karasek et al. 1998) and the Whitehall II study 

questionnaire (Stansfeld et al. 2002) and has acceptable traditional psychometric 

properties in UK working population samples (Cousins et al. 2004, Edwards et al. 

2008, Bevan et al. 2010). 

The instrument measures perceptions of psychosocial work characteristics and 

comprises 35 questions grouped into seven key stressor domains which have the 

potential to have a negative impact on employee mental health and well-being – 

demands (workload and working patterns) (8 items), control (the extent to which 

individuals can control the way they do their work) (6 items), managerial support (the 

level of support from the organisation and line management in terms of 

encouragement, sponsorship and resources) (5 items), peer support (level of 

encouragement and support from peers) (4 items), relationships (the quality of 

relationships between colleagues) (4 items), role (understanding of duties and 

responsibilities) (5 items), and change (management and communication of 

organisational changes) (3 items). 

Each question scores 1 to 5 from the least favourable work characteristics (high risk 

of stress at work) to the most favourable work characteristics (low risk of stress at 

work) respectively. The overall score for each of the seven stressor domain sub-

scales is calculated for each respondent by adding the item scores for each 

question answered in that scale and dividing by the total number of questions 

answered in that scale. 

The section of the questionnaire including the HSE MSIT items is copied below 

(Figure 4.5). 
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Fig. 4.5: HSE MSIT items 

 

4.3.6 Negative and positive work-home interaction (WHI_N and WHI_P) sub-
scales of the SWING instrument (Geurts et al. 2005). 

Work and home roles can interact to have both negative and positive effects on 

mental health, depending on the demands an individual encounters in their work and 

family situation. Negative effects can arise through competing demands for time and 

energy; positive effects can arise through the provision of a greater number of 

resources (e.g. social support, higher self-esteem and financial income) which may 

buffer against distress in another role (Voydanoff 2004, Oomens et al. 2007). 

The WHI_N and WHI_P sub-scales of the SWING instrument comprise a total of 13 

items (WHI_N: 8 items; WHI_P: 5 items) for the measurement of time-based and 

strain-based elements of negative and positive work-home interaction. Each item is 

scored on a 4-point Likert scale from 0 to 3. The overall score for each sub-scale is 
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calculated for each respondent by summing the item scores for each of the items 

answered and dividing by the total number of items. Several psychometric 

properties of the SWING have been examined in Netherlands working population 

samples, with satisfactory results (Geurts et al. 2005). 

The section of the questionnaire including the WHI_N and WHI_P sub-scales of the 

SWING instrument is copied below (Figure 4.6). 

Fig. 4.6: WHI_N and WHI_P sub-scale items 

 

WHI_N comprises questions 80 to 87; WHI_P comprises questions 88 to 92. 

4.4 Data analysis 

4.4.1 Direction of scoring 

The direction of scale varies between questions within HADS and HSE MSIT. 

Direction of scale refers to whether the response options to a particular question are 

scored in the direction of, for example, from 0 to 3 or in the reverse direction, from 3 

to 0, as the response options are read from left to right across the page so that, for 

all questions within a section of the questionnaire, 0 always represents the least 

severe response and 3 always represents the most severe response. Care was 

taken to ensure the response options recorded in the dataset were scored in the 

appropriate direction for each question. 

4.4.2 Treatment of missing data 

Missing data occur in cross-sectional studies when a respondent accidentally or 

deliberately omits to respond to an item in a questionnaire (item non-response). In 

the surveys from which the datasets used in the present study were derived, 
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respondents were advised that participation was voluntary and that they could 

choose to omit answers to any questions. Missing data are problematic because 

incomplete datasets may lead to results that are different from those that would 

have been obtained if the dataset was complete. Missing values can be replaced by 

imputation using the technique which best minimises these differences. 

Alternatively, cases with missing data can be deleted from the analysis, but this 

reduces the sample size. Hawthorne and Elliott (2005) examined several 

procedures for handling missing data in the context of research in psychiatry and 

advocated the technique of person mean substitution (whereby the imputed value 

for a variable with missing data is derived from the non-missing items for that 

person) when data are missing from instrument scales. 

The ‘randomness’ of missing data was checked to ensure that certain items were 

not being systematically missed by respondents or certain demographic groups of 

respondents. 

4.4.2.1 The Warwick-Edinburgh Mental Well-being Scale (WEMWBS) 

Survey 1 

For up to 3 missing responses, the missing scores were imputed using the mean of 

the remaining items. If more than 3 of the 14 possible responses were missing, the 

scale was judged as invalid for that individual and the case was excluded from the 

analysis. This is the preferred method for the treatment of missing values in 

WEMWBS (Stewart-Brown and Janmohamed 2008). 

Survey 2 

No missing data were imputed because this would invalidate the results of the 

Rasch analysis (Hardouin et al. 2011). 

4.4.2.2 The Hospital Anxiety and Depression Scale (HADS) 

If a score for a single item within a sub-scale was missing then this was substituted 

by imputation using the mean of the remaining six items. If more than one item from 

a sub-scale was missing then the sub-scale was judged as invalid and the case was 

not included in the analysis. This is a more conservative approach to missing data 

than is advocated in a number of recent publications where missing values were 

estimated by assuming that the missing item(s) had a value equal to the average of 

those in existence (person mean substitution), provided that no more than two 
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(Kleppa et al. 2008, Stordal et al. 2008) or three items (Jörngården et al. 2006) of a 

HADS sub-scale were missing. There is less likelihood of a significant p-value with 

the more conservative approach because fewer cases are included in the analysis 

(n is lower than if cases with >1 missing value were also included) and there is less 

attenuation of dispersion (measures of variance, such as SD, are likely to be higher 

than if cases with >1 missing value were also included as each of these cases 

would have >1 missing value replaced by the mean of the non-missing values).  

4.4.2.3 The Alcohol Use Disorders Identification Test alcohol consumption 
questions (AUDIT-C) 

If Q25 (frequency of drinking) was answered ‘never’ (score 0), a score of 0 was 

substituted for any missing response(s) to Q26 (typical quantity consumed) and/or 

Q27 (frequency of heavy drinking). Otherwise, if an item from the scale was missing, 

the scale was judged as invalid and the case was excluded from the analysis. 

4.4.2.4 Suicidal ideation 

No missing data were imputed. 

4.4.2.5 The Health and Safety Executive Management Standards Indicator Tool 
(HSE MSIT) 

The instrument comprises 35 questions grouped into seven key stressor domains – 

demands (8 items), control (6 items), managerial support (5 items), peer support (4 

items), relationships (4 items), role (5 items), and change (3 items). A sub-scale was 

considered invalid for a respondent if two or more responses were missing from that 

scale, except for demands and control sub-scales, for which a scale was considered 

invalid for a respondent if three or more responses were missing from the scale 

concerned. 

4.4.2.6 Negative and positive work-home interaction (WHI_N and WHI_P) 

If a respondent answered fewer than 5 out of 8 items in the WHI_N scale, the scale 

was considered invalid for that individual; if fewer than 3 out of 5 items were 

answered in the WHI_P scale, the scale was considered invalid for that individual. 

Cases with scales defined in this way as being invalid were not included in the 

analysis. 
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4.4.3 Evaluation of psychometric properties 

Statistical tests applied to the two datasets are summarised in Table 4.1. 

 



 

Table 4.1: Summary of psychometric assessments applied to two samples 
 

Dataset from Survey 1 Dataset from Survey 2 
n n Psychometric property Statistical test 

Ordinal scale Interval scale Ordinal scale Interval scale
      
Data quality Responder bias: chi-square tests 1796 - 8829 - 
 Missing and popular responses† 1796 - 8829 - 
      
Scaling assumptions Corrected item-total correlations 1735 1764 7837 - 
 Item mean and SD equivalence 1735 1764 7837 - 
      
Targeting Floor/ceiling effects (individual items)† 1796 - 8829 - 
 Floor/ceiling effects (total score) 1735 1764 7837 - 
 Skewness, score range 1735 1764 7837 - 
      
Internal construct validity Exploratory factor analysis 1735 1764 7837 7990 
 Confirmatory factor analysis 1735 1764 7837 7990 
 Rasch analysis 500 - 500 × 4 - 
      
External construct validity Pearson correlation coefficient 1747-1757 1747-1759  - 
 Multiple linear regression* 1398 1398 - - 
 Multiple logistic regression* 1398-1449 1391-1449  - 
 Group difference validity (gender) 1735 - 7837 - 
 Discriminant validity (vet school) 1735 - 7837  
      
Reliability Internal consistency:    - 
 Cronbach’s alpha 1735 1764 7837 - 
 Mean inter-item correlation 1735 1764 7837 - 
 Measurement error     
 Standard error of measurement 1735 1764 7837 - 
      

 
* Multiple regression after adjustment for: age, gender and other scales (AUDIT-C; HADS-A; HADS-D; HSE MSIT psychosocial work characteristics; suicidal 
ideation; WHI_N; WHI_P). With imputation of missing values for Survey 1 ordinal scale only. † All items are included for all cases even if there are missing 
items for a particular case. Otherwise, only cases with no missing WEMWBS values are included in the analyses. 
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4.4.3.1 Statistical notes, software and sample size issues 

Statistical analysis for all traditional psychometric methods was performed using 

IBM SPSS® Statistics version 17.0 for Windows (SPSS Inc.) except for the following. 

Parallel analysis to identify the correct number of components to retain during the 

exploratory factor analytic procedure was performed using Monte Carlo PCA for 

Parallel Analysis software.5 Confirmatory factor analysis with maximum likelihood 

estimation was applied to the data using the structural equation modelling software 

IBM SPSS Amos™ Graphics version 17.0 for Windows (SPSS Inc.). 

The data values for several key study variables are either categorical (e.g. suicidal 

ideation) or ordinal (e.g. Likert-type scales such as WEMWBS raw scores prior to 

transformation to a linear scale), i.e. the response categories have a rank order but 

the intervals between values are not necessarily equal. Consequently non-

parametric statistical methods may be more appropriate, but the subject is 

contentious (Jamieson 2004, Pell 2005). However, parametric statistics were 

applied for traditional psychometric methods to enable adjustment for confounding 

factors when evaluating associations between the scales. Histograms were plotted 

to check that the assumption of normality of distribution was met. A review of the 

literature on the use of ordinal scales in statistical procedures concluded that 

departure from the interval-level measurement assumption does not necessarily 

increase Type I and Type II errors (Jaccard and Wan 1996). However, in the present 

analyses the results of parametric tests with ordinal data should be interpreted with 

appropriate caution. 

The 95% confidence intervals (CIs) were computed for several key study variables 

to provide a measure of the precision of the estimates. Some of the confidence 

intervals were computed using Confidence Interval Analysis (CIA) software version 

2.1.2.6  

                                                 
5 WATKINS, M.W. (2000) Monte Carlo PCA for parallel analysis [computer software], Ed & 
Psych Associates, State College, PA. Available at: 
http://www.allenandunwin.com/spss3/Files/MonteCarloPA.zip Accessed: 03 September 2011 
 
6 BRYANT, T.N. (2000) Computer software for calculating confidence intervals (CIA). In 
Statistics with Confidence. Eds D.G. Altman, D. Machin, T.N. Bryant, M.J. Gardner. 2nd 

edition. London, BMJ Publishing Group. pp 208-213 [CIA software accompanies the book 
and is also available at http://som.soton.ac.uk/cia/] 
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Confidence intervals computations for Pearson correlation coefficients were based 

on the Fisher r-to-z transformation, using software available online.7 

Analysis of each dataset involved multiple comparisons which increases the 

likelihood of finding statistically significant associations by chance (Type I error). 

Bonferroni adjustment was made to p-values to account for the multiplicity (Bland 

and Altman 1995). Statistical significance was defined as a two-tailed p-value of 

< 0.05. 

Based on the recommendations of Pallant (2007), both Survey 1 and Survey 2 

sample sizes were deemed adequate for exploratory factor analysis. Data were 

initially inspected to ensure correlations of at least 0.3 existed between items. The 

Kaiser-Meyer-Olkin (KMO) Measure of Sampling Adequacy and Bartlett’s Test of 

Sphericity were inspected to check for a value of ≥ 0.6 or above and a p-value of                                  

< 0.05, respectively. 

Rasch analysis was performed using Rasch Unidimensional Measurement Model 

software (RUMM2030 Standard Edition) (Andrich et al. 2010). Within the context of 

Rasch analysis, robust estimation of item parameters (within ± 0.5 logits [contraction 

of log-odds probability units] at α = 0.01) is considered achievable with a sample 

size of n = ≥ 250, irrespective of the targeting of items to persons (Linacre 1994). 

The psychometric tests applied to the datasets and the criteria used as indicators of 

acceptable performance are summarised in Table 4.2. 

                                                 
7 LOWRY, R. Vassar Stats: web site for statistical computation. Available at: 
http://faculty.vassar.edu/lowry/VassarStats.html Accessed: 22 September 2011 



 

Table 4.2: Psychometric properties, their definitions and criteria used to indicate acceptable performance  

Psychometric property Definition Test(s) Criteria for acceptability 

 
Data quality 
 

 
The extent to which WEMWBS 
items are scored and WEMWBS 
total scores can be computed. 
  

 
1. Percentage of missing data for each 

item. 
 

2. Percentage of cases for which a total 
score can be computed (≥ 11 
WEMWBS items completed) (Stewart-
Brown and Janmohamed 2008). 

 

 
1. Item-level missing data is < 10% (Cano et 

al. 2008). 
 

2. Total scores are computable for ≥ 95% of 
respondents (Smith et al. 2005). 

 
Scaling assumptions 
 

 
The extent to which it is legitimate 
to sum a set of component 
scores, without weighting or 
standardisation, to produce a 
single total score (Hobart and 
Cano 2009). 
 

 
Summing of WEMWBS item scores is 
considered legitimate, when the items: 
 
1. Are approximately parallel ( i.e. measure 

at the same point on the scale).  
 
2. Contribute similarly to the variation of 

the total score (i.e. they have similar 
variances), otherwise these should be 
standardised. 

 
3. Measure a common underlying 

construct (i.e. mental well-being). 
Otherwise it is not appropriate to 
combine them to generate a total score. 

 
4. Contain a similar proportion of 

information about the construct. 
Otherwise components should be given 
different weights. 
 

 
 
 
 
1. Satisfied when items have similar mean 

scores and item response option 
frequency distributions (McHorney et al. 
1994). 

 
2. Satisfied when item scores have similar 

SDs (McHorney et al. 1994).  
 
3. Satisfied when corrected item-total score 

correlations are in the range of 0.2 to 0.8 
(Cheung et al. 2000). 

 
4. Satisfied when corrected item-total 

correlations are roughly similar and 
exceed 0.30 (Hobart and Cano 2009). 

 
 

Continued overleaf 



 

 

Psychometric property Definition Test(s) Criteria for acceptability 

 
Targeting 
 

 
The extent to which the range of 
the variable measured by the 
scale (here mental well-being) 
matches the range of that 
variable in the study sample.  
 

 
Score distributions were examined at both 
the item and the scale level. 

 
 No item has an aggregate endorsement 

frequency of < 10% for two or more 
adjacent response categories (Smith et al. 
2005). 
 

 Maximum endorsement frequency for any 
item response category is < 80% (Cano et 
al. 2004). 
 

 Scores should span the entire scale range. 
 
 Floor and ceiling effects are < 15% 

(McHorney and Tarlov 1995). 
 
 Skewness statistics range from –1 to +1 

(Cano et al. 2008). 
 

 
Reliability 
 

 
Reliability is the extent to which 
scale scores are associated with 
random error. High reliability 
indicates that scores are 
associated with little random 
error, i.e. scores are consistent.  
 

 
Two types of reliability were examined to 
quantify random error:  
 
1. Internal consistency reliability estimates 

the random error associated with total 
scores from the intercorrelations among 
the components. 

 
2. Standard error of measurement (SEM) 

gives an indication of the precision of 
the total score. 

 

 
1. Adequate scale internal consistency is 

indicated by a Cronbach’s alpha 
coefficient of 0.70 to 0.95 (Terwee et al. 
2007); mean inter-item correlation of 0.40 
to 0.50 (Clark and Watson 1995). 

 
2. SEM was considered adequate if it 

represented < 10% of the total possible 
score range (van Baalen et al. 2006), i.e. 
< 5 in the case of WEMWBS (score range 
14 to 70). 

 
 
 

 
 

 
 

 
Continued overleaf 
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Psychometric property Definition Test(s) Criteria for acceptability 

 
Validity 
 

 
The extent to which a scale 
measures what it is intended to 
measure. This is essential for the 
meaningful interpretation of 
scores (Mokkink et al. 2010a, b, 
c).  
 
 

 
Several aspects of construct validity were 
examined: 
 
1. Convergent construct validity was 

examined by computing associations 
between WEMWBS and HADS, HSE 
MSIT psychosocial work characteristics, 
suicidal ideation and WHI_N. 

 
2. Discriminant construct validity was 

examined by computing the association 
between WEMWBS score and 
veterinary school of graduation. 

 
3. Group difference validity was examined 

by comparing the mean WEMWBS 
scores for men and women. 
 

4. Exploratory factor analysis (EFA) 
followed by confirmatory factor analysis 
(CFA). 
 

5. Rasch analysis. 

 
 
1. It was hypothesised that the WEMWBS 

would show negative associations with 
HADS, suicidal ideation and WHI_N and 
positive associations with HSE MSIT sub-
scales. Evidence of construct validity 
demonstrated if ≥ 75% of hypotheses 
confirmed (Terwee et al. 2007). 

 
2. It was hypothesised that WEMWBS 

scores would not be influenced by this 
variable and, therefore, the association 
would not be statistically significant. 

 
3. It was hypothesised that the mean score 

for men would be significantly higher than 
for women. 
 

4. Evidence from factor analysis that the 
scale measures a single construct 
(unidimensionality). 

 
5. Fit of an item set to the Rasch model, i.e. 

person abilty estimate for the two most 
different subsets of items differs 
significantly in ≤ 5% of respondents 
(Tennant and Conaghan 2007). 
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4.4.3.2 Traditional psychometric methods 

The traditional psychometric paradigm is based upon correlational or descriptive 

analyses to evaluate data quality, scaling assumptions, targeting, reliability, validity 

and responsiveness (Hobart and Cano 2009, Cano and Hobart 2011). 

WEMWBS data were examined for the following psychometric properties: 

Data quality 

Indicators of data quality reflect respondents’ understanding and acceptance of a 

rating scale and help to identify items that may be irrelevant, confusing or upsetting 

to the target population (McHorney et al. 1994). A scale score cannot be confidently 

estimated if item-level missing data are high. The percentage of missing data for 

each item and the percentage of total scores that could be computed were 

calculated. The criterion for acceptable item-level missing data was < 10% (Cano et 

al. 2008). It has been suggested that when responses for a case are missing, a total 

score can be calculated if at least 50% of the items (i.e. ≥ 7 WEMWBS items) have 

been completed (Cano et al. 2008). However, the more stringent criterion of ≥ 11 

completed WEMWBS items was applied in the present study (Stewart-Brown and 

Janmohamed 2008). The criterion applied for the acceptable proportion of 

respondents with computable total scores was ≥ 95% (Smith et al. 2005). All 

analyses of percentage missing items did not include imputed items. The impact of 

age and gender on data quality was assessed by the use of chi-square tests to 

compare the age and gender of complete responders with incomplete or non-

responders to the WEMWBS scale. 

Scaling assumptions 

Tests of scaling assumptions determine whether it is legitimate to generate scores 

for a rating scale using the algorithms proposed by the developers of the scale 

(Hobart and Cano 2009). In the case of WEMWBS these tests assess the legitimacy 

of summing individual item scores to generate an overall score. 

 Items in the scale should be roughly parallel, i.e. measure at the same point 

on the scale and have similar variance, otherwise they do not contribute 

equally to the variance of the total score and should be standardised before 

combination (Hobart and Cano 2009). This criterion was evaluated by 
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examining the symmetry of item response distributions and the equivalence 

of item mean scores and standard deviations (SDs) (McHorney et al. 1994). 

 Items in the scale should measure a common underlying construct, 

otherwise it is not appropriate to combine them to generate a total score. 

This criterion was evaluated by examining the correlation between each item 

and the total score computed from the remaining items in the scale 

(corrected item-total correlation). Corrected item-total score correlations (the 

correlation of an item score with the summed score for all other items) of 0.2 

to 0.8 were sought (Cheung et al. 2000). 

 Items in the scale should contain a similar proportion of information 

concerning the construct being measured. This criterion was considered 

satisfied if the corrected item-total correlations were roughly similar and 

exceeded 0.30 (Hobart and Cano 2009). 

Targeting 

Targeting is the extent to which the spectrum of health measured by a health rating 

scale matches the distribution of health in the study sample, and indicates whether 

the scale is an acceptable instrument for that sample (McHorney and Tarlov 1995). 

The better the match, the greater the potential for precise measurement. Targeting 

was studied at both the item and the scale level. At the item level, it is 

recommended that scores are evenly distributed across the item response 

categories, with maximum endorsement frequencies (i.e. the proportion of 

respondents who endorse each response category) for any item response category 

< 80% (Cano et al. 2004). No item should have aggregate adjacent endorsement 

frequencies (i.e. the sum of the endorsement frequencies for any two or more 

adjacent response categories) of < 10% (Smith et al. 2005). At the scale level, 

targeting of WEMWBS was evaluated by examining score distribution, score means, 

standard deviation (SD), skewness statistics, and floor and ceiling effects. It is 

recommended that scale scores should span the entire range of the scale, the mean 

score be near the scale midpoint, and skewness statistics should range from –1 to 

+1 (Cano et al. 2008). Floor effect is the percentage of respondents scoring 14 

(lowest level of mental well-being) and ceiling effect is the percentage of 

respondents scoring 70 (highest level of mental well-being). An upper limit of 15% 

was sought for floor or ceiling effects (McHorney and Tarlov 1995). 
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Internal consistency reliability 

Internal consistency is a function of the number of items and their covariation within 

a scale which measures a single construct, such as mental well-being. Two types 

were examined. 

 Cronbach’s alpha (Cronbach 1951) estimates the random error associated 

with scores from the intercorrelations among the items. A Cronbach’s alpha 

estimate of 0.70 to 0.95 (Terwee et al. 2007) was sought. 

 One well-known limitation of Cronbach’s alpha is that it is dependent on the 

number of items in a scale: the larger the number of items, the higher the 

alpha (Cortina 1993). The implication of this is that the relationships among 

items might be ‘hidden’ by a high alpha coefficient when the number of items 

is relatively large. One way to address this problem is to also report the 

mean inter-item correlation (the homogeneity coefficient) (Hobart and Cano 

2009). As the WEMWBS has 14 items, reporting of the homogeneity 

coefficient was considered to be potentially informative. A mean inter-item 

correlation of 0.40 to 0.50 was sought (Clark and Watson 1995). 

Standard error of measurement (SEM) 

Another potentially useful reliability index is the standard error of measurement 

(SEM). It is computed as SEM = SD × √ (1 – reliability) (Dudek 1979, Hobart and 

Cano 2009) and is an indicator of scale precision (Lohr 2002). Suitable reliability 

parameters on which the calculation may be based include the test-retest reliability 

intra-class correlation coefficient (Terwee et al. 2007) and Cronbach’s alpha 

coefficient of internal consistency (Hobart and Cano 2009, Tighe et al. 2010). The 

SEM computation was based on Cronbach’s alpha in the present study. The SEM 

makes the reliability of a scale more tangible and clinically meaningful by enabling 

computation of the 95% confidence intervals around an individual person’s scores, 

computed as ± 1.96 SEM (assumes normal distribution) (Hobart and Cano 2009). 

However, the index has several limitations, including its dependence on the 

distribution of the sample and the implication that the standard error is constant 

across the scale range (Hobart and Cano 2009). 

SEM was considered adequate if it represented < 10% of the total possible score 

range (van Baalen et al. 2006, van der Zee et al. 2010), i.e. < 5 in the case of the 
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WEMWBS (score range 14 to 70). The units of SEM are the same as for the ordinal 

scale from which the statistic is derived (Bartlett and Frost 2008). 

Convergent construct validity 

Validity is the extent to which an instrument measures what it is intended to 

measure. Convergent construct validity is the extent to which scores derived from a 

particular instrument are associated with different measures of the same or 

theoretically similar construct (Strauss and Smith 2009). Ideally, for the results of 

associations between a scale and comparator scales to be fully interpretable, 

evidence should exist of the reliability and validity of the comparator scales in similar 

population samples. However, the extent to which supporting evidence for the 

reliability and validity of these external measures will vary. This is a common 

limitation of external validity testing and the findings should be interpreted with this 

in mind (Cano et al. 2008). 

To assess convergent construct validity (Campbell and Fiske 1959), Pearson 

correlation coefficients were computed to explore possible pairwise correlations 

between scores on the WEMWBS and scores on HADS-A, HADS-D and HSE MSIT 

psychosocial work characteristics sub-scales, using the dataset from Survey 1. In 

addition, using the same dataset, multiple regression was applied to estimate any 

associations between WEMWBS and AUDIT-C; HADS-A; HADS-D; HSE MSIT sub-

scales; suicidal ideation; and WHI_N after adjustment for age and gender and each 

of the other scales. These instruments were considered to be appropriate as 

comparators to evaluate convergent construct validity because collectively they 

measure a range of psychological dimensions consistent with the research question 

(Section 1.5) concerning the validity of WEMWBS as an overall indicator of 

population mental health and well-being. Moreover, there is evidence to support the 

adequacy of several psychometric properties of the comparator instruments, which 

has been derived from multiple samples and settings, albeit not within the context of 

the veterinary profession (see Section 4.3). 

The following a priori hypotheses were developed based on the item content of each 

instrument and expectations regarding the proximity of the constructs that they are 

intended to measure: 

 WEMWBS would show moderate negative correlations (r = -0.3 to -0.7) with 

HADS, and moderate positive correlations with several HSE MIST sub-
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scales including demands. The directions of correlation are different because 

an increase in HADS score signifies higher levels of anxiety and depressive 

symptoms; an increase in HSE MIST score signifies more favourable 

psychosocial work characteristics. 

 In multiple linear regression (WEMWBS as the dependent variable), suicidal 

ideation, high WHI_N,8 and one unit increases in the following scores: 

HADS-A; HADS-D; HSE MIST demands sub-scale; would each be 

associated with a decrease in WEMWBS score. 

 In multiple logistic regression (WEMWBS as the independent variable), a 

one unit increase in WEMWBS score would be associated with decreased 

odds of reporting HADS-A caseness (HADS-A score ≥ 8), HADS-D caseness 

(HADS-D score ≥ 8), and suicidal ideation. 

Adjustment was made for age, gender and each of the other scales in the multiple 

regressions. It was considered that the results would demonstrate evidence of 

construct validity if ≥ 75% of these hypotheses were confirmed (Terwee et al. 2007). 

The tests of associations between scales in the Survey 1 dataset that are described 

above were repeated after transforming the raw WEMWBS scores to interval scale 

measurements for the refined version of WEMWBS which fitted the Rasch model. 

The objective was to check whether utility as an overall measure of mental health 

and well-being was retained with the refined measure. A score transformation table 

derived from the Rasch analysis was used for this purpose. 

Discriminant construct validity 

Discriminant construct validity is the extent to which scores are not associated with 

theoretically unrelated constructs or variables in the same conceptual domain 

(Strauss and Smith 2009), i.e. the extent to which a scale ‘does not measure what it 

is not designed to measure’ (Riazi et al. 2006, p. 1398). To assess discriminant 

construct validity, an a priori hypothesis was developed about the expected 

association between WEMWBS score and the country/region from which the 

respondents graduated. It was hypothesised that WEMWBS score would be 

unrelated to country/region of graduation and therefore the difference in mean 

scores across this variable would not be statistically significant. Country/region of 

                                                 
8 High WHI_N was defined as a score of > 1 SD above the mean score on the WHI_N scale, 
i.e. > 1.76. 
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graduation was categorised into UK, overseas (EU) and overseas (non-EU). This 

hypothesis was tested by applying one-way ANOVA tests. 

Group difference validity 

Group difference validity is the extent to which scores can discriminate between 

groups which are predicted to have differences in the level of the underlying 

construct (Hobart et al. 2001b, Hobart and Cano 2009). This property is also 

referred to as ‘known groups validity’ (e.g. Food and Drug Administration 2009, 

Leentjens et al. 2011). 

To assess group difference validity, an a priori hypothesis was developed about the 

expected association between WEMWBS score and gender, based on the findings 

of recent UK psychiatric morbidity studies (Singleton et al. 2001, Braunholtz et al. 

2007, McManus et al. 2009) and the results of WEMWBS in a UK general 

population sample (Tennant et al. 2007). It was hypothesised that the mean score 

for men would be higher than for women. The significance of the difference was 

evaluated using independent t-tests after checking for homogeneity of variance 

(Levene’s test). 

Unidimensionality 

Factor analytic techniques such as principal components analysis (PCA), based on 

a classical test theory approach, and Rasch analysis, based on a modern test theory 

approach, are two possible methods for assessing instrument unidimensionality 

(Hobart and Cano 2009). In the present study, the unidimensionality of the 

WEMWBS instrument was assessed by the application of both PCA and Rasch 

analysis (see Section 3.4.2.2 below). Evidence to support the internal construct 

validity of the WEMWBS would be provided by results which indicate that the 14 

items are best considered as a single construct. 

Exploratory factor analysis (EFA) was applied to assess the nature of the constructs 

influencing the response data. EFA was performed using the principal component 

analysis (PCA) steps described by Pallant (2007) to extract factors. Only cases with 

no missing WEMWBS values were used in the analysis. The data were assessed for 

suitability for PCA by checking that the following criteria were met: correlations 

between some items exceeded 0.3; the Kaiser-Meyer-Olkin Measure of Sampling 

Adequacy was ≥ 0.6; and the Bartlett Test of Sphericity yielded a significant value 

(p<0.05). An unrotated analysis was then performed and the results examined to 
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estimate the number of components that should be extracted. The appropriate 

number of components was determined using the Kaiser criterion (eigenvalue ≥ 1) 

and visual examination of the scree plot (Cattell 1966). The scree plot is also based 

on eigenvalues but uses their relative rather than absolute values as a criterion. The 

point of abrupt transition from vertical to horizontal is identified (the ‘elbow’). The 

components proximal to the elbow are deemed potentially suitable to be retained. 

The number of components was confirmed by a parallel analysis (Horn 1965). 

Parallel analysis involves comparing the size of the eigenvalues with those obtained 

from a Monte Carlo procedure to randomly generate 100 data sets of the same size. 

Only those eigenvalues that exceed the corresponding values from the random data 

set are retained. This approach to identifying the correct number of components to 

retain has been shown to be the most accurate, with both Kaiser’s criterion and 

Cattell’s scree test tending to overestimate the number of components (Zwick and 

Velicer 1986). PCA analysis was performed for WEMWBS and the Rasch-derived 

refined WEMWBS on Survey 1 and Survey 2 datasets. 

Confirmatory factor analysis (CFA) was applied using the steps described by 

Arbuckle (2008) to test the fit of the factor structure indicated by the results of the 

EFA. Only cases with no missing WEMWBS values were used in the analysis. Since 

no single fit index is perfectly reliable, it has been suggested that several indices 

should be used to estimate fit (Sharma et al. 2005). The chi-square statistic 

assesses overall model fit in covariance structure models, but it is sensitive to 

sample size. A sufficiently large sample tends to yield a significant value of chi-

square (Bentler and Bonett 1980, Cole 1987), which indicates lack of satisfactory fit. 

Hence, the chi-square statistic has limited value (Kaplan 1990). The statistic was 

reported in the present study but was not used as a criterion to assess fit. A 

comparative fit index (CFI) > 0.9 and a root mean square error of approximation 

(RMSEA) < 0.08 were the criteria used to indicate acceptable fit (McDonald and Ho 

2002). 

4.4.3.3 The application of Rasch analysis 

Rasch analysis was applied to examine the internal construct validity of WEMWBS. 

The method was guided by the recommendations of Tennant and Conaghan (2007) 

concerning the steps to be followed and the results that should be reported. 

Several imputation methods produce bias on psychometric indices in the context of 

Rasch analysis. Generally, imputation methods artificially improve the psychometric 
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qualities of the scale. This is especially the case with the person mean score 

method of imputation, which was applied to missing data in the Survey 1 dataset for 

several of the traditional psychometric tests described above (Hardouin et al. 2011). 

Consequently, Rasch analysis was applied to datasets without imputation of missing 

WEMWBS scores. 

Cases with no missing WEMWBS scores were selected in the Survey 2 dataset 

(n=7837). Four random samples of n=500 cases were drawn, without replacement, 

from these selected cases for use in the Rasch analysis (identified as subsets 

[S2_500a], [S2_500b], [S2_500c] and [S2_500d]). Rasch analysis was applied to 

subsets of the full dataset because there is evidence that some Rasch fit statistics 

for scales with polytomous response categories (i.e. scales in which the items have 

> 2 response options, like WEMWBS) are highly dependent on sample size, which 

translates into a greater likelihood of Type I errors (falsely rejecting an item as not 

fitting the Rasch model) with increased sample size (Smith et al. 2008). Use of a 

smaller sample size helps to identify only those deviations between the model and 

the data that are of practical significance. In order to obtain robust estimates of the 

internal construct validity of the scale, the findings of Rasch analysis on subset 

[500a] were cross-validated on each of the other subsets from the Survey 2 dataset 

and a random sample of 500 cases with no missing WEMWBS values drawn from 

the Survey 1 dataset (identified as S1_500). The results should be consistent across 

each of the 5 subsets of data (Figure 4.7). 



Chapter 4: Materials and methods  101
 
 

 

Fig. 4.7: Samples used in the Rasch analysis and output validation 

S1 and S2 are random samples of 500 complete cases drawn without replacement from the 

Survey 1 and Survey 2 datasets respectively. 

The sequential steps of the Rasch analysis are illustrated in Figure 4.8. It is an 

iterative process with the researcher systematically accumulating evidence of the 

validity of the responses. No single statistic is generally sufficient to decide whether 

a set of data fits the model. Each analysis is a case study in determining the 

diagnostic evidence for the internal consistency and validity of the data. Both 

statistical and graphical evidence are used simultaneously to inform judgements 

such as whether to discard or modify an item. 
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Fig. 4.8: The Rasch analysis process 
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each of above parameters in 

each of the four validation 
datasets. Are they acceptable 

in all datasets?

Visual inspection of item 
threshold maps for each item.
If thresholds overlap, either 
merge adjacent response 
categories or delete item.

Item threshold ordering

Goodness of fit
Unidimensionality test

Targeting Visual inspection of person-
item threshold map.

Transform raw score
to interval measure

Pool the datasets: S2_500a; 
S2_500b; S2_500c; S2_500d; 

S1_500. Then obtain raw score 
to logit score transformation.

Criteria
NOT
met

Criteria
met

Criteria
NOT
met

Criteria
NOT
met

Criteria
met

Criteria
met

Conversion
table

Decide which parameterisation 
of the Rasch model to use: 

Rating Scale Model
or Partial Credit Model.

Likelihood ratio test

Check all persons are within a 
fit residual range of ± 2.5. 

Consider removing any misfits 
from the analysis.

Individual person fit

If any item pair correlations are 
> 0.3, either combine the items 
into a ‘super-item’ or remove 

one of the items.

Local response dependency

Remove items that are 
significantly under- or
over-discriminating.

Individual item fit
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Selecting the correct Rasch model 

For instruments such as the WEMWBS which have polytomous items (i.e. items 

have > 2 response options), there are two parameterisations of the Rasch model 

that can be assessed using the RUMM software: the rating scale model or the 

partial credit model. These two models differ slightly in their mathematics. The 

former expects the distances between thresholds to be equal across items (Tennant 

and Conaghan 2007). This means that the metric distance between, for example, 

the thresholds separating categories 1 and 2, is the same across all items, and that 

the metric distance separating categories 2 and 3 is the same across all items. 

However, the distance between categories 1 and 2 does not have to be the same as 

the distance between categories 2 and 3. The rating scale model provides a higher 

degree of specificity. However, it is not always possible to satisfy the assumptions of 

a rating scale model, in which case the partial credit model should be used. The 

likelihood ratio test provides a test of which version of the model should be used by 

comparing the different parameterisations of the model and providing a chi-square 

statistic and probability. The rating scale model should be adopted if the outcome of 

the test is not significant (p > 0.05) (Tennant and Conaghan 2007). 

The steps described below were applied iteratively to data subset [S2_500a]. This 

enabled an examination of the contribution of items individually as they were added 

and removed from the item set and facilitated the selection of items that provided 

optimal fit to the Rasch model. 

Class intervals 

Respondents are automatically placed into groups called class intervals. Class 

intervals are defined by ordering all respondents in terms of ability (level of mental 

well-being), determined by the responses to all items combined, and then splitting 

them into groups of approximately equivalent size across the sample (Tennant and 

Conaghan 2007). Several Rasch fit statistics are applied at the class interval level. 

Nine class intervals were used in this research. 

Response option thresholds ordering 

Each of the 14 items had a polytomous response format, scored ranging from 1 

(‘none of the time’) to 5 (‘all of the time’). Responses to these options need to follow 

a logical sequence. It would be expected that as mental well-being increases for a 

respondent, it becomes more likely to score a 0, then a 1, then a 2, then a 3 and so 
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up to 5 for any particular item. In Rasch analysis terms, this would be indicated by 

an ordered set of response option thresholds for each item (Pallant et al. 2006). A 

threshold refers to the point between two adjacent response categories (e.g. 1 ‘none 

of the time’ and 2 ‘rarely’) where the probability of scoring a 1 on the item or scoring 

a 2 is 50/50 (given that the person will only score a 1 or a 2) (Pallant and Tennant 

2007) (see Figure 3.2). Disordered thresholds can occur when respondents have 

difficulty consistently discriminating between response options. Threshold ordering 

(i.e. transition between adjacent response categories) for each item was assessed 

by comparing the logit ability rating for each response category using each item’s 

threshold category curve. An example of ideal response option threshold ordering 

curves is illustrated in Figure 4.9. 

Fig. 4.9: Ideal response option thresholds ordering 

 

Ideal category probability curves demonstrating ordered response thresholds 

(T1 < T2 < T3 < T4). The term threshold refers to the point between two adjacent response 

options where either response is equally probable. 

Tests of individual item fit 

Tests of individual item fit to the Rasch model reflect the differences between the 

observed responses and those expected by the model. The following three 

indicators were examined: (1) fit residuals (item-person interaction), (2) chi-square 

probability values (item-trait interaction), and (3) item characteristic curves (ICCs). 

A residual is a summation of individual item (or person) deviations from model 

expectations, which are then standardised to form a z-score. Residual scores 
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between ± 2·5 are considered to indicate adequate fit to the model (Pallant and 

Tennant 2007). 

The chi-square statistic tests whether the differences between the observed values 

and expected values across the class intervals for each item are statistically 

significant. A Bonferroni adjusted, non-significant chi-square statistic, indicates good 

fit to the model (Pallant and Tennant 2007). Bonferroni adjustment is applied to the 

alpha level for the number of items because multiple tests are performed, one for 

each chi-square statistic for each item (Hagquist et al. 2009). 

An ICC is a graphical plot of the expected response (predicted from the model) to an 

item at each level of the measurement continuum. 

Items with poor fit to the model were considered for removal from the scale. 

Tests of individual person fit 

A few respondents with response patterns that deviate from model expectation 

(identified by individual person fit residuals outside the acceptable range of ± 2·5) 

may cause serious misfit at the item level. This has potential to lead to a scale being 

discarded due to inadequate fit to the Rasch model, when it may be more 

appropriate to explore why these individuals have responded differently from others 

in the sample. A high negative person fit residual is indicative of fitting the model ‘too 

well’, with a response pattern very close to the ideal Guttman pattern, and is 

generally regarded as being less problematic than a high positive person fit residual 

(Muller and Roddy 2009). The latter may be due, for example, to cognitive 

impairment (inability to understand the questions), guessing, or lack of concentration 

(Tennant and Conaghan 2009). Removal of these misfitting respondents from the 

analyses can make a major difference to the results of tests of internal construct 

validity (Pallant and Tennant 2007). Moreover, the existence of such aberrant 

response patterns implies that the external construct validity of the scale may be 

inadequate for the sample population concerned (Pallant and Tennant 2007). 

Differential item functioning 

Another potential source of misfit in the data is differential item functioning (DIF). In 

this form of bias, subgroups of the sample population respond in a different manner 

to an item despite equal levels of the underlying characteristic being measured 

(Teresi and Fleishman 2007). The type of variables tested for DIF depends on the 
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factors thought to have a potential impact on responses to the items. In the present 

analysis, gender and age were considered as potential factors. For this purpose, the 

age of respondents was categorised into 4 different groups based on age quartiles 

computed from the full Survey 2 dataset of respondents with no missing WEMWBS 

values (under 33 years; 33 to 42 years; 43 to 54 years; 55 years and over). DIF is 

tested using analysis of variance (ANOVA) and a Bonferroni adjusted statistically 

significant probability indicates significant DIF. 

A distinction in DIF analyses is between uniform and non-uniform DIF (Teresi and 

Fleishman 2007). Uniform DIF is indicated by a consistent systematic difference in 

item response between groups across the entire spectrum of the construct to be 

measured (e.g. mental well-being). For example, where one group displays a 

consistently higher or lower score on a given item relative to the overall ability 

judged by the respondents’ responses to all of the items aggregated together. Non-

uniform DIF occurs when the direction of the difference between groups varies 

across different levels of the underlying construct, i.e. across class intervals. 

Differential item functioning should be accounted for in order to be able to make 

invariant comparisons of summed scale scores between groups. Uniform DIF can 

be adjusted for by splitting the item into two new items, one for each subgroup, 

thereby controlling the bias and retaining the information from the item (Lawton et al. 

2006). Alternatively, items displaying significant DIF should be considered for as 

candidates for removal from the scale. In the present study, items with DIF of similar 

magnitude and opposite direction were grouped into a subtest to investigate whether 

the DIF cancelled out at the test level. If the DIF cancelled out at the test level then 

the items were retained. 

Response dependency 

In order to conform to the Rasch model, the items are required to be locally 

independent, i.e. the entire correlation between the items has to be accounted for by 

the latent variable (mental well-being in this research). If there are significant 

correlations between item pairs after the contribution of the latent variable is 

removed (i.e. among the residuals), then the items are locally dependent. Response 

dependency occurs when items are linked in some way, such that the response to 

one item will determine the response to another, either because the items duplicate 

some feature of each other or because they both incorporate some other shared 

dimension. An example of this is where several walking items are included in the 
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same mobility scale. If a person can walk several miles without difficulty, then that 

person must also be able to walk 1 mile, or any shorter distance, without difficulty. 

Response dependency can be identified by inspecting the residual correlation matrix 

and dealt with by item deletion or combining the items into a subtest. In the example 

above, the latter would be the equivalent of creating one walking-related item with 

response options that concern how far a person can walk. In this research, a 

residual correlation value of > 0.3 between the response patterns of any two scale 

item pairs was considered to indicate response dependence (La Porta et al. 2011). 

Fit of the remaining item set to the Rasch model 

After any corrections to the ordering of response categories and removal of items on 

the basis of poor individual item fit to the model and/or DIF, tests were applied to the 

remaining item sets to examine how well they conformed to the Rasch model.  

Estimates of the internal consistency reliability of the item set were based on the 

person separation index (PSI). The PSI is analogous to Cronbach’s alpha used in 

traditional psychometric methods, but has the linear person ability estimate (logit 

value) from the Rasch model substituted for the ordinal raw score in the same 

formula (Tennant and Conaghan 2007). Reliability for group-level measurement is 

indicated by a PSI value ≥ 0.7 (Reeve et al. 2007, Tennant and Conaghan 2007). 

This means that it is possible to statistically differentiate between two subgroups of 

respondents (Fisher 1992). However, there are fundamental differences between 

the PSI and Cronbach’s alpha. For example, the PSI is expressed entirely in terms 

of person locations and so meets the true definition of reliability, and it is computed 

from linear measurements rather than raw scores (Hobart and Cano 2009). 

Confirmation of unidimensionality is a prerequisite for the summation of items within 

a scale. If a scale is unidimensional, no associations (factor structure) within the first 

principal component of the residuals should exist once the factor accounting for the 

principal associations (the ‘Rasch factor’) has been extracted. To test this formally, 

the items were divided into two subsets based on whether the item loaded positively 

or negatively on the first principal component of the residuals. Then, t-tests were 

applied to compare the person ability estimates derived using only the items in these 

subsets. For a unidimensional scale, the proportion of statistically significant tests is 

expected to be < 5% (Pallant et al. 2006). If > 5% of the person ability estimates is 

significantly different, a binomial test of proportions is used to calculate the 95% 

confidence interval around the estimate. Unidimensionality is said to be supported if 
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the value of 5% falls within the lower bound of the 95% confidence interval (Tennant 

and Pallant 2006, Tennant and Conaghan 2007). 

Targeting 

The person-item threshold distribution was inspected visually to assess how well the 

level of difficulty represented by the final set of items and their response options was 

matched to the ability of the respondents. This graph places ability of respondents 

and difficulty of item responses on the same logit scale. Comparison of the mean 

location score for persons with the mean location score for the items (centred at 

zero) provides an indication of how well targeted the items are for people in the 

sample. For a well-targeted measure, the mean location for persons should be 

around the value of zero (Tennant and Conaghan 2007). 

Transformation from raw score to interval measurement 

The transformation from raw score to interval measurement was computed using a 

dataset comprising all respondents with no missing item response data from 

Surveys 1 and Survey 2 combined. Use of the large combined dataset enhanced the 

precision of the estimates irrespective of the targeting of the scale (Lundgren-

Nilsson and Tennant 2011). 

The raw scores were mapped against the corresponding estimated Rasch-

transformed logit scores for the set of fitting items. The raw scores with their 

corresponding logit scores were copied and pasted into Microsoft Office Excel 2003 

and the logit scores were rescaled into the score range of the fitting item set using 

the formula (Cieza et al. 2009): 

y = m + (s × person location), where: 

s = (desired range) / (current range in logits); 

m = (desired minimum scale value) – (current minimum scale value in logits × s) 

4.5 Summary 

The psychometric properties of data quality, scaling assumptions, targeting, 

reliability and validity were rigorously evaluated by the complementary application of 

traditional and modern psychometric methods to data from two large cross-sectional 

samples of the veterinary profession (n = 1796 and n = 8829) derived from 

independent postal surveys. Where possible, the findings were cross-validated 
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between samples. External construct validity was assessed by testing a priori 

hypothesised associations between WEMWBS scores and those on comparator 

instruments measuring theoretically related constructs. Internal construct validity 

was examined using traditional factor analytic techniques and Rasch analysis. The 

application of Rasch analysis to the data enabled the assessment of response 

option thresholds ordering, individual item fit, individual person fit, differential item 

functioning (DIF), response dependency, unidimensionality, targeting, and the 

derivation of a raw score to interval measurement transformation. 
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5.0 Introduction 

The study methodology followed three chronologically distinct stages: 

I. Examination of the psychometric properties of WEMWBS in both datasets 

using traditional psychometric methods. The convergent construct validity of 

WEMWBS was examined using the dataset from Survey 1. 

II. Rasch analysis to examine the internal construct validity of WEMWBS using 

subsets of data from Survey 2. The results of the Rasch analysis were then 

confirmed using a subset of data from Survey 1. A raw score to interval scale 

transformation was derived for the item set which fit Rasch model 

expectations. 

III. The tests applied in stage I to examine the convergent construct validity of 

WEMWBS raw scores were repeated using the interval scale measures 

derived for the item set which fit Rasch model expectations. The purpose of 

this was to test whether refinement of the scale had impacted on its utility as 

an overall indicator of mental health and well-being. 

The results of stage III are presented alongside the results of stage I to enable the 

reader to more readily compare and contrast the results for psychometric analyses 

of the WEMWBS raw 14-item scale and the Rasch-derived version of the scale 

more readily. 

5.1 Demographic and occupational characteristics of study samples 

A summary of sample demographic and occupational characteristics is presented in 

Table 5.1. These have been reported in full elsewhere (Bartram et al. 2009b, 

Robertson-Smith et al. 2010). 
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Table 5.1: Summary of sample demographic and occupational characteristics 

 
 
 

Survey 1 
n=1796 

Survey 2 
n=8829 

  SD  SD 
     
Male gender 49.9% - 49.7% - 
Mean age, years 40.8 11.0 45.5 15.9 
Qualified in the UK 83.2% - 78.5% - 
Working in practice 84.0% - 80.8% - 
Full time employment 82.0% - 64.2% - 
Fully retired 0.2% - 12.2% - 
     

 

The sampling frame for Survey 1 included almost exclusively veterinary surgeons 

who were currently in or seeking employment. By contrast, questionnaires in Survey 

2 were sent to all registered veterinary surgeons, including those in retirement. This 

accounts for the higher mean age (mean difference = 4.7 years, 95% CI = 3.9 to 5.4 

years, p < 0.001) of respondents to Survey 2 and the lower proportion in full time 

employment (difference = -18%, 95% CI = -20% to -16%, p < 0.001). 

5.2 Traditional psychometric analyses 

The results of traditional psychometric analysis provide evidence in support of the 

14-item WEMWBS scale and the Rasch-derived interval scale as reliable and valid 

measures of overall population-level mental health and well-being among the study 

sample. The criteria were satisfied for all psychometric properties evaluated. The 

results of the traditional psychometric analyses for data quality, scaling 

assumptions, targeting, and reliability are presented in Table 5.2.



 

Table 5.2: Traditional psychometric methods – data quality, scaling assumptions, targeting, reliability 
 

Dataset from Survey 1 Dataset from Survey 2 Property Ordinal scale Interval scale (7 items) Ordinal scale 
    
Data quality    
   Item missing data (%) 0.0 to 0.5 0.1 to 0.4 7.9 to 8.8 
   Proportion of cases with no missing data (%) 96.6 (1735/1796) 98.2 (1764/1796) 88.8 (7837/8829) 
…Computable scale scores (%) 99.9 (1795/1796) 99.7 (1791/1796) 92.0 (8124/8829) 
…Responder vs. non-responder: gender (chi-square) chi-square=4.9, df=1, p=0.027a - chi-square=143.4, df=1, p<0.001a 
…Responder vs. non-responder: mean age (t-test) t(1780)=1.5, p=0.128 - t(8587)=31.9, p<0.001b 
Scaling assumptions    
   Item mean scores: range 2.73 to 3.90 3.09 to 3.90 2.86 to 3.88 
   Item SD: range 0.73 to 1.01 0.73 to 0.96 0.71 to 0.96 
   Item variance: range 0.53 to 1.02 0.53 to 0.91 0.50 to 0.92 
   Corrected item-total correlations (r): range 0.61 to 0.81 0.60 to 0.70 0.55 to 0.79 
Targeting    
   Mean score (SD) [95% CI] 48.77 (9.11) [48.34 to 49.20] 22.68 (3.83) [22.50 to 22.86] 49.05 (8.27) [48.87 to 49.23] 
   Possible score range† 14 to 70 7 to 35 14 to 70 
   Observed score range 14 to 70 7 to 35 14 to 70 
   Floor/ceiling effect* (%) 0.06 (1/1735) / 0.92 (16/1735) 0.06 (1/1764) / 1.36 (24/1764) 0.08 (6/7837) / 0.60 (47/7837) 
   Skewness -0.29 0.60 -0.32 
Reliability    
   Cronbach’s alpha (95% CI) 0.94 (0.93 to 0.94) 0.87 (0.86 to 0.88) 0.92 (0.92 to 0.93) 
   Mean inter-item correlation 0.52 0.50 0.46 
   Standard error of measurement§ (SEM) 2.30 1.57 2.31 
    

 
† High scores indicate higher mental well-being 
* Floor effect = % scoring the lowest possible score (lowest mental well-being); ceiling effect = % scoring the highest possible score (highest mental well-
being). 
Responder vs. non-responder: a A higher proportion of non-responders is male; b The mean age of non-responders is higher. 
§ SD × √(1 – Cronbach’s alpha); ‡ ≥ 11 completed items for the 14-item WEMWBS; ≥ 6 completed items for the 7-item scale. 
No missing values have been imputed for the purposes of the analyses reported in this table. 
Values that do not meet the a priori criteria for acceptability are highlighted in blue. n = refer to Table 4.1. 
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5.2.1 Data quality 

Data quality was high. WEMWBS scale raw scores were computable for 99% of 

respondents to Survey 1 and 88% of respondents in Survey 2. The proportion of 

item-level missing data was low (≤ 5% for Survey 1 and < 9% for Survey 2) (Figure 

5.1). However, there was some responder bias: a higher proportion of incomplete or 

non-responders was male in both surveys and the mean age of incomplete or non-

responders was higher than that of complete responders in Survey 2. 

The quantity of missing data was higher in Survey 2 because the RCVS emphasised 

to survey recipients in the questionnaire and covering letter that respondents could 

omit the section of the questionnaire which included the WEMWBS items if they had 

any concerns about reporting such information regarding their mental health to their 

governing professional body. In an attempt to account for this, the missing data 

descriptive statistics for Survey 2 were adjusted by repeating the computations after 

selecting only those cases who responded to ≥ 1 WEMWBS item (93% 

[8178/8829]), i.e. the cases who did not respond to any WEMWBS items were 

omitted. Following this adjustment, the proportion of cases with no missing data was 

96% (7837/8178) and the proportion of cases with computable scale scores (≥11 

completed items) was 99% (8124/8178). 

Fig. 5.1: Proportion of item-level missing data [a] Survey 1; and [b] Survey 2 
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5.2.2 Scaling assumptions 

The scale passed tests for scaling assumptions. Item response option frequency 

distributions and item mean scores and standard deviations were roughly similar. 

Item scores do not need to be standardised before items are summed into an overall 

score if the item scores have similar variances (Hobart and Cano 2009). The lowest 

corrected item-total correlation was 0.55, satisfying the recommended criterion of > 

0.2 (Cheung et al. 2000). This provides evidence which suggests that items in the 

scale measured a common underlying construct. The range of corrected item-total 

correlations for each sample indicated that items in each of the sub-scales 

contained a similar proportion of information. 

5.2.3 Targeting 

Scale-to-sample targeting was good. Scale scores spanned the scale range and 

were not particularly skewed (-0.29 to +0.60). Mean scores were near the scale mid-

point, and floor/ceiling effects were negligible. Score distributions are illustrated in 

Figure 5.2. 

The endorsement frequency for two or more adjacent response categories was < 

10% (Smith et al. 2005) for the following WEMWBS items in Survey 1: item 2 

(category 1+2: 7.2%); item 6 (category 1+2: 6.9%); item 7 (category 1+2: 3.6%); 

item 11 (category 1+2: 4.7%); item 14 (category 1+2: 9.4%). The endorsement 

frequencies for all response categories for all items met the criterion for acceptability 

of < 80% (Cano et al. 2004) (Figure 5.3). 

The endorsement frequency for two or more adjacent response categories was < 

10% (Smith et al. 2005) for the following WEMWBS items in Survey 2: item 2 

(category 1+2: 7.1%); item 4 (category 1+2: 8.0%); item 6 (category 1+2: 6.5%); 

item 11 (category 1+2: 4.7%); item 14 (category 1+2: 9.4%). The endorsement 

frequencies for all response categories for all items met the criterion for acceptability 

of < 80% (Cano et al. 2004) (Figure 5.4). 

This low endorsement frequency for response categories 1 and 2 in items 2, 6, 11 

and 14 in both surveys suggests that these categories could potentially be collapsed 

into a single category for the items concerned. It also suggests that consideration 

should be given to whether the targeting of these items is appropriate for the target 

population because the level of item difficulty may be too low.
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Fig. 5.2: Score distributions: [a] WEMWBS raw score, Survey 1; 
[b] WEMWBS raw score, Survey 2; and [c] Rasch-derived interval scale, Survey 1 
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5.2.4 Reliability 

Internal consistency reliability was high. The range of Cronbach’s alpha across the 

different samples was 0.87 to 0.94, satisfying the recommended criterion (i.e. within 

the range of 0.70 to 0.95) (Terwee et al. 2007). The mean inter-item correlation 

across each of the samples was 0.46 to 0.52. This value for the full scale in Survey 

1 exceeded the recommended maximum of 0.5 which was sought (Clark and 

Watson 1995). This may suggest some item redundancy. 

The SEM was considered adequate because the value was well within the criterion for 

acceptability of < 10% of the total possible score range (van Baalen et al. 2006, van 

der Zee et al. 2010), i.e. < 5 in the case of the WEMWBS (score range 14 to 70) and 

< 2 in the case of the Rasch-transformed 7-item scale (score range 7 to 35). 

 



 

 

Fig. 5.3: Proportion of respondents endorsing each WEMWBS item response category – Survey 1 

 

 

0% 20% 40% 60% 80% 100%

I've been feeling cheerful (n=1796)

I've been interested in new things (n=1793)

I've been feeling loved (n=1790)

I've been able to make up my own mind about things (n=1789)

I've been feeling confident (n=1791)

I've been feeling close to other people (n=1788)

I've been feeling good about myself (n=1791)

I've been thinking clearly (n=1790)

I've been dealing with problems well (n=1793)

I've had energy to spare (n=1787)

I've been feeling interested in other people (n=1788)

I've been feeling relaxed (n=1788)

I've been feeling useful (n=1789)

I've been feeling optimistic about the future (n=1795)

None of the time Rarely Some of the time Often All of the time

No imputed values 
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Fig. 5.4: Proportion of respondents endorsing each WEMWBS item response category – Survey 2 
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I've been feeling good about myself (n=8123)

I've been thinking clearly (n=8121)

I've been dealing with problems well (n=8126)

I've had energy to spare (n=8125)

I've been feeling interested in other people (n=8104)

I've been feeling relaxed (n=8127)

I've been feeling useful (n=8124)

I've been feeling optimistic about the future (n=8130)

None of the time Rarely Some of the time Often All of the time

No imputed values 
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5.2.5 Convergent construct validity 

Tests of convergent construct validity supported the validity of WEMWBS and the 

Rasch-derived 7-item interval scale. The direction, magnitude and pattern of 

associations with comparator scales were consistent with ≥ 75% of a priori 

hypotheses (Terwee et al. 2007) (Section 4.4.3.2). 

 WEMWBS would show moderate negative correlations (r = -0.3 to -0.7) with 

HADS which captures anxiety and depressive symptoms and moderate 

positive correlations with several HSE MIST psychosocial work 

characteristics, including the demands sub-scale. 

The full WEMWBS and the interval scale showed negative correlations with HADS-A 

(r = -0.69 and r = -0.66 respectively) and HADS-D (r = -0.76 and r = -0.69 

respectively). The correlation between the full WEMWBS and HADS-D was 

marginally higher than expected. Both versions of the WEMWBS scale were 

positively correlated with more favourable psychosocial work characteristics (HSE 

MSIT) in terms of demands, managerial support and control (range: r = 0.32 to 0.48 

and r = 0.30 to 0.46 for the full WEMWBS and the interval scale respectively) (Table 

5.3). 

 In multiple linear regression (WEMWBS as the dependent variable), suicidal 

ideation, high WHI_N,9 and one unit increases in the following scores: 

HADS-A; HADS-D; HSE MIST demands sub-scale, would each be 

associated with a decrease in WEMWBS score. 

These criteria were fulfilled for both the full WEMWBS scale and the interval scale 

for suicidal ideation, HADS-A and HADS-D, but not for HSE MIST demands sub-

scale or high WHI_N (Table 5.3). For example, after adjustment for age, gender and 

each of the other scales: reporting having experienced suicidal thoughts in the 

previous 12 months was associated with a 0.40 unit reduction in the score for the 

interval scale, (Coef. -0.40, 95% CI: -0.77 to -0.01, p=0.042); and a one unit 

increase in HADS-D score was associated with a 0.43 unit reduction in the score for 

the interval scale (Coef. -0.43, 95% CI: -0.48 to -0.38, p<0.001).  

 In multiple logistic regression (WEMWBS as the independent variable), a 

one unit increase in WEMWBS score would be associated with decreased 
                                                 
9 High WHI_N was defined as a score of > 1 SD above the mean score on the WHI_N scale, 
i.e. > 1.76 
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odds of reporting HADS-A caseness (HADS-A score ≥ 8), HADS-D caseness 

(HADS-D score ≥ 8), and suicidal ideation. 

These criteria were fulfilled for both the full WEMWBS scale and the interval scale 

(Table 5.3). For example, after adjustment for age, gender and each of the other 

scales: a one unit increase in the interval scale was associated with a 52% reduction 

in the odds of reporting HADS-D probable caseness (HADS-D score ≥11) (OR: 0.48, 

95% CI: 0.41 to 0.56, p<0.001); and a 13% reduction in the odds of reporting having 

experienced suicidal thoughts in the previous 12 months (OR: 0.87, 95% CI: 0.81 to 

0.92, p<0.001),  

Only the results of analyses to test the a priori hypothesised associations that were 

used to as criteria to assess the convergent construct validity of the WEMWBS and 

the interval scale are reported here. The full results of the multiple regressions (i.e. 

associations between the 14-item WEMWBS scale or the Rasch-derived 7-item 

interval scale and all the other scales used in Survey 1) are reported in Appendix 7. 

5.2.6 Discriminant construct validity 

The tests of discriminant construct validity for the full WEMWBS and the Rasch-

derived 7-item interval scale were consistent with the a priori hypothesis; there was 

no significant difference in scores across country/region of graduation categories 

(UK; overseas [EU]; and overseas [non-EU]) (Table 5.3). 

5.2.7 Group difference validity 

The mean scores for men were significantly higher than the mean scores for women 

for the full WEMWBS and the Rasch-derived 7-item interval scale, confirming the a 

priori hypothesised group difference (Table 5.3). 

 



 

 

Table 5.3: Traditional psychometric methods – convergent and discriminant construct validity and group difference validity 
 

Dataset from Survey 1 Dataset from Survey 2  
Statistical method/Variable Ordinal scale* Interval scale (7 items) Ordinal scale 
    
Convergent construct validity    
    
Pearson correlation coefficient r, (95% CI), p-value    
   HADS-A -0.69 (-0.71 to -0.67), p<0.001 -0.66 (-0.69 to -0.63), p<0.001 - 
   HADS-D -0.76 (-0.78 to -0.74), p<0.001 -0.69 (-0.71 to -0.67), p<0.001 - 
   HSE MSIT demands sub-scale 0.32 (0.28 to 0.36), p<0.001 0.30 (0.26 to 0.34), p<0.001 - 
   HSE MSIT control sub-scale 0.45 (0.41 to 0.49), p<0.001 0.43 (0.39 to 0.48), p<0.001  
   HSE MSIT managerial support sub-scale 0.48 (0.44 to 0.52), p<0.001 0.46 (0.42 to 0.50), p<0.001  
Linear regression† Coef. (95% CI), p-value   - 
   HADS-A -0.61 (-0.70 to -0.52), p<0.001 -0.29 (-0.33 to -0.24), p<0.001 - 
   HADS-D -1.22 (-1.33 to -1.11), p<0.001 -0.43 (-0.48 to -0.38), p<0.001 - 
   HSE MSIT demands sub-scale -0.35 (-0.81 to 0.12), p=0.140 -0.14 (-0.36 to 0.08), p=0.218 - 
   HSE MSIT control sub-scale 1.12 (0.66 to 1.58), p<0.001 0.49 (0.27 to 0.71), p<0.001 - 
   HSE MSIT managerial support sub-scale 0.72 (0.23 to 1.21), p=0.004 0.31 (0.08 to 0.54), p=0.010 - 
   Suicidal thoughts in previous 12 months -1.62 (-2.32 to -0.92), p<0.001 -0.40 (-0.77 to -0.01), p=0.042 - 
   WHI_N 0.57 (-0.24 to 1.38), p=0.164 0.33 (-0.14 to 0.78), p=0.164 - 
Logistic regression‡ OR, (95% CI), p-value    
   HADS-A possible or probable caseness (score ≥ 8) 0.85 (0.83 to 0.87), p<0.001 0.68 (0.64 to 0.71), p<0.001 - 
   HADS-A probable caseness (score ≥ 11) 0.85 (0.83 to 0.87), p<0.001 0.66 (0.62 to 0.70), p<0.001 - 
   HADS-D possible or probable caseness (score ≥ 8) 0.78 (0.76 to 0.81), p<0.001 0.56 (0.52 to 0.61), p<0.001 - 
   HADS-D probable caseness (score ≥ 11) 0.75 (0.71 to 0.79), p<0.001 0.48 (0.41 to 0.56), p<0.001 - 
   Suicidal thoughts in previous 12 months 0.93 (0.90 to 0.96), p<0.001 0.87 (0.81 to 0.92), p<0.001 - 
    
Discriminant construct validity    
    
One-way ANOVA    
   Country/region of graduation F(2, 1786)=0.2, p=0.784 F(2, 1786)=0.3, p=0.751 F(2, 7820)=2.6, p=0.078 
 -   
   Continued overleaf 
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Dataset from Survey 1 Dataset from Survey 2  
Statistical method/Variable Ordinal scale* Interval scale (7 items) Ordinal scale 
    
Group difference validity    
    
Independent samples t-test    
   Gender group differences in mean score     
      Male (mean) (95% CI) n=895, 49.81 (49.22 to 50.40) n=875, 23.10 (22.84 to 23.36) n=3709, 49.94 (49.67 to 50.21) 
      Female (mean) (95% CI) n=895, 47.84 (47.25 to 48.43) n=884, 22.27 (22.02 to 22.52) n=4104, 48.23 (47.98 to 48.48) 
      Mean difference§ (95% CI), p-value -1.97 (-2.81 to -1.13), p<0.001 -0.84 (-1.19 to -0.48) p<0.001 -1.71 (-2.08 to -1.35), p<0.001 
    

 
* Includes imputed values; † WEMWBS as the dependent variable; ‡ WEMWBS as the independent variable; § Independent samples t-tests, equal 
variances assumed (Levene’s test p>0.05). 
Values that are inconsistent with a priori hypotheses are highlighted in blue. 
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5.2.8 Exploratory factor analysis (EFA) 

The results of EFA provided evidence to support the unidimensionality of the full 

WEMWBS and the 7-item interval scale. 

The data for the full WEMWBS and the 7-item interval scale were inspected for 

suitability for principal components analysis (PCA). Each sample met the required 

criteria: PCA correlation coefficients were > 0.3, the Kaiser-Meyer-Olkin (KMO) 

Measure of Sampling Adequacy was ≥ 0.6 and Bartlett's Test of Sphericity was 

statistically significant at the p < 0.05 level (Pallant 2007) (Table 5.4). 

For the full WEMWBS, two factors were identified with an eigenvalue greater than 

1.0 in both Survey 1 and Survey 2 datasets. However, the results of parallel analysis 

showed only one component in each dataset with an eigenvalue exceeding the 

corresponding criterion value for a randomly generated data matrix of the same size. 

Moreover, the scree plot line tests indicated deviation from the line after one factor 

only (Figure 5.5). For the Rasch-derived 7-item scale, only one factor was identified 

with an eigenvalue greater than 1.0 in both Survey 1 and Survey 2 datasets. This 

finding was supported by the scree plot line tests which indicated deviation from the 

line after one factor only (Figure 5.6).  

 



 

Table 5.4: Summary of factor analytic assessments applied to two samples 
 

Dataset from Survey 1 Dataset from Survey 2 
Ordinal scale Interval scale (7 items) Ordinal scale Interval scale (7 items) Factor analytic technique/statistic 

n=1735 n=1764 n=7837 n=7990 
 
Exploratory factor analysis     

Tests of suitability for PCA     
Correlation coefficients (range) 0.35 to 0.71 0.38 to 0.65 0.31 to 0.68 0.33 to 0.65 
KMO Measure of Sampling Adequacy 0.95 0.90 0.94 0.87 

Bartlett's Test of Sphericity χ2=15494.4, 
df=91, p<0.001

χ2=5275.4, 
df=21, p<0.001 

χ2=59233.4, 
df=91, p<0.001

χ2=19844.1, 
df=21, p<0.001 

PCA     
Factors with eigenvalue >0.1 
eigenvalue (% of variance explained) 

2 factors: eigenvalues  
7.77 (55.47%); 1.04 (7.40%)

1 factor: 
eigenvalue 4.00 (57.20%)

2 factors: eigenvalues  
7.06 (50.41%); 1.05 (7.50%)

1 factor: 
eigenvalue 3.65 (52.12%) 

Next highest eigenvalue, 
(% of variance explained) 0.78 (5.57%) 0.75 (10.79%) 0.90 (6.42%) 0.85 (12.15%) 

Scree plot. Number of factors before 
deviation of the line 1 1 1 1 

Parallel analysis criterion values: 
component 1; component 2 1.15; 1.12 - 1.13; 1.10 - 

 
Confirmatory factor analysis†     

Chi-square χ2 =1600.47, 
df = 77, p < 0.001 

χ2 =274.67, 
df = 14, p < 0.001 

χ2 =7232.85, 
df = 77, p < 0.001 

χ2 =1661.45, 
df = 14, p < 0.001 

CFI 0.90 0.95 0.88 0.92 
RMSEA (90% confidence interval) 0.10 (0.10 to 0.11) 0.10 (0.09 to 0.11) 0.11 (0.11 to 0.11) 0.12 (0.12 to 0.13) 
Item loading onto single factor (range) 0.62 to 0.83 0.64 to 0.77 0.56 to 0.81 0.60 to 0.77 

     
 

†Standardised estimates are presented. CFI: comparative fit index. RMSEA: root mean square error of approximation. 
Values that do not meet the a priori criteria for acceptability are highlighted in blue.  
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Fig. 5.5: Scree plot for 14-item WEMWBS [a] Survey 1, and [b] Survey 2 

 

[a] 

[b] 
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Fig. 5.6: Scree plot for Rasch-derived 7-item scale [a] Survey 1, and [b] Survey 2 

 

 

[a] 

[b] 



Chapter 5: Results  129
 
 

 

5.2.9 Confirmatory factor analysis (CFA) 

Confirmatory factor analysis (CFA) was used to test the fit of the hypothesised one-

factor scale structure (Table 5.4). The chi-square value was significant for all 

samples, which is probably attributable to the large sample sizes (Bentler and 

Bonett 1980, Cole 1987). A comparative fit index (CFI) > 0.9 and a root mean 

square error of approximation (RMSEA) < 0.08 were the criteria used to indicate 

acceptable fit (McDonald and Ho 2002). The CFI was < 0.9 for the full WEMWBS in 

the Survey 2 dataset and the RMSEA was ≥ 1.0 for the full WEMWBS and the 

Rasch-derived 7-item scale in the datasets from Survey 1 and Survey 2. All items 

had significant standardised factor loadings which exceeded 0.50 on the single 

factor in the model. 

5.3 Modern psychometric methods 

5.3.1 Rasch analysis 

5.3.1.1 Selection of Rasch model 

The likelihood ratio test provides a test of which of the two versions of the Rasch 

model should be used by comparing the different parameterisations of the model 

and providing a chi-square statistic and probability. The outcome of the test was 

significant (chi-square=600.37, df =38, p < 0.001), indicating that the distance 

between response thresholds was inconsistent and that the partial credit version of 

the Rasch model should be adopted for the analyses. 

5.3.1.2 Class interval structure 

There were between 51 and 66 persons in each of the nine class intervals. 

5.3.1.3 Response option thresholds ordering 

Threshold ordering (i.e. the transition between adjacent response categories) for 

each item was assessed by comparing the logit ability rating for each response 

category using each item’s threshold category probability curve. All item response 

option thresholds were found to be ordered (Figure 5.7, Figure 5.8). That is, within 

each item, the transition from one category to the next represents an increase in the 

underlying trait of mental well-being. 
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Fig. 5.7: Response option thresholds ordering for item 9 

 

Category probability curves for item 9 ‘I’ve been feeling close to other people’ showing 

ordered response category thresholds. Each curve represents a response category. The x-

axis symbolises the construct, with the level of mental well-being increasing to the right. The 

y-axis shows the probability of endorsing the response categories at different levels of 

mental well-being: 0 ‘none of the time’, 1 ‘rarely’, 2 ‘some of the time’, 3 ‘often’, and 4 ‘all of 

the time’. It can be seen that the responses to this item fall in a logical progressive order – 

category responses represent an increase in mental well-being (logits) for each category. 

For example, at the lowest level of mental well-being (-6 logits) the most probable score is 0 

‘none of the time’, and at the highest level of mental well-being (+5 logits) the most probable 

score is 4 ‘all of the time’. 

Fig. 5.8: Threshold map for the 14-item WEMWBS  

 

Items are listed in order of increasing item number (item 1 to item 14) on the y-axis. 

Person location (logits) is on the x-axis. 
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5.3.1.4 Individual item fit 

The following three indicators were examined: (1) fit residuals (item-person 

interaction), (2) chi-square probability values (item-trait interaction), and (3) item 

characteristic curves (ICCs). 

Seven of the 14 items had fit residuals outside the recommended range of ± 2.5 (if 

the data fit the Rasch model, the mean value is expected to be approximately zero). 

High positive fit residual values indicate misfit to model expectations and high 

negative fit residuals indicate item redundancy. Three items with high fit residuals 

and significant chi-square p-values were removed from the scale: item 8, ‘I’ve been 

feeling good about myself’; item 12, ‘I’ve been feeling loved’; and item 14, ‘I’ve been 

feeling cheerful’ (Table 5.5). 

Table 5.5: Rasch fit statistics for each of the 14 items 

Item Location 
(logits) SE Fit residual Chi-square p-value 

      
1 0.39 0.03 2.99 21.22 0.006579 
2 0.09 0.04 2.25 16.95 0.030633 
3 0.99 0.03 1.36 17.27 0.027462 
4 -0.27 0.04 1.98 12.61 0.126131 
5 1.44 0.03 5.81 50.48 0.000000 
6 -0.01 0.04 -2.84 30.90 0.000146 
7 -0.78 0.04 -2.12 14.57 0.068094 
8 0.15 0.04 -10.59 117.82 0.000000 
9 0.00 0.04 -0.68 10.88 0.208825 

10 0.14 0.04 -6.22 41.37 0.000002 
11 -1.25 0.04 -0.03 25.37 0.001346 
12 -0.32 0.03 7.94 78.24 0.000000 
13 -0.34 0.03 1.74 21.97 0.004977 
14 -0.04 0.04 -9.61 98.51 0.000000 

      
 
Reliability (PSI) = 0.92; SE = standard error. 

Bonferroni adjustment to the alpha level for 14 items p = 0.003571. 

Bold signifies misfit to the Rasch model. 

The item characteristic curve (ICC) is a graphical indicator of item fit. The ICCs for 

the worst fitting (item 8 ‘I’ve been feeling good about myself’ and item 12 ‘I’ve been 

feeling loved’) and best fitting (item 9 ‘I’ve been feeling close to other people’) items 

are illustrated in Figure 5.9. 
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Fig. 5.9: Item characteristic curves for: [a] items 8, [b] item 12, and [c] item 9 

 

The ICC is a graph for an individual item. It plots the expected response (predicted from the 

model) to an item at each level of the measurement continuum. The available responses for 

WEMWBS items are: 0 ‘none of the time’, 1 ‘rarely’, 2 ‘some of the time’, 3 ‘often’, and 4 ‘all 

of the time’. [a] The fit residual for item 8 is negative, indicating an over-discriminating item 

[a] 

[b] 

[c] 
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relative to the model. The dots represent the observed scores for the class intervals at the 

different ability levels. The chi-square probability (p<0.001, displayed in the line above the 

graph) indicates a statistically significant difference between expected and observed scores 

for this item. The class interval dots tend to be under the line at the left-hand end and above 

the line at the right-hand end (i.e. the observed scores form a steeper curve than the 

expected scores). Therefore, among people with higher levels of mental well-being, more 

than predicted report feeling good about themselves ‘often’ or ‘all of the time’, and among 

people with lower levels of mental well-being, fewer than predicted report feeling good about 

themselves ‘none of the time’ or ‘rarely’. [b] By contrast, the fit residual for item 12 is 

positive, indicating an under-discriminating item relative to the model. [c] The fit residual for 

item 9 is almost zero, indicating good fit to the model. The chi-square probability (p=0.209) 

indicates that the difference between expected and observed scores for this item is not 

statistically significant. 

5.3.1.5 Individual person fit 

Examination of individual person fit statistics showed that 14.4% (284/1971) of 

participants had fit residuals outside the acceptable range of ± 2.5. The range of 

individual person fit residuals was -5.88 to +4.95. A high negative person fit residual 

is indicative of fitting the model ‘too well’, with a response pattern very close to the 

ideal Guttman pattern (Figure 5.10). This is generally regarded as being less 

problematic to the analyses than a high positive person fit residual (Muller and 

Roddy 2009). Examination of the response patterns of individuals with high positive 

fit residuals identified several who had affirmed response categories which indicated 

opposite extremes of the continuum of mental well-being (Figure 5.10). However, no 

respondents were removed from the analyses. 
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Fig. 5.10: Item scoring for respondents with [a] a high negative person fit residual, and 
[b] a high positive person fit residual 

 

 

¶ marks the item response categories affirmed by the respondent. 

[a] The item response categories affirmed by this respondent (case 454) coincide exactly 

with those that the model would expect them to affirm at a certain level of mental well-being 

(-0.52 logits). Consequently there is a high negative person fit residual (-5.88). 

[b] This respondent (case 839) affirmed item response categories which indicate opposite 

extremes of mental well-being: the lowest response categories were affirmed for items 1 to 3 

and the highest response categories for items 4 to 14. Consequently there is a high positive 

person fit residual (+4.94).

[b] 

[a] 
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5.3.1.6 Differential item functioning (DIF) 

Several items showed uniform DIF for gender (Table 5.6; Figure 5.11). No items 

showed non-uniform DIF for gender, i.e. the difference between genders was 

consistent across the different levels of mental well-being (class intervals). 

Table 5.6: Differential item functioning for gender 

Main effect for gender 
(Uniform DIF)  Gender-trait interaction 

(Non-uniform DIF) Item 
MS F df p-value  MS F df p-value 

          
1 30.95 30.75 1 < 0.001  0.95 0.95 8 0.478 
2 2.71 2.70 1 0.101  0.73 0.73 8 0.671 
3 15.99 16.67 1 < 0.001  0.58 0.61 8 0.771 
4 28.67 29.29 1 < 0.001  1.03 1.05 8 0.396 
5 0.71 0.64 1 0.422  1.10 1.00 8 0.436 
6 1.75 2.12 1 0.145  0.40 0.48 8 0.869 
7 1.60 1.87 1 0.172  0.81 0.94 8 0.480 
8 12.78 21.96 1 < 0.001  -0.27 -0.47 8 1.000 
9 5.46 6.05 1 0.014  0.96 1.06 8 0.389 

10 41.83 59.28 1 < 0.001  -0.12 -0.17 8 1.000 
11 25.95 28.67 1 < 0.001  0.23 0.26 8 0.979 
12 38.93 31.81 1 < 0.001  -0.36 -0.30 8 1.000 
13 0.00 0.001 1 0.983  0.87 0.88 8 0.531 
14 0.00 0.00 1 0.983  0.50 0.82 8 0.585 

          
 

MS = mean square; F = F-ratio; df = degrees of freedom. 

Bonferroni adjustment to the alpha level p = 0.001 [Given that there are 14 items, and that 

for each item there are three probabilities – one for each of two main effects (a class interval 

effect and a person factor [gender] effect) and a person factor by class interval interaction – 

the criterion level for misfit for each statistic was 0.05/42 = 0.001]. 

MS is the chi-square statistic divided by the degrees of freedom. MS statistics have 

expectation 1.0, and range from 0 to infinity. MS > 1.0 indicates underfit to the Rasch model, 

i.e. the data are less predictable than the model expects; MS < 1.0 indicates overfit to the 

Rasch model, i.e. the data are more predictable than the model expects (Wright and Linacre 

1994). Bold signifies misfit to the Rasch model. 
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Fig. 5.11: Item characteristic curves by gender for [a] item 7, and [b] item 10 

 
 
[a] The item characteristic curves for males and females for item 7 are almost superimposed 

on each other. Males and females at the same level of mental well-being affirm the same 

response category, i.e. there is no differential item functioning for gender. [b] By contrast, 

the item characteristic curves for males and females for item 10 are significantly different. 

Females affirm a lower response category than males at the same level of mental well-being, 

i.e. there is differential item functioning for gender. The lines for males and females do not 

cross, indicating that the difference between genders is consistent across the different levels 

of mental well-being (the lines would cross if non-uniform DIF was apparent). 

[a] 

[b] 
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Several items showed uniform DIF for age group (Table 5.7, Figure 5.12). No items 

showed non-uniform DIF for age group, i.e. the differences between age groups 

were consistent across the different levels of mental well-being (class intervals). 

Table 5.7: Differential item functioning for age group 

Main effect for age group 
(Uniform DIF) 

Age group-trait interaction 
(Non-uniform DIF) Item 

MS F df p-value MS F df p-value 
         

1 32.53 33.34 3 < 0.001 0.66 0.67 24 0.883 
2 7.19 7.28 3 < 0.001 1.19 1.21 24 0.223 
3 27.57 29.93 3 < 0.001 1.12 1.23 24 0.216 
4 2.49 2.52 3 0.056 1.23 1.25 24 0.187 
5 1.01 0.92 3 0.432 1.53 1.39 24 0.099 
6 0.28 0.34 3 0.796 1.12 1.36 24 0.113 
7 0.69 0.81 3 0.489 0.85 0.99 24 0.475 
8 1.45 2.47 3 0.060 0.50 0.85 24 0.668 
9 1.79 1.97 3 0.116 0.70 0.78 24 0.770 

10 5.93 8.27 3 < 0.001 0.72 1.01 24 0.452 
11 11.77 13.17 3 < 0.001 1.38 1.55 24 0.044 
12 15.42 12.66 3 < 0.001 0.87 0.71 24 0.846 
13 0.92 0.93 3 0.423 0.87 0.88 24 0.630 
14 3.23 5.32 3 0.001 0.46 0.76 24 0.790 

         
 

MS = mean square; F = F-ratio; df = degrees of freedom. 

Bonferroni adjustment to the alpha level p = 0.001 (see legend to Fig. 5.6 for calculation). 

Bold signifies misfit to the Rasch model. 
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Fig. 5.12: Item characteristic curves by age group for [a] item 1, and [b] item 6 

 

 

[a] The item characteristic curves for the different age group quartiles for item 1 are 

significantly different. Respondents ≥ 55 years of age affirm a lower response category than 

younger respondents at the same level of mental well-being, i.e. there is differential item 

functioning for age group. The lines for the different age groups do not cross, indicating that 

the difference between age groups is consistent across the different levels of mental well-

being (lines would cross if non-uniform DIF was apparent). [b] By contrast, the item 

characteristic curves for the different age groups for item 6 are not significantly different. 

Different age groups at the same level of mental well-being affirm the same response 

category, i.e. there is no differential item functioning for age group. 

[a] 

[b] 
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A degree of DIF cancellation can occur at the summed scale level when certain 

items in the scale have DIF of similar magnitude and opposite direction for a specific 

variable, thereby reducing the overall impact (Teresi and Fleishman 2007). Item 1 

and item 3 displayed DIF for both gender and age group. These two items were 

grouped into a subtest to investigate whether the DIF cancelled out at the level of 

the summed scale. The DIF for both gender and age group cancelled and 

consequently both items were retained in the scale. (Figures 5.13 and 5.14 

respectively).  

Item 11 also displayed DIF for gender and age group. When item 11 was added to 

the subtest described in above (i.e. items 1, 3 and 11 combined), the DIF cancelled 

for both gender (MS=5.08, F=6.48, df=1, p=0.011) and age group (MS=2.33, 

F=2.97, df=3, p=0.031) [Bonferroni adjusted alpha level p=0.001].10 Consequently 

item 11 was also retained in the scale. 

It is important to note that, even if DIF cancellation occurs at the level of the 

summed scale, the scores of specific individuals may still be affected by DIF. 

However, the purpose of the psychometric assessments in this research is to 

evaluate the potential utility of the scale for measurement at a population level. This 

involves the use of aggregate scores, so the possibility of DIF remaining at a person 

level was not a concern. 

 

                                                 
10 Given that there are 12 items (because items 1, 3 and 11 have been combined into a 
single item for the purpose of examining DIF cancellation) and that for each item there are 
three probabilities – one for each of two main effects (a class interval effect and a person 
factor [gender] effect) and a person factor by class interval interaction – the criterion level for 
misfit was 0.05/36 = 0.001. 
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Fig. 5.13: Item characteristic curves by gender for [a] item 1, [b] item 3, and [c] items 1 
and 3 combined as a subset 

 

Item 1 and item 3 showed uniform DIF for gender of similar magnitude and opposite 

direction. For example: [a] At a person location of +1.14 logits (class interval 6), the mean 

expected response values for item 1 were 2.54 for females and 2.35 for males (i.e. females 

[a] 

[b] 

[c] 
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affirm a higher response category than males at the same level of mental well-being). [b] By 

contrast, at the same person location, the mean expected response values for item 3 were 

1.92 for females and 2.08 for males (i.e. males affirm a higher response category than 

females at the same level of mental well-being). [c] When item 1 and item 3 were combined 

into a subtest, the DIF cancelled, indicating that their item-level DIF for gender should not be 

problematic at the level of the summed scale (Main effect for gender, item 1 + item 3: 

MS=1.32, F=1.35, df=1, p=0.245) [Bonferroni adjusted alpha level p=0.001]. 
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Fig. 5.14: Item characteristic curves by age group for [a] item 1, [b] item 3, and [c] 
items 1 and 3 combined as a subset 

 

Item 1 and item 3 showed uniform DIF for age group of similar magnitude and opposite 

direction. For example: [a] At a person location of +1.14 logits (class interval 6), the mean 

expected response values for item 1 were 2.68 for the ‘under 33’ age group and 2.14 for the 

[a] 

[b] 

[c] 
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‘55 plus’ age group (i.e. the ’55 plus’ age group affirms a lower response category than the 

‘under 33’ age group at the same level of mental well-being). [b] By contrast, at the same 

person location, the mean expected response values for item 3 were 1.76 for the ‘under 33’ 

age group and 2.33 for the ‘55 plus’ age group (i.e. the ’55 plus’ age group affirms a higher 

response category than the ‘under 33’ age group at the same level of mental well-being). [c] 
When item 1 and item 3 were combined into a subtest, the DIF cancelled, indicating that 

their item-level DIF for age group should not be problematic at the level of the summed scale 

(Main effect for age group, item 1 + item 3: MS=1.71, F=1.76, df=3, p=0.153) [Bonferroni 

adjusted alpha level p=0.001]. 

5.3.1.7 Response dependency 

Response dependency between items 6 and 7 of the WEMWBS was identified by 

inspection of the residual correlation matrix (residual correlation +0.312). No item 

pairs within the Rasch-derived 7-item scale had a residual correlation above the 

threshold value for acceptability of 0.3. 

5.3.1.8 Fit of item sets to the Rasch model 

Initial fit of the WEMWBS to model expectations was poor (Analysis 1, Table 5.8). 

Item 8 ‘I’ve been feeling good about myself’, item 10 ‘I’ve been feeling confident’ and 

item 12 ‘I’ve been feeling loved’ showed significant individual item misfit (Table 5.5) 

and were deleted. This led to a marginal improvement in fit (Analysis 2, Table 5.8). 

Item 14 ‘I’ve been feeling cheerful’ was also deleted due to significant individual item 

misfit (Table 5.5). This led to a further marginal improvement in fit (Analysis 3, Table 

5.8). Item 4 ‘I’ve been feeling interested in other people’ was deleted due to 

significant DIF for gender (Table 5.6) and Item 5 ‘I’ve had energy to spare’ and item 

13 ‘I’ve been interested in new things’ were deleted due to individual item misfit 

(Table 5.7). A series of t-tests performed on the person estimates from the two most 

different subsets of items identified from the factor loadings on the first principal 

component of the residuals (Table 5.9) estimated that only 5.6 % (95% CI: 4.5 to 

6.5%) of cases had statistically significant p-values, which supported the scale’s 

unidimensionality (Analysis 4, Table 5.8). This Rasch-derived 7-item scale, 

comprising items 1, 2, 3, 6, 7, 9 and 11 only, is identical to the Rasch model-fitting 

Short Warwick-Edinburgh Mental Well-being Scale (SWEMWBS) reported by 

Stewart-Brown et al. (2009). As might be expected with a shorter scale, the person 

separation index (PSI), which provides an indication of the ability of the measure to 

discriminate among respondents with different levels of the latent variable being 

measured, had fallen from 0.918 (Analysis 1) to 0.832 (Analysis 4) but remained 
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acceptable for group-level measurement. Rasch fit statistics for the seven items are 

presented in Table 5.10. 

Given the 7-item scale’s satisfactory fit to the Rasch model and the evidence 

supporting its unidimensionality, the robustness of the solution (Analysis 4) was 

tested on data subsets S2_500b to S2_500d and S1_500 for the purpose of cross-

validation (Analyses 5 to 8 respectively, Table 5.8). These data subsets also 

showed good fit to model expectations.



 

 

Table 5.8: Summary of model fit statistics for original scale, successive revisions and cross-validation 
 

Item fit residuals Person fit residuals Overall model fit§ Sample/ 
notes/action 

Analysis 
number Mean SD Mean SD Chi-square df p-value PSI 

Unidimensionality 
t-tests %† 
(95% CI) 

S2_500a 
Full 14-item scale 1 -0.574 5.341 -0.540 1.644 558.2 112 < 0.001 0.918 11.7 

(10.7 to 12.6) 

S2_500a 
Delete items: 8, 10, 12 2 -0.551 3.436 -0.532 1.504 241.6 88 < 0.001 0.892 9.2 

(8.3 to 10.3) 

S2_500a 
Delete item: 14 3 -0.335 1.795 -0.507 1.433 161.9 80 < 0.001 0.876 8.6 

(7.7 to 9.6) 

S2_500a 
Delete items: 4, 5, 13 4 -0.570 2.326 -0.520 1.295 58.8 56 0.104 0.832 5.6 

(4.5 to 6.5) 

S2_500b 
Analysis 4 repeated 5 -0.065 1.923 -0.476 1.222 57.4 56 0.068 0.833 4.6 

(3.4 to 5.5) 

S2_500c 
Analysis 4 repeated 6 0.112 1.473 -0.389 1.933 56.1 56 0.041 0.894 5.9 

(4.9 to 7.0) 

S2_500d 
Analysis 4 repeated 7 0.511 2.852 -0.287 1.342 62.8 56 0.119 0.845 4.7 

(3.7 to 5.6) 

S1_500 
Analysis 4 repeated 8 -0.054 2.777 -0.516 1.459 71.9 56 0.235 0.832 5.4 

(4.3 to 6.4) 

 
SD= standard deviation; PSI= person separation index; df= degrees of freedom; § overall item-trait interaction; † % of statistically significant t-tests. Bold 

signifies misfit to the Rasch model. Bonferroni adjustment not applied, p= 0.05 (it is more conservative to not apply Bonferroni adjustment for summary of 

model fit statistics, thereby reducing the chance of Type I error, i.e. incorrectly declaring fit to the Rasch model). 
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Table 5.9: Principal component analysis of Rasch item residuals for the derived 7-item 
scale 

Positively correlated items  Negatively correlated items  
    
Item 7: ‘Think clearly’ 0.718 Item 2: ‘Feeling useful’ -0.382 
Item 6: ‘Deal with problems well’ 0.635 Item 1: ‘Feeling optimistic’ -0.681 
Item 11: ‘Make up own mind’ 0.515   
    
 

Only items with correlation > 0.3 are listed.  

Dimensionality was tested using the most robust approach currently available; testing for 

differences in individual person estimates between two sets of items loading on the first 

residual principal component. It has been suggested that the absence of any discernable 

patterning in the principal components analysis of residuals indicates scale 

unidimensionality. As shown in the table above, the factor loadings on the first principal 

component of the residuals indicated three positively correlated items and two negatively 

correlated items. A clear pattern was identified in the residuals – the two negatively loaded 

items tended to relate to the cognitive-evaluative dimension of mental well-being and the 

three positively loaded items tended to relate the psychological functioning dimension of 

mental well-being. The difference in individual person estimates (i.e. level of mental well-

being level) between the two sets of items was statistically tested. Despite the observed 

pattern, the difference between the estimates generated by the two sets of items did not 

reach statistical significance, thus providing evidence to support scale unidimensionality. 

Table 5.10: Rasch fit statistics for the 7 retained items 

Item Location 
(logits) SE Fit residual Chi-square p-value 

      
1 0.48 0.03 0.27 7.00 0.536 
2 0.00 0.04 -0.79 10.86 0.210 
3 1.06 0.03 1.74 14.54 0.069 
6 0.08 0.04 2.34 19.31 0.010 
7 -0.66 0.04 2.15 18.78 0.046 
9 0.11 0.03 2.47 11.48 0.176 

11 -1.07 0.04 -0.70 20.28 0.009 
      

 

Reliability (PSI) = 0.832; SE = standard error; Bonferroni adjustment to the alpha level for the 

number of items p = 0.007. The location value for each item (i.e. item difficulty) is the logit – 

the log-odds of responding to the item associated with that descriptor. By convention, in 

Rasch analysis the item difficulty scale is centred on zero logits. The fit residuals indicate the 

degree of divergence between the expected value and the actual data value for each 

person-item. The difference provides the residual score which approximates a z-

standardised normal distribution where a mean of 0 and a standard deviation of 1 would be 
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expected. The cut-off for an acceptable residual is generally set at ± 2.5. Residuals outside 

this range indicate a source of misfit to the model. The chi-square statistic compares the 

difference between the observed values with expected values across class intervals for each 

item. A non-significant Bonferroni adjusted p-value indicates good fit to the model. 

5.3.1.9 Targeting of the derived 7-item scale 

Since the level of mental well-being in respondents and item responses can be 

placed on the same logit scale, it is possible to test how well the final set of items 

and their response options are targeted, i.e. how well the level of mental well-being 

expressed by the items and their response options is matched to the level of mental 

well-being in respondents (Figures 5.11 and 5.12). 

Fig. 5.15: Person-item threshold distribution for the derived 7-item scale 

 
The figure shows the targeting between the distribution of person ability (top histogram) and 

the distribution of item threshold locations (inverted histogram). There was an acceptable 

breadth of spread of item thresholds (-4.614 to +4.700) across the range of person estimates 

(-6.109 to +6.376) for the sample, with adequate coverage across the measurement 

continuum. There were no item thresholds at the extremes of the highest and lowest levels 

of mental well-being (i.e. items do not discriminate at these levels). However, floor or ceiling 

effects were minimal. There was minimal stacking of item thresholds, which provided 

evidence to support that all the items contributed to the explanatory power of the scale (low 

item redundancy). The mean person score of +1.15 logits (SD 1.56) indicated that, on 

average, the mean level of mental well-being of the sample was slightly higher than the 

mean level of mental well-being represented by the item set of 0 logits (SD 0.70) (by 

convention, the mean item location is centred on zero logits in the Rasch model). 
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Fig. 5.16: Item map for the derived 7-item scale 

 

 

 

 

 

 

 

 

 

 

The item map is an alternative mechanism to display the person-item targeting distribution. 

Each item is displayed along the location continuum. The location estimate for an item is the 

mean of the set of uncentralised thresholds for that item. The item map provides an 

opportunity to examine the meaning of the variable as a construct in terms of item content in 

association with the item locations. Items 1, 6 and 9, and items 2 and 7 are stacked because 

they measure similar levels of mental well-being (see Table 5.10 for item locations). 

5.3.1.10 Transformation from raw score to interval measurement 

In order to maximise the stability (invariance) of the raw score to interval 

measurement estimates, the transformation was computed using a dataset 

comprising all respondents from Surveys 1 and Survey 2 combined, with no missing 

item responses to the derived 7-item scale (n=9754). The summed raw scores were 

mapped against the corresponding estimated Rasch-transformed logit scores for the 

set of fitting items. Figure 5.13 shows this transformation graphically for the derived 

7-item scale. It is evident that the transformation from raw scores (vertical axis) to 

interval measurement on the continuum (horizontal axis) is not linear over the whole 

range – the curve is slightly S-shaped. To calibrate an interval-level scale, logit 

measures for the fitting items were rescaled into the score range of the ordinal scale 

(7 to 35) (Table 5.11). The change in measurement implied by a one unit change in 
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raw score varied 3.4-fold across the range of the scale, from 0.29 logits (raw score 

16 to 17) to 0.99 logits (raw score 1 to 2). 

Fig. 5.17: Scale characteristic curve for the derived 7-item scale 

 

Table 5.11: Raw score to interval measure conversion table for the Rasch-derived 7-
item scale 

Raw 
score  

Logit 
measure 
(interval) 

Transformed 
logit measure 

(interval) 
Raw 

score 
Logit 

measure 
(interval) 

Transformed 
logit measure 

(interval) 
      

7 -6.11 7.00 22 0.11 20.94 
8 -5.12 9.22 23 0.44 21.68 
9 -4.38 10.87 24 0.78 22.45 

10 -3.83 12.10 25 1.14 23.26 
11 -3.39 13.11 26 1.52 24.12 
12 -3.00 13.96 27 1.93 25.04 
13 -2.66 14.73 28 2.37 26.01 
14 -2.35 15.44 29 2.82 27.02 
15 -2.04 16.12 30 3.27 28.04 
16 -1.74 16.79 31 3.73 29.07 
17 -1.45 17.45 32 4.22 30.16 
18 -1.15 18.12 33 4.77 31.39 
19 -0.84 18.81 34 5.47 32.97 
20 -0.53 19.50 35 6.38 35.00 
21 -0.22 20.21    

      
 

This nomogram enables the translation of raw summed scores on the SWEMWBS to interval 

measures rescaled into the same score range. 
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5.3.1.11 Correlations between WEMWBS and the derived 7-item scale scores 

The Pearson correlation between the raw scores on WEMWBS (n=1735) and the 

derived 7-item scale (n=1764) was 0.970 (95% CI: 0.968 to 0.972, p<0.001) (Survey 

1 dataset). The Pearson correlation between the raw score of the derived 7-item 

scale (n=1764) and its Rasch-transformed interval scale was 0.984 (95% CI: 0.983 

to 0.985, p<0.001) (Survey 1 dataset). 

The Pearson correlation between the raw scores on WEMWBS (n=7837) and the 

derived 7-item scale (n=7990) was 0.962 (95% CI: 0.961 to 0.962, p<0.001) (Survey 

2 dataset). The Pearson correlation between the raw score of the derived 7-item 

scale (n=7990) and its Rasch-transformed interval scale was 0.991 (95% CI: 0.991 

to 0.991, p<0.001) (Survey 2 dataset). 

To compare the raw score to interval measure transformation for the 7-item scale 

derived from this research with that derived for a UK general population sample 

(Stewart-Brown et al. 2009), the Pearson correlation was computed after 

transforming the raw scores accordingly in the Survey 2 dataset (n=7990). The 

correlation was 0.999 (95% CI: 0.999 to 1.000, p<0.001). 

5.4 Summary 

Traditional psychometric methods provided evidence to support the psychometric 

properties of data quality, scaling assumptions, targeting, reliability and validity: 

 Data quality – Missing data were low for all items; WEMWBS scale scores 

were computable for 99% of respondents to Survey 1 and 88% (or 96% after 

adjustment) of respondents to Survey 2. 

 Scaling assumptions – Item response option frequency distributions and item 

mean scores and SDs were roughly similar. Corrected item total correlations 

were ≥ 0.55, suggesting that the items measured a common underlying 

construct. 

 Targeting – Scale scores spanned the scale range and were not particularly 

skewed. Mean scores were near the mid-point, and floor/ceiling effects were 

negligible. An endorsement frequency of < 10% for response categories 1 

and 2 combined in items 2, 6, 11 and 14 across both surveys suggests that 

these categories could potentially be collapsed into a single category for the 

items concerned. It also suggests that consideration should be given to 
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whether the targeting of these items is appropriate for the target population 

because the level of item difficulty may be too low. 

 Reliability – Internal consistency reliability was high (Cronbach’s alpha: 0.87 

to 0.94). Mean inter-item correlations suggest possible item redundancy. 

SEM was within the criterion for acceptability. 

 Validity – The direction, magnitude and pattern of associations with 

comparator scales measuring theoretically similar constructs were generally 

consistent with a priori hypotheses (convergent construct validity). The 

associations with HADS and suicidal ideation support the use of the scale as 

an overall indicator of mental health and well-being. Associations were 

retained when these inferential analyses were repeated using the Rasch-

derived 7-item interval scale. The scales were able to discriminate between 

gender groups which were predicted to have differences in the level of 

mental well-being based on previous surveys of psychiatric morbidity in the 

general population (group difference validity). As predicted, there was no 

significant difference in scores across country/regions of graduation 

(discriminant construct validity). Factor analytic assessments of internal 

construct validity indicated a single underlying construct (unidimensionality). 

Application of Rasch analysis provided evidence of: 

 Response option thresholds ordering – Response option thresholds were 

found to be ordered, i.e. within each item, the transition from one option to 

the next represents an increase in the underlying trait of mental well-being. 

 Individual item fit – Several items over-discriminated relative to the model. 

E.g. item 8: among people with higher levels of mental well-being, more than 

predicted reported feeling good about themselves ‘often’ or ‘all of the time’, 

and, among people with lower levels of mental well-being, fewer than 

predicted report feeling good about themselves ‘none of the time’ or ‘rarely’. 

Several items under-discriminated relative to the model, e.g. item 12. 

 Differential item functioning (DIF) – Several items showed uniform bias for 

gender (e.g. item 10) or age group (e.g. item 1) or both gender and age 

group (e.g. item 11). DIF cancellation occurred at the level of the summed 

scale between items 1, 3 and 11 for both gender and age group. 
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 Response dependency – The residual correlation between items 6 and 7 

was +0.312 (above the criterion for acceptability of 0.3) which suggests that, 

to an extent, the response to one item determines the response to the other 

for reasons other than the magnitude of the latent variable (mental well-

being). 

 Fit of item sets to the Rasch model – Initial fit of the WEMWBS to model 

expectations was poor. After deletion of items for individual item misfit and/or 

DIF, a 7-item scale was derived (comprising items 1, 2, 3, 6, 7, 9 and 11) 

which fitted model expectations. The robustness of the solution was cross-

validated on four data subsets. Raw scores were transformed to interval 

measures in the score range of the ordinal scale for the fitting items. 

 Targeting – The Rasch-derived 7-item scale showed an acceptable spread 

of item thresholds across the range of person estimates. Floor and ceiling 

effects were minimal. The mean person score of +1.15 logits (SD: 1.56) 

indicated that, on average, the mean level of mental well-being of the sample 

was slightly higher than the mean level of mental well-being represented by 

the item set (0 logits, SD: 0.70). 

 Person separation index (PSI) – The Rasch-derived 7-item scale has the 

ability to discriminate between two subgroups of respondents (PSI: 0.832 to 

0.894).
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6.0 Introduction 

This research aimed to examine the measurement properties of WEMWBS in the 

context of the veterinary profession to inform judgements concerning: [i] the 

defensibility of comparing WEMWBS scores for the veterinary profession with those 

for other groups, and [ii] the potential utility of the instrument for future research, 

including, for example, the monitoring of clinically meaningful trends in mental health 

and well-being in this occupational group over time. 

Specifically, the objectives were to: 

[a] Explore the properties of WEMWBS using traditional psychometric 

methods based on classical test theory (CTT). 

[b] Evaluate the internal construct validity of WEMWBS using Rasch analysis, 

attempt to derive an item set which fits model expectations, and compute a 

raw score to interval scale transformation for the fitting item set. 

[c] Re-examine the external construct validity of WEMWBS using the interval-

level measurements derived from the Rasch analysis. 

This chapter is structured around these study aims and objectives. It includes critical 

assessment of the strength of evidence, derived from both traditional and modern 

methods, in support of the acceptability of the psychometric properties of the 

instrument in the UK veterinary profession. The findings from traditional and modern 

psychometric paradigms are compared and contrasted. Gaps that remain in the 

evidence base are identified. The strengths and limitations of the study are 

considered. The chapter concludes with a discussion of the implications for research 

and the profession of both the psychometric analyses and the literature review of 

potential influences on the elevated suicide risk. Proposals for interventions which 

have potential to improve psychological health and attenuate suicide risk are 

included in the discussion of the implications of the study for the profession. 

6.1 Psychometric properties of WEMWBS: traditional psychometric methods 

Evidence in support of the psychometric properties of WEMWBS and the Rasch-

derived 7-item interval scale was provided through traditional assessments of the 

psychometric properties of: data quality; scaling assumptions; targeting; internal 

consistency reliability; internal construct validity and external construct validity. The 
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findings are broadly consistent with those reported for UK student and general 

population samples (Tennant et al. 2007). 

WEMWBS raw scores were computable for 99% of respondents to Survey 1 and 

88% of respondents to Survey 2. A probable explanation for the difference is that 

respondents to Survey 1, in which the questionnaire was focused on mental health, 

were inevitably more willing to volunteer to complete the WEMWBS items than 

respondents to Survey 2, in which the questionnaire was mainly employment-related 

and reported the information at a population level to their governing professional 

body. The proportion of respondents who did not complete any WEMWBS items in 

Survey 2 (18%) is similar to that reported for a UK general population sample (16%) 

(Tennant et al. 2007). 

At the scale level, WEMWBS and the Rasch-derived 7-item scale met most 

accepted traditional psychometric criteria. Neither scale demonstrated floor or 

ceiling effects in either of the study populations, indicating that they may have 

potential for documenting overall improvements in population mental well-being. By 

contrast, several measures of mental health in non-clinical populations show floor or 

ceiling effects, with most respondents endorsing the item response categories which 

indicate the lowest level of symptom severity. For example, HADS-D demonstrated 

a floor effect in a sample of the veterinary profession (Sample 1 in the present 

study) (Figure 6.1) (Bartram 2009a). 

Fig. 6.1: HADS-D score floor effect in Sample 1 

 

 

 

 

 

 

 

 
n=1721. The floor effect (percent at minimum score, 0) represents a subsample for whom 

improvement in psychological health cannot not register as a change in score. 
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Close examination of the item level findings for WEMWBS revealed suboptimal 

scale-to-sample targeting for some items. The low endorsement frequency for 

response categories 1 and 2 in items 2, 6, 11 and 14 in both surveys suggests that 

the item difficulty may be too low for the population concerned (i.e. the response 

categories for these items are affirmed only at very low levels of mental well-being). 

Moreover, the high Cronbach’s alpha values (up to 0.94) for the full WEMWBS scale 

suggest some item redundancy. 

Exploratory factor analysis (EFA) with parallel analysis for both WEMWBS and the 

Rasch-derived 7-item scale indicated a one-factor solution, suggesting that they 

measure a single underlying construct (unidimensionality). However, confirmatory 

factor analysis (CFA) did not support this model for the WEMWBS in Survey 2 and 

was borderline for the Rasch-derived 7-item scale in the same sample. Tests of 

convergent construct validity supported the validity of both WEMWBS and the 

Rasch-derived 7-item scale and the utility of the scales as an overall indicator of 

mental health and well-being. 

6.2 Psychometric properties of WEMWBS: Rasch analysis 

Initial estimation of model fit suggested that WEMWBS data showed deviation from 

Rasch model expectations and, therefore, cannot be assumed to be compatible with 

interval-level scaling when used in this population. On the basis of item-fit statistics 

and examination for differential item functioning (DIF), misfitting items were removed 

sequentially to derive a 7-item scale which satisfied the criteria for Rasch model fit.  

There was little indication from the assessments of data quality that the 14-item 

WEMWBS was considered to be overly long when applied to the veterinary 

profession; thus at the outset of the Rasch analysis, there was no explicit intention 

to derive a new measure for the sake of shortening the instrument to minimise 

respondent burden. Removing items from a scale should be carefully considered 

because content validity may be compromised (Bohlig et al. 1998) and evidence for 

the external validity of an existing published scale is likely to have included all items, 

so the revised scale would need to be re-validated (Lundgren-Nilsson and Tennant 

2011). Moreover, protecting the integrity of the item set would facilitate comparisons 

across studies in which the full scale was administered. However, brevity of 

assessments is often valued by respondents and, provided adequate reliability is 

preserved, removing items to improve measurement properties is considered to be a 

desirable goal (Heinemann and Deutsch 2011). 
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The Rasch-derived 7-item scale had minimal item bias (differential item functioning, 

DIF), minimal response dependency, and its polytomous response structure worked 

as intended, with higher scores within an item reflecting greater overall mental well-

being. Four of the seven excluded items showed bias for gender. It was perhaps 

because of this DIF (which can be a cause of multidimensionality) that it was not 

possible to construct a second meaningful scale from the seven deleted items. The 

person-item threshold distribution indicated that targeting of the Rasch-derived 7-

item scale was good. The person separation index was acceptable across each of 

the samples tested (range 0.832 to 0.894), exceeding the minimum value of 0.7 for 

group level measurement (Reeve et al. 2007). This supports the ability of the 

measure to discriminate among groups of respondents with different levels of mental 

well-being. 

It is interesting that the 7-item scale derived in this research is identical to the Short 

Warwick-Edinburgh Mental Well-being Scale (SWEMWBS), derived from the 

application of Rasch analysis to WEMWBS data from a UK general population 

sample and reported by Stewart-Brown et al. (2009). This will enable valid 

comparison of results between the two populations. Although the same items were 

deleted in both studies, the reasons for deletion were sometimes different. For 

example, item 1 ‘I’ve been feeling optimistic about the future’ displayed DIF for 

gender in the present study, with females affirming a higher response category than 

males at the same level of mental well-being. However, this item did not display DIF 

for gender in the UK general population sample (Stewart-Brown et al. 2009). A 

possible explanation for the difference is that women in the present study are 

members of an occupational group in which the proportion of women is increasing 

and prospects for suitable future employment are perceived more favourably. 

6.3 Comparison and contrast of findings: traditional vs. modern paradigms 

The findings of the examinations of psychometric properties by Rasch analysis were 

generally consistent with those derived by traditional methods. For example, the 

findings on targeting were similar (traditional methods include examination of item 

category endorsement frequencies and range of overall scores; the Rasch analysis 

method involves inspection of the person-item threshold distribution). 

Conflicting results were obtained from the two approaches to the assessment of the 

unidimensionality of WEMWBS. Exploratory factor analysis (EFA) indicated a one-

factor solution for the 14-item WEMWBS in Sample 1 and Sample 2, which was 
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confirmed by confirmatory factor analysis (CFA) for Sample 1. By contrast, the more 

sophisticated techniques involved in Rasch analysis indicated that the 14-item scale 

was multidimensional and item deletion was required to resolve a unidimensional 

scale. Moreover, when CFA was applied to the Rasch-derived 7-item scale for 

Sample 2, unidimensionality was not confirmed. Given the differing conceptual 

underpinnings of each approach, the paradoxical results are not surprising and 

support similar results that have been identified in studies of other instruments 

where both approaches have been applied independently to the same sample (e.g. 

Waugh and Chapman 2005, Gyagenda and Engelhard 2009, de Morton and Nolan 

2011). Conflicting results might be due to limitations associated with using ordinal 

data in factor analysis (Stout 1990). In addition, there is evidence that person and 

item distributions can cause traditional factor analysis to report too many factors 

(Bond 1994, Wright 1996, van der Ven and Ellis 2000, Aryadoust 2009). Modern 

methods are considered to be conceptually and theoretically superior to traditional 

methods in this context (Hobart and Cano 2009). 

6.4 Transformation of raw scores to interval measurements 

The summed raw scores for the set of fitting items were mapped against the 

corresponding estimated Rasch-transformed logit scores. 

The raw score to interval measure S-shaped curve (ogive) is almost linear for a 

section around the midpoint of the scale. This is reflected in the high Pearson 

correlation between the raw score of the derived 7-item scale and its Rasch 

transformed interval scale (r =0.984 in the Survey 1 dataset; r =0.991 in the Survey 

2 dataset). However, near equal-spaced progression of central raw scores is not 

interval-level measurement. Furthermore, the approximate linearity between central 

scores and their corresponding measures breaks down as scores approach their 

extremes (Linacre 1998). The change in measurement implied by a one unit change 

in raw score of the derived 7-item scale varies 3.4-fold across the range of the scale, 

from 0.29 logits (raw score 16 to 17) to 0.99 logits (raw score 1 to 2). This has 

important implications for studies in which precise measurement of change 

underpins the inferences made. It also has implications for performing basic 

statistical tests on raw scores. It questions the legitimacy of addition (which 

underpins means and SDs), subtraction (which underpins change score analysis), 

division and multiplication and all the statistical tests that handle data in this way. By 
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contrast, it is legitimate to undertake these statistical analyses on Rasch-derived 

measurements because they are on an interval scale (Hobart and Cano 2009). 

Although the 7-item scale is identical to the SWEMWBS (Stewart-Brown et al. 

2009), the raw score to interval measure transformations from the respective studies 

are inevitably not identical because they are derived from different populations. It is 

suggested that the transformation derived in the present study is used for future 

analyses in the context of the veterinary profession. Although future analyses in the 

context of the general population are likely to use the transformation published by 

Stewart-Brown et al. (2009), the differences are minimal and unlikely to affect the 

interpretation of comparisons between the two population samples. However, this 

assumption should be tested. 

A limitation to the application of raw score to interval measure conversion tables 

such as Table 5.11 to other datasets is that they are valid only in the presence of 

complete data (Kersten et al. 2011). Consequently cases with missing item 

response values should be omitted when such transformations are applied. 

6.5 Convergent construct validity 

Convergent construct validity is the extent to which scores derived from a particular 

instrument are associated with different measures of the same or theoretically 

similar construct (Strauss and Smith 2009). Ideally, for the results of associations 

between a scale and comparator scales to be fully interpretable, evidence should 

exist of the reliability and validity of the comparator scales in similar population 

samples. However, such evidence is restricted to other population samples for the 

comparator scales used in the present study. This is a common limitation of external 

validity testing and the findings should be interpreted with this in mind (Cano et al. 

2008). 

The study extends support for the convergent construct validity of WEMWBS by 

demonstrating its associations with scales that differ from those used in previous 

assessments. Tennant et al. (2007) used several comparator scales which 

measured domains that were expected to be associated with mental well-being such 

as positive and negative affect, psychological functioning, life satisfaction and 

general health. Only one measure of psychiatric morbidity (GHQ-12, Goldberg and 

Williams 1988) was included. By contrast, the present study included comparator 

scales which measured specific domains of mental ill health such as anxiety and 
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depressive symptoms and suicidal ideation, and risk of work-related stress. The 

associations between WEMWBS and specific comparator measures of mental ill 

health were maintained when the analyses were repeated for the Rasch-derived 

interval scale. The convergent construct validity, or any other traditional 

psychometric properties, of this 7-item interval scale (SWEMWBS, Stewart-Brown et 

al. 2009) have not been reported previously. The scales’ associations with HADS-A 

and HADS-D caseness and with suicidal ideation are particularly relevant in the 

context of a profession with an elevated risk of suicide and support their use as 

overall indicators of mental health and well-being in this occupational group. 

Notwithstanding the evidence presented above, which is generally considered to 

support external construct validity, several authors contend that current 

methodology is weak and our understanding of exactly what rating scales are 

measuring is therefore limited (Hobart et al. 2007, Cano and Hobart 2011). 

Statistical tests of external construct validity comprise a range of examinations to 

assess the extent to which scores derived from a particular instrument measure 

what the instrument purports to measure, based on the magnitude and direction of 

association with different measures of the same or theoretically related construct 

(Strauss and Smith 2009). A limitation of this approach is that showing that a scale 

does not correlate highly with measures of a dissimilar construct tells us nothing 

about what the scale actually measures. Similarly, showing that a scale is highly 

associated with a measure of a similar construct only tells us that the two are related 

(Hobart et al. 2007, Cano and Hobart 2011). A key problem with all statistical tests 

of validity is that they focus on person scores and between-person variation in these 

scores. They are weak because there is no independent means of assessing the 

extent to which the intention of the scale is attained (Stenner et al. 1983). 

Consequently these validation techniques entail circular reasoning (Stenner et al. 

1983), generate only circumstantial evidence of validity (Massof 2002), enable 

limited development of construct theories, and result in ‘primitive’ understandings of 

exactly what is being measured (Stenner and Smith 1982). However, they have 

been essentially unchallenged for decades (Hobart et al. 2007). 

A potential solution is an approach referred to as ‘theory-referenced measurement’ 

(Stenner et al. 2006) which suggests that investigators propose and test explicit 

construct theories about the factors that determine the location of items on the 

continuum on which people can be located. This process is made explicit by 

expressing the construct theory as a mathematical equation. The validity of a 
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construct theory is the extent to which this equation predicts variation in item 

locations. When the equation predicts the vast majority of the variance in the item 

locations, it is possible to explain why items are located at different points on the 

continuum, i.e. the characteristics that determine item locations can be defined. Only 

at this point does it become acceptable to claim to have identified the construct that 

is being measured (Hobart and Cano 2009). 

6.6 Remaining gaps in the evidence base 

Several omissions remain in the evidence base to support the utility of WEMWBS 

and the Rasch-derived 7-item interval scale for monitoring overall mental health and 

well-being at a population level among the veterinary profession. 

There is limited evidence to support the ability of WEMWBS to detect changes at a 

population level, for example after intervention. The scale was administered to 

parents (n=1071) before and after attendance at a parenting programme. The mean 

WEMWBS score increased by over 7 units, which represented a moderate to high 

effect size of 0.71 (Lindsay et al. 2011). However, there is currently no evidence to 

support the responsiveness of the Rasch-derived 7-item interval scale 

(SWEMWBS). Although no attempt was made to estimate responsiveness robustly 

using the two successive surveys employed in the present study, some small 

indication of the potential responsiveness to change might have been gleaned if the 

mean scores for the profession had changed in the intervening two years. However 

computations (not shown) demonstrated that this was not the case for either men or 

women. Appropriate methods to evaluate responsiveness include the testing of a 

priori hypotheses concerning the extent and direction of change in relation to 

comparator instruments (Revicki et al. 2008). 

Test-retest reliability refers to the consistency of respondents’ scores over time. It is 

estimated by administering the measurement in a longitudinal study design on two 

or more different occasions to the same group of people (Rousson et al. 2002), 

typically around 2 to 4 weeks apart (Scholtes et al. 2011). The one-week test-retest 

reliability of WEMWBS has been assessed among UK university student (n=348) 

(Tennant et al. 2007) and teenage school student (n=1650) (Clarke et al. 2011) 

samples. Reliability was high in the university student sample (intra-class correlation 

coefficient, ICCC: 0.83) but lower in the teenage school student sample (ICCC: 

0.66). No test-retest reliability evidence is available for SWEMWBS (although the 7-

item scale is embedded within WEMWBS, it is possible that the test-retest reliability 
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of the common items is not representative of the other items in the full scale) or 

either scale in the context of the veterinary profession. 

Social desirability response bias (a tendency to overestimate desirable traits and 

underestimate undesirable traits when using self-report measures) can distort the 

response patterns, although self-administered questionnaires are less prone to the 

latter than face-to-face interviews (Bowling 2005). The influence of social desirability 

bias on the summed total score of WEMWBS has been assessed using the 

Balanced Inventory of Desirable Responding (BIDR) (Paulhus and Reid 1991), in a 

sample of UK university students (n=116) (Tennant et al. 2007). The BIDR is a 40-

item self-report instrument which includes sub-scales measuring impression 

management and self-deception and is administered concurrently with other 

instruments to identify individuals who distort their responses. Correlation between 

WEMWBS scores and the BIDR sub-scales suggested that the susceptibility of 

WEMWBS to social desirability bias was similar to or lower than that of other 

comparable scales (Tennant et al. 2007). However, it would be interesting to 

investigate the potential influence of socially desirable responding on WEMWBS 

scores in the context of the veterinary profession. The tendency to give socially 

desirable responses might be increased by a false perception that the RCVS could 

gain access to an identifiable individual’s results. 

6.7 Validation is a process, not an outcome 

The psychometric evaluations provide evidence in support of the validity of the 

WEMWBS and the derived 7-item scale as an overall indicator of population level 

mental health and well-being in the UK veterinary profession. Each new 

psychometric test provides additional information supporting or undermining the 

validation of an instrument; evidence for the validity of a measure accrues over time 

(Strauss and Smith 2009). Thus, validation is a process not an outcome. It would be 

inappropriate to claim that validity had been ‘demonstrated’, ‘proven’ or ‘confirmed’. 

Future studies of the use of WEMWBS and the derived 7-item scale in the UK 

veterinary profession and other population groups will define the instruments’ 

psychometric properties further. Although the validation process is ongoing, it is not 

necessarily infinite. If a well-validated measure does not behave as ‘expected’ in a 

study, the measure would not be abandoned; instead, other possible explanations 

for the outcome, such as deficient research design would be explored. 
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6.8 Strengths and limitations 

6.8.1 Strengths 

6.8.1.1 Sample and setting 

Psychometric properties are not inherent to an instrument, but estimates that may 

vary across different samples and settings (Terwee et al. 2007). A strength of this 

research is that the sample and setting for administration of the instrument are 

appropriate to draw meaningful conclusions from the analyses. The study was 

based on datasets derived from two large nationwide samples of veterinary 

surgeons in a range of different types of employment. The samples are considered 

to be representative of the UK veterinary profession because the demographic and 

occupational profiles of respondents to the two surveys are similar and one of the 

surveys into which WEMWBS was embedded (Survey 2) was sent to all veterinary 

surgeons registered with the Royal College of Veterinary Surgeons (RCVS). 

Moreover, responses to the latter are used by the RCVS as the source of the most 

recent information on the structure of the veterinary profession. It is possible that 

some participants may have responded to both surveys. However, Survey 2 was 

administered over two years after Survey 1, during which time participant responses 

are likely to have changed, so there is limited potential for this to have impacted the 

results negatively. The response rates of 56.1% (1796/3200) (Survey 1) and 37.4% 

(8829/23,594) (Survey 2) are less than optimal but compare favourably with other 

postal surveys of the veterinary profession (cf. Hansez et al. 2008, Gardner and Hini 

2006, Mellanby and Herrtage 2004), which may reflect a high level of personal 

salience of the subject of mental health to the sample population. The setting for 

administration of the instrument in Survey 2 (RCVS Survey of the Profession) is the 

same as that in which the instrument is likely to be used for the monitoring of trends 

in mental health and well-being in this occupational group over time. 

Overall, the results of the psychometric analyses are considered to be generalisable 

to the wider population of veterinary surgeons registered in the UK. 

6.8.1.2 Cross-validation of results between independently derived samples 

The psychometric analyses were applied to two large, independently-derived 

datasets. This meant that, where possible, the results from one dataset could be 

cross-validated by reference to the results from the other and across subsamples of 
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the same dataset. The consistency of the results in these cross-validations 

contributes greatly to the robustness of the study findings and their interpretation. 

6.8.1.3 Comprehensive approach: complementary application of traditional 
and modern methods 

The study adopted a comprehensive and rigorous approach to the assessment of 

the psychometric properties of WEMWBS and the derived 7-item scale, by the 

complementary application of both traditional and modern methods, to enhance 

understanding of the performance of the scales in the context of the UK veterinary 

profession. While the traditional approach provides relevant information regarding, 

for example, missing values distributions and external (convergent) construct 

validity, Rasch analysis is a powerful tool for the assessment of differential item 

functioning (DIF), ordering of response category thresholds, dimensionality and the 

extent to which an instrument measures a continuum of severity. 

Evaluation of the internal construct validity of WEMWBS and item reduction were 

primarily guided by Rasch analysis. The advantages of this method include the 

following: (1) it provides measurements of people that are independent of the 

sampling distribution of the items used and locates items in each scale independent 

of the sampling distribution of the people in whom they are derived; (2) as such, it 

allows for more accurate individual person measurements on ‘fixed’ rulers; and (3) 

therefore improves the potential for health rating scales to measure clinically 

meaningful change (Hobart and Cano 2009). 

After Rasch analysis, the derived 7-item scale was evaluated using traditional 

psychometric methods to provide traditional psychometric evidence for the 

instrument (especially in relation to convergent construct validity) and to help bridge 

the knowledge gap between old and new psychometric methods. It is important to 

note that from both traditional and modern psychometric perspectives, the scale 

meets the accepted contemporary criteria for measurement. 

The methodology adopted for the traditional and modern psychometric analyses and 

the reporting of results is consistent with current recommendations (Smith et al. 

2003, Tennant and Conaghan 2007, Hobart and Cano 2009). 
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6.8.1.4 Extends evidence to support external validity 

The research extends support for the convergent construct validity of WEMWBS by 

demonstrating its associations with scales that differ from those used in previous 

assessments. In addition, the convergent construct validity (or any other traditional 

psychometric properties) of the Rasch-derived 7-item interval scale (SWEMWBS, 

Stewart-Brown et al. 2009) has not been reported previously. 

6.8.1.5 Objectives achieved 

The study aimed to examine the measurement properties of WEMWBS in the 

context of the veterinary profession to inform judgements concerning: [i] the 

defensibility of comparing WEMWBS scores for the veterinary profession with those 

for other groups, and [ii] the potential utility of the instrument for future research, 

including, for example, the monitoring of clinically meaningful trends in mental health 

and well-being in this occupational group over time. The study achieved all the 

objectives described previously (Section 1.5 and Section 6.0). 

6.8.2 Limitations 

6.8.2.1 Cross-sectional study design 

The interpretation of some of the results is limited by the cross-sectional design, 

which allows investigation of associations but does not allow conclusions to be 

drawn about the direction of causality. For example, convergent construct validity 

was examined by computing associations between WEMWBS or the derived 7-item 

interval scale and other scales including HADS. A one unit increase in the interval 

scale was associated with a 52% reduction in the odds of reporting HADS-D 

probable caseness (OR: 0.48, 95% CI: 0.41 to 0.56, p<0.001). While this 

association provides robust evidence to support the construct validity of the scale 

under investigation, care must be taken with interpretation because it is not possible 

to infer the direction of causality in this inverse relationship. 

The cross-sectional study design also meant that test-re-test reliability and 

responsiveness of the instrument could not be assessed (see Section 6.6). 

6.8.2.2 Extent of validity and reliability of comparator scales 

The evidence to support the convergent construct validity of WEMWBS and the 

derived 7-item interval scale is limited by the assumption that the comparator scales 
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used are reliable and valid in the context of the UK veterinary profession. Evidence 

to support the validity and reliability of the comparator scales is restricted to samples 

of other populations. This is a common limitation of external validity testing and the 

findings should be interpreted with this in mind (Cano et al. 2008, Mokkink et al. 

2010a). Moreover, several of these evaluations in other populations identified 

psychometric issues. For example, concerns regarding the psychometric properties 

of the HADS scale (Zigmond and Snaith 1983) are well documented (summarised 

by Lambert et al. 2011). In addition, the comparator scales were ordinal and not 

transformed to interval scales before testing the associations using parametric 

methods. 

6.8.2.3 Absence of qualitative assessments 

The application of qualitative methods in addition to psychometric evaluations can 

enrich understanding of the properties of health rating scales (Hobart et al. 2007, 

Persson et al. 2008, Clarke et al. 2011, Cano and Hobart 2011). For example, 

qualitative attributes such as acceptability, comprehensibility, ease of use, format, 

and the extent to which the items are considered to map out a comprehensive and 

meaningful continuum of mental health and well-being could have been assessed in 

focus groups of UK veterinarians. Debriefing interviews could be conducted to 

evaluate consistency in meaning. However, it was cautiously assumed that evidence 

to support the acceptability of these characteristics of the scale was adequately 

provided by previously reported qualitative contributions during scale development 

and validation among the UK general population (Tennant et al. 2007). Qualitative 

assessments would be more important if the instrument was translated into other 

languages to enable comparative studies of mental health and well-being among 

veterinary surgeons across different countries. 

6.8.2.4 Potential for bias 

The setting for administration of the instrument may have confused some 

respondents into contextualising their responses within the work setting rather than 

considering their lives as a whole – the instrument was embedded into 

questionnaires which were clearly identifiable as being specific to this particular 

occupational group. It would be interesting to discuss with a representative sample 

of respondents whether they consciously contextualised their responses in this way. 
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Selection bias is unlikely to have influenced the results because the random sample 

selected for Survey 1 was stratified by type of work with proportions of each type of 

work that are representative of the wider population of veterinary surgeons 

practising in the UK. Representativeness was further confirmed by comparison of 

the gender and decade of qualification profile of the sample with RCVS membership 

data for veterinary surgeons practising in the UK. The questionnaire for Survey 2 

was mailed to all veterinary surgeons registered with the Royal College of Veterinary 

Surgeons rather than a selected sample population. 

Response bias due to respondents differing systematically from non-respondents 

had potential to influence the results. Veterinary surgeons with mental health 

problems may have been disinclined to respond due to their symptoms or concerns 

that they might be identified, or conversely those without mental health problems 

may have considered that the instrument was not relevant to them.  

Respondents may have affirmed higher scoring categories if they were concerned 

that their individual results may have been identifiable. Such socially desirable 

responding was not assessed. Conversely, respondents who were concerned that 

working conditions were adversely affecting the mental health of the profession may 

have affirmed lower scoring categories in an attempt to deliberately skew the results 

to prompt the RCVS into remedial actions. 

The sequential order of presentation of composite measurement scales within a 

questionnaire may influence the pattern of responses (Lucas 1992, Cheung et al. 

2005, Kieffer et al. 2011). The possibility of an instrument order effect requires 

caution in the comparison of results across studies in which the scales may not have 

been presented in the same order or context. No attempt was made to control for 

any possible order or other contextual effects in the current study by, for example, 

systematically rotating the order of instruments within the questionnaire and 

counterbalancing the order of completion across participants. 

6.8.2.5 Generalisability to other population groups 

The psychometric properties of instruments are generally regarded as being 

population-specific (Meredith and Teresi 2006, Terwee et al. 2007). While the 

psychometric evaluations in this research are considered to be robust for the UK 

veterinary profession and are consistent with those reported for UK general 
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population and student samples, they are not necessarily generalisable to other 

occupational groups or to the veterinary profession in other countries. 

6.9 Implications for research 

6.9.1 Implications of psychometric evaluations 

6.9.1.1 Health rating scales: the potential for misinterpretation  

It is vital that researchers are aware of the key issues surrounding the use and 

analysis of rating scale data because rating scales have an increasingly crucial role 

in the determination of patient care, the guidance of clinical research directions, the 

evaluation of advances in basic science and the evaluation of clinician 

professionalism (Hobart et al. 2010). Each of these eventually impacts on patients, 

clinical practice and clinicians. There is considerable potential for misinterpretation if 

the analysis of scale scores is based on the assumption that ordinal scores are 

measurements, without recognising the limitations. 

Health rating scales are instruments which are usually intended to quantify 

characteristics of people that cannot be measured directly (latent variables). They 

are constructed to map out variables as a line on which people can be located. 

Psychometric methods concern the construction and evaluation of rating scales in 

order to determine their success at operationalising the variable and identifying the 

location of people. Traditional psychometric methods are widely used for 

constructing and evaluating rating scales. Classical Test Theory (CTT), which 

underpins these methods, postulates the existence of a true score, that error scores 

are uncorrelated with each other and with the true scores, and that observed true 

and error scores are linearly related. However, because true scores and error 

scores cannot be determined, the appropriateness of the assumptions cannot be 

verified and it is only possible to surmise that they are met. Most health rating scales 

use Likert’s method of summated ratings. Here, ordered response options are 

allocated sequentially ordered integers, and item scores are summed to give total 

scores. Whilst this method is widespread in health measurement, the belief that 

ordinal level total scores approximate interval-level measurements is not well 

founded. Other problems arising from the use of total scores and traditional 

psychometric methods are that evaluations of scales are sample dependent and the 

measurement of people is scale dependent. Even at a purely logical level these 

undermine a belief in the interpretation of total scores as measurements. 
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6.9.1.2 Rasch analysis: findings beyond the reach of traditional methods 

Rasch analysis subjects rating scales to a level of psychometric scrutiny which is 

beyond the reach of traditional methods. The traditional psychometric paradigm is 

based upon correlational or descriptive analyses to evaluate scaling assumptions 

(legitimacy of summing items), reliability and validity. By contrast, Rasch analysis 

uses a mathematical model (the Rasch model) to evaluate the legitimacy of 

summing items to generate measurements (Cano et al. 2011). As traditional 

psychometric methods are based on a weak measurement theory (Hobart et al. 

2007, Hobart and Cano 2009), the methods that are based upon it are limited in the 

extent to which they can adequately provide data to support the use of health rating 

scales. Importantly, a key limitation of traditional psychometric methods is that they 

mask individual item performance within the context of the scale. Rasch analysis, 

based on a strong measurement theory, (Hobart et al. 2007, Hobart and Cano 2009) 

adds sophistication and refinement to traditional psychometric methods, and 

provides detailed item-level data to diagnose measurement problems within the 

instrument. 

The present study demonstrates the value of the complementary application of both 

traditional and modern methods to increase the comprehensiveness of the 

psychometric evaluation. The traditional approach provides relevant information 

regarding, for example, missing values distributions and external construct validity; 

Rasch analysis enables the examination of differential item functioning (DIF), 

ordering of response category thresholds, dimensionality and the extent to which an 

instrument measures a continuum of severity. The added value of Rasch analysis 

over traditional methods was clearly highlighted in the present study by the key 

limitations it uncovered relating to the validity of the WEMWBS: individual item misfit 

(over- or under-discrimination) and differential item functioning (DIF). A 7-item scale 

was derived which conformed to model expectations and enabled raw score to 

interval measure transformation. By highlighting and elaborating on the key 

problems in WEMWBS items, these analyses extend the limited existing evidence-

base to inform further research aimed at improving the scale. 

6.9.1.3 Need for further evaluation: responsiveness and test-retest reliability 

The study was limited by the extent to which the important psychometric properties 

of test-re-test reliability (stability of responses over time) and responsiveness 

(sensitivity to change) were evaluated. Although there is some evidence to support 
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these properties for WEMWBS (Tennant et al. 2007, Lindsay et al. 2011), the 

evidence is limited to UK general population samples only and there is no published 

data on these properties for the Rasch-derived 7-item scale (Short Warwick-

Edinburgh Mental Well-being Scale, SWEMWBS). The potential of the scales to 

detect change is indicated by the minimal item and total score floor and ceiling 

effects identified. However, test-re-test reliability and responsiveness should be 

evaluated further within the context of the veterinary profession before the scales 

can be advocated as being appropriate for use as tools for the purpose of 

monitoring population level changes in the mental health and well-being of this 

occupational group or as outcome measures for intervention studies. 

Test-retest reliability could be evaluated by administering the measurement in a 

longitudinal study design on two or more different occasions to the same group of 

people (Rousson et al. 2002). Possible methods to evaluate responsiveness include 

the testing of a priori hypotheses concerning the extent and direction of change 

following interventions in relation to comparator instruments (Revicki et al. 2008). 

The application of Rasch analysis has potential to advance the examination of rating 

scale responsiveness over traditional methods by enabling, for example, analysis of 

responsiveness of individual items with respect to their calibrated positions within a 

measure, and estimates of responsiveness based on interval-level measurements 

(Granger 2008, Hobart et al. 2010, Batcho et al. 2011). Rasch analysis would also 

enable responsiveness to be examined at the individual person level, although this 

is less relevant if the scale is intended for the measurement of population-level 

changes. 

6.9.1.4 Opportunity for future refinement of the scales 

The 14-item WEMWBS scale captures a wide conception of mental well-being 

including affective-emotional aspects, cognitive-evaluative dimensions and 

psychological functioning. Other potential components of mental well-being such as 

spirituality and meaning in life are not included (Tennant et al. 2007). Furthermore, 

in terms of face validity, the Rasch-derived 7-item scale presents a more restricted 

view of mental well-being than the 14-item scale, with most items representing 

aspects of psychological and eudaimonic well-being, and few covering hedonic well-

being or affect. The scale may benefit from modification in the future to 

accommodate other components which the veterinary profession consider to be 

related to mental well-being. These could be identified by the qualitative research 
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outlined in Section 6.8.2.3. It would be beneficial to retain the items comprising the 

Rasch-derived 7-item scale (SWEMWBS) to enable comparison of measurements 

with those for the general population. The psychometric properties of the scale 

would need to be reassessed carefully if refinements were made. 

6.9.1.5 Invariance of psychometric properties should not be taken for granted 

An issue which has potential to confound the interpretation of health rating scale 

scores is the extent to which evidence for the psychometric properties of validity, 

reliability and responsiveness for an instrument can be generalised across different 

groups of people. While this research provided evidence to support the 

measurement invariance of SWEMWBS across two different sample populations 

(the UK general population and the veterinary profession), it is important to reinforce 

the need to test the psychometric properties of instruments in samples of the target 

population in which they are to be used. Psychometric properties are not inherent to 

an instrument, but estimates that may vary across different samples and settings 

(Terwee et al. 2007). Rating scales are not universally applicable – examples of 

measurement variance across sample populations are manifold (e.g. Gregorich 

2006, Meredith and Teresi 2006, Garnaat and Norton 2010, Lambert et al. 2011). 

Comparison of psychometric properties across various samples and settings lends 

new insights into the possible uses and/or limitations of an instrument. To the extent 

to which it is possible, the psychometric properties of an instrument should be 

examined in every study in which the instrument is used. Using measures without 

critical review can have negative repercussions on the interpretation of study results, 

which in turn might compromise the extent to which research findings benefit the 

study population. 

6.9.1.6 Scale selection: WEMWBS or the Rasch-derived 7-item version? 

The 7-item scale offers superior measurement properties compared to the 14-item 

WEMWBS from which it is derived. These include: 

 Interval measurement: The summed raw scores for the derived 7-item scale 

can be transformed to interval-level measurements. An interval-level 

measurement system is one in which the unit of measurement implied by the 

data is equal across the whole range of the continuum. Interval-level 

measurement means that mental well-being can be quantified with greater 

precision. In addition, assessments of within-group changes and between-
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group differences are strengthened by the compatibility of the interval 

measurements with parametric statistics applied to test cross-sectional or 

longitudinal differences in scores. 

 Unidimensionality: The items define a single underlying construct, i.e. mental 

well-being. 

 Invariant comparison: The invariance criterion means that an instrument, in 

principle, is required to work in the same way for all individuals. This implies 

invariant functioning across subgroups within the population, e.g. across 

gender, age group and different levels of mental well-being. 

The brevity of the 7-item instrument is a further advantage if respondent burden is a 

concern or there are space constraints in the questionnaire. However, given that 

SWEMWBS is embedded within WEMWBS, it may be appropriate to continue to 

collect data on all 14 items to enable further investigation of psychometric properties 

such as dimensionality and DIF in other samples. This will also allow for very 

cautious comparisons with the results of studies in other populations which only 

report results for the full scale. 

6.9.2 Implications of the wider findings of the literature review 

6.9.2.1 Qualitative investigation of influences on suicide risk 

Studies of potential influences on the elevated suicide risk among the UK veterinary 

profession are currently limited to quantitative investigations (Bartram et al. 2009a, 

b, c). Mixed methods research, integrating qualitative and quantitative data, holds 

potential for a more comprehensive understanding of mental health and well-being 

in the profession which may have implications for the provision of interventions. The 

data collection for two qualitative studies is completed and plans have been made 

for analysis and reporting. A synopsis of each of these studies is provided in 

Appendix 8. 

(1) A semi-structured interview study aims to explore the causal attribution of 

suicidal thoughts among a purposive sample of respondents to Survey 1 – 

Understanding suicidal thoughts and help-seeking behaviour among UK 

veterinary surgeons: a semi-structured interview study (SOMSEC026.09). 

(2) A systematic examination of data from Coroners’ inquest proceedings for 

deaths of veterinary surgeons which received a verdict of suicide seeks to 



Chapter 6: Discussion  173
 
 

 

identify factors which support or refute the hypothetical model for suicide risk 

(Figure 2.1) and explore the ways in which the inquest process elucidates 

the final pathway to suicide – Qualitative analysis of Coroners’ data for 

veterinary surgeon suicides within a region of England (SOMSEC051.10). 

6.9.2.2 Longitudinal studies to explore causality of associations 

Prospective longitudinal studies would help to determine whether the cross-sectional 

associations identified in a previous study by Bartram et al. (2009a, b, c) are causal. 

The mental health and well-being of the cohort of respondents who voluntarily 

identified themselves in that study could be followed up over time for this purpose. A 

multiphase design with cause and effect variables measured at each phase would 

help to determine the rate of change of possible causal relationships and allow for 

the examination of reciprocal effects (Taris and Kompier 2003). 

6.9.2.3 Examination of each stage of the veterinary career path 

The focus of the majority of studies to date is on practising veterinary surgeons 

(studies are summarised in Table 2.13). However, each stage of the veterinary 

career path – from the characteristics of applicants to veterinary schools, 

undergraduate training, subsequent employment, and through to retirement – 

requires examination to identify early predisposing factors and later triggers for 

suicidal behaviour in the profession. This ‘life course’ approach to studying suicide 

(Gunnell and Lewis 2005) will enable multiple points on the career continuum to be 

targeted with appropriate interventions. For example, research with veterinary 

students could help identify whether there is a predilection towards mental health 

problems in applicants to veterinary school, whether there are negative influences 

on mental health during undergraduate training, and whether individual-specific 

maladaptive coping strategies might play a role in the development of mental ill-

health. 

6.9.2.4 The role of attitudes towards suicide 

The role of attitudes towards suicide should be considered when investigating 

differences in suicide rates between population groups (Etzersdorfer et al. 1998). It 

has been suggested that attitudes towards suicide (the degree to which an individual 

views suicide as an acceptable option under some circumstances) may moderate 

the link between hopelessness and depressive symptoms and levels of suicidal 

ideation (Gibb et al. 2006). Attitudes can also influence help-seeking behaviour. The 
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veterinary profession’s role in the provision of animal euthanasia and the facilitation 

of a ‘good death’ may normalise suicide, with death perceived as a rational solution 

to an intractable problem. There has been no rigorous examination of this 

hypothesis to date. Data on attitudes towards suicide could be collected using, for 

example, items from the Suicide Opinion Questionnaire (Domino et al. 1982). 

6.9.2.5 International research collaboration 

The development of international research collaborations with countries in which 

suicide risk among veterinarians does not appear to be elevated, such as Denmark 

(Hawton et al. 2011) and New Zealand (Skegg et al. 2010), may be of value. 

Comparative studies of well-being, lifestyles and access to support could inform the 

development of interventions for those countries in which risk is higher.  

If the WEMWBS or SWEMWBS was used in international research the instrument 

would need to be translated into the appropriate language, care taken to ensure that 

the meaning of the items was consistent, and the psychometric properties 

reassessed in the new sample population. 

6.9.2.6 Translating research into evidence-based interventions 

Work is required to address the challenge of translating research findings into 

evidence-based interventions which will then need to be piloted and their 

effectiveness and utility evaluated across the range of different veterinary work 

settings. 

6.10 Implications for the profession 

6.10.1 Implications of psychometric evaluations 

6.10.1.1 Monitoring of trends in mental health and well-being 

This research examined the measurement properties of WEMWBS in the context of 

the UK veterinary profession and provided evidence to support the utility of the 

instrument for future research, including, for example, the monitoring of trends in 

mental health and well-being in this occupational group over time and changes in 

response to interventions. The study also provides a robust estimate of mental 

health and well-being against which the trends and changes can be monitored. 
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The RCVS has confirmed its intention to embed the instrument into future editions of 

the RCVS Survey of the Profession. The date of the next survey is not yet 

established, although typically the surveys take place approximately every four 

years (L. Lockett, personal communication).11 This questionnaire provides a suitable 

medium for the monitoring because it is mailed to the entire membership, and the 

present examination of the psychometric properties of WEMWBS used data derived 

from this setting. WEMWBS would be an appropriate instrument for inclusion in the 

questionnaire as it is designed to measure population-level changes in mental well-

being and the present study provides evidence that the score is associated with 

other measures including anxiety and depressive symptoms and suicidal ideation. 

The Rasch-derived 7-item version of the scale (SWEMWBS) has more robust 

measurement properties than the full scale while retaining external construct validity. 

However, given that SWEMWBS is embedded within the larger WEMWBS, unless 

greater brevity is required due to space constraints in the questionnaire, it may be 

appropriate to continue to collect data on the all 14 items to enable further 

investigation of psychometric properties such as dimensionality and DIF in other 

samples. This will also allow for comparisons, albeit at the ordinal level and with 

great caution in full knowledge of the limitations of such comparisons, with the 

results of studies in other populations which only report results for the 14-item scale. 

6.10.2 Implications of the wider findings of the literature review 

6.10.2.1 Towards enhanced mental well-being and suicide prevention 

Interventions to improve psychological health have been implemented effectively in 

a variety of different work settings (Michie and Williams 2003). An occupation-

specific suicide prevention programme implemented in the US Air Force – aimed at 

decreasing stigma, enhancing social networks, facilitating help seeking, and 

enhancing understanding of mental health – reported success in lowering suicide 

rates (Knox et al. 2003, Knox et al. 2010). 

Studies suggest that poor mental health among doctors is associated with, for 

example, being irritable with patients, taking short-cuts and not following 

procedures, which may markedly reduce standards of patient care (Firth-Cozens 

2001, Taylor et al. 2007). Given similarities between medical and veterinary 

practice, intervention is important, not only for the well-being of individual members 

                                                 
11 Lizzie Lockett, Head of Communications, RCVS, London. 30 September 2011 [E-mail]. 
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of the veterinary profession, but also to safeguard veterinary public health and the 

health and welfare of animals committed to veterinary care. 

The structure of the UK veterinary profession is highly fragmented. Most practices 

are small businesses without the benefit of dedicated human resource staff or 

occupational health professionals to advance improvements in working conditions 

and the management and health of employees. Employers have ethical and legal 

duties to assess the risk of stress-related ill-health arising from work activities and 

take measures to control that risk. However, a balance must be achieved between 

personal and organisational responsibility for mental health and well-being; a 

comprehensive programme of interventions including both individual-oriented and 

work environment-oriented elements delivers the most favourable outcomes (Bond 

2004, LaMontagne et al. 2007). 

Rose ([1992] 2008) observed that the prevalence of many diseases in a population 

is directly related to the population mean of the underlying risk factors: when there is 

a small shift in the mean of a normal distribution there is a large shift in the tails of 

the distribution (Figure 6.2). 

Fig. 6.2: The mental health spectrum  

 

Shifting the mean of a population may have a substantial impact on the tails, e.g. decreasing 

levels of mental disorder and increasing flourishing. Based on a figure in Huppert et al. 

(2005). 

Consequently, shifting the mean of the risk factors in a population by population-

level interventions leads to a decline in the prevalence of the disease. The 
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prevalence of psychiatric disorder in a population is linearly related to the mean 

number of psychiatric symptoms in that population (Anderson et al. 1993, 

Whittington and Huppert 1996). Anderson et al. (1993) concluded: 

 Populations thus carry a collective responsibility for their own mental 

health and well-being. This implies that explanations for the differing 

prevalence rates of psychiatric morbidity must be sought in the 

characteristics of their parent populations; and control measures are 

unlikely to succeed if they do not involve population-wide changes. 

(p. 475) 

It is important therefore that interventions within the veterinary profession are 

directed at the level of the entire occupational population, rather than merely 

targeting those in psychological distress. 

The cross-sectional nature of studies of mental health in the profession (for 

example, Gardner and Hini 2006, Bartram et al. 2009a, b, c; Fritschi et al. 2009) 

precludes inference of causality but the results suggest a number of primary 

(preventive), secondary (ameliorative) and tertiary (reactive) interventions, for both 

organisations and individuals, which have the potential to reduce psychological 

distress in the profession. Consideration is given to the concept of ‘countervailing 

interventions’ – those focused on increasing the positive experience of work rather 

than decreasing the negative aspects – by incorporating some of the sources of 

satisfaction identified by Bartram et al. (2009c), as these may help counteract the 

effects of workplace stressors (Kelloway et al. 2008). Proposed interventions are 

summarised in Tables 6.1 and 6.2. Research is required to assess the effectiveness 

of these proposed interventions on the dual outcomes of veterinary surgeons’ 

mental health and work performance in terms of animal and client care (for example, 

reduction in complaints and litigation). This approach applies the precautionary 

principle in recognising the need for further research on interventions while 

simultaneously advocating that there is adequate evidence from outside the 

veterinary profession to justify prompt concerted action, and is in accordance with 

the assertions of Rose ([1992] 2008) on preventive medicine: 

 Certainty is not a prerequisite for action. …that action may then 

proceed alongside continuing research and evaluation, recognising 

that new evidence may mean a change of policy. (p. 145) 
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Employee participation in the process of introducing interventions can help to refine 

interventions to optimise their fit within the context of a specific workplace, and may 

in itself help to diminish some dimensions of work-related stress (LaMontagne et al. 

2007). 

The following are possible areas for intervention to improve the mental health and 

well-being of veterinary surgeons, based on evidence of their need within the 

profession and efficacy of such interventions in other fields. 

6.10.2.2 Possible areas for intervention 

6.10.2.2.1 Mental health promotion 

A person’s psychological distress may be invisible to others, except members of 

their close social networks, including work colleagues, whose capacity to recognise, 

assess and respond to distress is therefore vitally important (Owens et al. 2009). 

Moreover, signs of distress are diverse (Rudd et al. 2006) and communications are 

often oblique and ambiguous (Owens et al. 2011). Raising awareness among the 

general public of potential warning signs can increase their ability to recognise that a 

person is suicidal (Van Orden et al. 2006). Educational initiatives to improve 

personal mental health and well-being and encourage effective identification and 

support of distress in others should be integrated into the early undergraduate 

curriculum and made accessible to those already working in the profession. Topics 

could include evidence-based techniques to: enhance intra- and inter-personal 

adaptive coping skills; enable early recognition of mental ill-health in oneself and 

others; recognise and engage suicidal colleagues to help them to stay safe and 

seek further assistance; increase awareness of the dangers of alcohol misuse; 

challenge stigma and discrimination; and encourage help-seeking behaviours. Peer-

led tuition could be provided by a national network of suitably trained veterinary 

surgeons. Primary interventions at undergraduate level are likely to have the 

greatest long-term benefit and be among the easiest to implement (Gerrity 2001). 

Timely intervention with young people who show early signs of mental ill-health is 

important as younger age of onset of depression is associated with greater suicidal 

intent, irrespective of the age of onset of suicidal thoughts (Thompson 2008). A 

three-hour suicide awareness workshop (safeTALK) (McLean et al. 2007) was 

effective in improving suicide awareness and intervention skills among a small 

cohort of veterinary undergraduates, as part of their professional development 

curriculum (Mellanby et al. 2010). However, neither the durability of changes in 
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awareness nor the ability of participants to offer improved detection and support for 

colleagues with suicidal thoughts or behaviours was assessed. 

Consideration should be given to the production of a short educational video for use 

in veterinary schools and conferences as part of an outreach campaign to raise 

awareness of suggested measures to reduce the levels of psychological distress in 

the profession.12 

6.10.2.2.2 Research and monitoring  

Potential future research initiatives are discussed in Section 6.9.2. The potential use 

of WEMWBS and the Rasch-derived 7-item interval scale for monitoring of trends in 

mental health and well-being in the veterinary profession over time and changes in 

response to interventions are discussed in Section 6.10.1.1. 

6.10.2.2.3 Accessible and appropriate support services 

There is a need to increase awareness (Figure 6.3) and evaluate the effectiveness 

of existing initiatives to support mental health in the UK veterinary profession, such 

as Vet Helpline and Veterinary Surgeons’ Health Support Programme, to determine 

whether modification or additional provision is required. Consideration could be 

given to the introduction of a telephone counselling service, possibly as part of an 

employee assistance programme provided by individual veterinary employers or 

associated with membership of a veterinary professional organisation, such as the 

British Veterinary Association. Similarly, a service to facilitate employment dispute 

resolution and encourage better employment relations within the veterinary 

profession has potential to improve working life. 

                                                 
12 The American Foundation for Suicide Prevention developed a public television 
documentary (Struggling in Silence) (broadcast in May 2008) and two educational videos for 
use within the medical profession as part of an outreach campaign to help reduce physician 
depression and suicide. Available at: http://www.afsp.org/index.cfm?fuseaction=home.view 
Page&page_ID=A8913D2A-B133-78B0-E7ADEB9D84C8B34B. Accessed: 04 October 
2011. This is one of a series of initiatives to implement the recommendations of a workshop 
convened to devise a strategy to address mental health issues within the medical profession 
(Center et al. 2003). 
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Fig. 6.3: An example of advertising to raise awareness of support services 

 

Advertisements to raise awareness of Vet Helpline (24-hour peer-support telephone 

helpline), Veterinary Surgeons Health Support Programme (professional treatment and 

support for addiction and other mental health disorders) and Veterinary Benevolent Fund 

(financial support in necessitous circumstances for veterinary surgeons and their families). 

6.10.2.2.4 Working conditions 

Veterinary surgeons self-report less favourable psychosocial work characteristics 

than the working general population in relation to demands and managerial support 

(Bartram et al. 2009b, c). There is consistent evidence from several cross-sectional 

and longitudinal studies that high psychological demands, low decision latitude 

(control) and low social support at work are predictive of mental ill-health (Stansfeld 

and Candy 2006, Bonde 2008, Netterstrøm et al. 2008). Working conditions are 

potentially modifiable and improvements can enhance mental health and well-being. 

Successful interventions that improve psychological health use training and 

organisational approaches to increase participation in decision-making, increase 

support and feedback, and improve communication (Michie and Williams 2003). 

Veterinary surgeons in the UK report relationships with colleagues and clients as 

important sources of work-related satisfaction (Bartram et al. 2009c). Consequently, 
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encouraging both formal and informal supportive relationships between work 

colleagues and with clients has the potential to improve mental health and 

wellbeing. The development of a workplace culture in which there is regular 

constructive feedback and where problems are addressed sensitively could 

generate a more supportive work environment. Opportunities for clinical supervision, 

mentorship and review could be expanded and collaborative team-working 

encouraged. The importance of workplace relationships has been recently 

highlighted by research associating a poor team climate at work with depressive 

disorders and subsequent antidepressant use (Sinokki et al. 2009). Deficiencies in 

people-management skills, including supervision, team leadership and competence 

in strategies for the prevention and reduction of work-related stress among 

employees, could be identified and addressed in veterinary practices. Meetings to 

discuss stressful work experiences appear to protect against suicidal ideation 

among female physicians (Fridner et al. 2009), suggesting that regular 

implementation of such meetings may have similar value among veterinary 

surgeons. 

High levels of job satisfaction have been shown to protect doctors’ mental health 

against the harmful effects of job stress (Taylor et al. 2005). Interpersonal 

relationships are a central theme of mental health promotion programmes (Stewart-

Brown 2005). Durkheim ([1897] 2006) observed over a century ago that the 

frequency of suicide varied inversely with social cohesion: 

…we might observe that since the strength of the collective is one of 

the obstacles that best limits suicide, this cannot weaken without 

suicide rising. (p. 225) 

…in a coherent and vital community, there is a continual exchange of 

ideas and feelings from all to each and from each to all which is like 

mutual moral support, so that the individual, instead of being reduced 

to his resources only, participates in the collective energy and draws 

on it when his own is exhausted. (pp. 225-226) 

Few studies have examined closely the social networks of those who take their own 

lives, the nature of the bonds that unite individuals and the ways in which these may 

promote or constrain both suicidal behaviour and attempts to intervene (Owens et 

al. 2009). While it may be facile to suggest that measures to improve social support 
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within the veterinary profession would make suicide less likely, the possibility should 

not be discounted. 

The structure of the veterinary profession is presently undergoing considerable 

changes, including increasing numbers of women graduates, increasing numbers of 

practices in corporate ownership, a decline in traditional mixed practice in favour of 

specialisation, and a trend towards consolidation of farm animal practices into fewer 

units covering larger geographical regions. Higher perceived amounts of workplace 

change have negative effects on psychological health (e.g. Loretto et al. 2005). 

Perceived co-worker support and accurate information about impending change can 

reduce the impact on health (Platt et al. 1999). Organisations should provide 

employees with timely information to enable them to understand the reasons for 

proposed changes and ensure adequate employee consultation on changes and 

opportunities for employees to influence proposals. 

All employers have a legal responsibility under existing UK health and safety at work 

legislation to ensure the health, safety and welfare of their employees and are 

required to undertake risk assessments and take reasonably practicable steps to 

address the risks identified, but failings in active health risk management systems in 

UK small-animal veterinary practices have been reported (D’Souza et al. 2009). The 

legal responsibility includes minimising the risk of stress-related illness. There is a 

need to ensure that attention to mental health, and not merely physical health, is 

recognised by veterinary employers as an integral requirement of the legislation. 

The recent incorporation of formalised procedures for surveillance of psychosocial 

risks, and the development and implementation of suitable plans for their mitigation, 

into the requirements for accreditation under the RCVS Practice Standards Scheme 

(RCVS 2010b) is creditable, especially in view of the potential effects of the mental 

health and well-being of veterinary surgeons on animal care. Practices rely heavily 

on health and safety guidance produced by veterinary professional bodies (D’Souza 

et al. 2009) and consequently, by the previous omission of any reference to work-

related stress in the standards scheme requirements relating to health and safety of 

employees, the RCVS may have been inadvertently reinforcing any perception 

among employers that health and safety legislation only relates to physical risks. 

Bartram and Turley (2009) provided guidance on risk assessment for work-related 

stress in the context of veterinary practices using an approach advocated by the 

Health and Safety Executive. Further materials could be developed that present a 

compelling business case for psychological health and safety at work, beyond 
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ethical and legal obligations, and inform veterinary businesses on how to create and 

sustain working environments that optimise the mental health of employees. 

Workplaces implementing specific measures to improve the mental health and 

wellbeing of veterinary surgeons should be identified and publicised as models of 

best practice, such as Mill House Veterinary Surgery and Hospital, Kings Lynn 

which became the first veterinary practice to be awarded Investors in People gold 

status and health and well-being good practice accreditation (Anon 2010). 

The RCVS Professional Development Phase (PDP) aims to support new graduates 

during their attainment of clinical skills in their first year in practice. The incorporation 

of elements of emotional reflection into this phase would give recognition to the 

importance of psychological health and encourage new graduates to consider their 

emotional needs and development opportunities early in their careers. 

6.10.2.2.5 Other personal and work-related stressors 

The total number of hours worked and out-of-hours on-call duties are reported by 

study respondents to be major contributors to stress (Bartram et al. 2009c), 

although, in keeping with studies among doctors (Tyssen and Vaglum 2002), a 

recent study (Bartram et al. 2009c ) failed to show an association between working 

long hours and mental health and well-being. Nevertheless, the requirements of the 

Working Time Regulations (1998)13 – which prescribe maximum working hours and 

minimum rest periods – should be observed. The related issue of whether inactive 

periods during on-call duties contribute towards the total number of hours worked 

requires prompt resolution. 

Making professional mistakes, the possibility of client complaints and/or litigation, 

and client expectations are reported to be major contributors to stress among 

veterinary surgeons in the UK (Bartram et al. 2009b, c). Consultation skills training 

focused on improving competencies in communication to manage client 

expectations and deal with complaints may help to mitigate these stressors. The 

curricula of some UK veterinary schools contain elements of professional 

communication skills training (Gray et al. 2006) but there is scope for this to be 

greatly expanded. The RCVS and professional indemnity insurance providers 

should give consideration to how to improve veterinary surgeons’ access to 

                                                 
13 The Working Time Regulations (1998) require that employees should not have to work 
more than an average of 48 hours per week unless they choose to opt out. Available at: 
http://www.opsi.gov.uk/si/si1998/19981833.htm. Accessed 04 October 2011 
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appropriate advice and support when cases are referred to them. There is a general 

consensus on a need to update the RCVS complaints and disciplinary procedures 

(House of Commons Environment, Food and Rural Affairs Committee [EFRACom] 

2008) in the interests of both the public and the profession. Efforts to improve 

veterinary surgeons’ respect for and confidence in the procedures could relieve 

some of their associated concerns. The impact of the recent development and 

implementation of the RCVS Health Protocol (RCVS 2010a), which aims to protect 

animals and the interests of the public by helping veterinary surgeons whose fitness 

to practise may be impaired because of health, has not yet been evaluated.  

In the current study, managing personal finances is self-reported as an important 

stressor for recent veterinary graduates (Bartram et al. 2009c). It is likely that 

concerns will rise among future graduates given the introduction of tuition fees in 

2006 and the increases which have been recently confirmed. The provision of debt 

management guidance during undergraduate training has the potential to help 

reduce the stress associated with the repayment of student loans after graduation. 

Consideration should be given to lobbying government to allow students’ costs 

associated with compulsory extramural studies to be incorporated into the tuition fee 

loan structure. 

6.10.2.2.6 Work-home interaction 

Some veterinary surgeons experience high levels of negative work-home interaction 

(Bartram et al. 2009b). Renewed attention to existing policies and practices is 

recommended to address the extent to which work and home life are in conflict for 

both men and women in the profession. This may be achieved through flexible 

working hours, reduced working and on-call hours, or job sharing as negative work-

home interaction is associated with the number of hours worked and on-call. The 

formation of out-of-hours co-operatives with local practices or the use of dedicated 

providers of out-of-hours veterinary care has potential to reduce negative work-

home interaction. 

6.10.2.2.7 Crisis intervention and return to work 

Attempts should be made to facilitate the early identification of signs of 

psychological distress at work and enable appropriate and supportive intervention, 

which may involve making reasonable adjustments to the work environment to 

enable an individual to continue working. Screening workers for early signs of 
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depression and encouraging effective treatment can improve clinical outcomes and 

work performance (Wang et al. 2007). Associated initiatives to help break the stigma 

of mental health as a ‘weakness of character’ would be complementary. 

Employers should create a positive culture of acceptability of sickness absence 

which enables veterinary surgeons to take time off work without excessive feelings 

of guilt, encourages them to recover sufficiently before returning to work, and 

manages the consequences of individual absences for their colleagues in a fair and 

equitable way. 

6.10.2.2.8 Limiting access to means 

The elevated levels of psychological distress reported among UK veterinary 

surgeons suggest that the ready availability of lethal means is probably not 

operating in isolation to increase suicide risk within the profession (Bartram et al. 

2009b). However, there is overwhelming evidence of an association between 

suicide rates and availability of lethal means (Hawton 2007) and of the effectiveness 

of restrictions on access to lethal means as an approach to suicide prevention due 

to limited method substitution (Daigle 2005, Mann et al. 2005, Hawton 2007, 

Florentine and Crane 2010, Thomas and Gunnell 2010). Consequently,  

consideration should be given to mechanisms to moderate the opportunity for 

veterinary surgeons to use certain medicines for suicide at times of known high risk, 

notwithstanding the immediate implications for dispensing and administration of 

medicines. In other professions where ready access to lethal means is inevitable, 

such as the use of firearms by the military, at times of known high risk, restrictions 

are placed on the opportunity to use lethal means for suicide (e.g. solitary armed 

duty), as distinct from imposing blanket restrictions on access (Mahon et al. 2005, 

McAllister et al. 2011). This model may have application in the veterinary profession: 

for example, restriction of unsupervised access to injectable barbiturates at times of 

high risk to minimise opportunity to remove them from the workplace for self-

administration. 

It is accepted standard practice for practising veterinary surgeons to store veterinary 

medicines, including injectable barbiturates,14 at home for on-call purposes. A 

potential access limitation strategy could involve the introduction into codes of 
                                                 
14 Most barbiturates used in veterinary medicine (e.g. pentobarbitone) are classified as 
Schedule 3 Controlled Drugs under the Misuse of Drugs Regulations 2001 (not 
quinalbarbitone – Schedule 2). A lockable bag is generally considered to be an acceptable 
locked receptacle for safe custody. 
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professional conduct, the requirement that injectable barbiturates can only be 

removed from the practice premises for the period that a veterinary surgeon is on-

call and must be promptly returned to the practice afterwards. This would impede 

access to barbiturates for self-poisoning on impulse, in effect, buying time and 

potentially preventing an attempt, at least in the short term, until after a suicidal 

impulse has subsided. There is some support for this assumption. Interviews of 

suicide attempt survivors indicate that two-thirds of suicide attempts are 

contemplated for less than an hour beforehand (Williams and Wells 1991), with a 

recent study finding that almost 50% of patients reported an interval of no more than 

10 minutes between their first current thought of suicide and their actual attempt 

(Diesenhammer et al. 2009). However, before any potential limitation strategy is 

introduced, it is important to explore the association between access to barbiturates 

and suicidal behaviour further. The qualitative studies outlined in Appendix 8 hold 

promise to be informative in this regard. 

Suicide prevention by attempting to alter cultural attitudes within the profession 

towards the acceptability of using veterinary medicines as a means of suicide is 

likely to be more challenging than restricting access, but is nevertheless a potential 

approach worthy of consideration. 

6.10.2.2.9 Signage 

Placement of signage at geographical suicide ‘hot spots’, displaying details of 

accessible sources of emotional support, can be an effective suicide prevention 

measure (e.g. King and Frost 2005). Signage is a low cost intervention that 

capitalises on existing services, can be promptly implemented and is based on 

robust evidence of effectiveness. Signs encouraging individuals to seek help and 

displaying helpline telephone numbers, positioned in close proximity to practice 

medicine stores, might have a similar effect on individuals considering suicide and 

could also serve to increase awareness among all practice employees of sources of 

support (Figure 6.4). 

 

 

 

 



Chapter 6: Discussion  187
 
 

 

Fig. 6.4: An example of signage (sticker) 

The above signage was produced and distributed by the British Veterinary Association for 

display in 2010 following discussions with DJB. 

Consideration should be given by veterinary employers and professional bodies to 

the development and implementation of policies to facilitate the reintegration of 

veterinary surgeons with respect and sensitivity back into the workplace following a 

mental health crisis.  

Consideration should also be given to the development of a protocol for effective 

suicide postvention to provide guidance to veterinary employers on communication 

to employees of information relating to a colleague’s completed suicide and 

provision of support to all those affected. 
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6.10.2.2.10 Reporting of crisis mastery 

It is well established that extensive and prurient reporting of suicide by the media 

can influence copycat acts – the so-called ‘Werther effect’15 (Phillips 1974) – and as 

a consequence, several countries have developed guidelines that promote 

responsible reporting of suicide (Pirkis 2009). However, a recent study has also 

described a ‘Papageno’16 protective effect of non-sensationalist media reporting, if 

the reports focus on individuals who demonstrate mastery of a crisis by adopting 

positive coping strategies in adverse circumstances (Niederkrotenthaler et al. 2010). 

The specific cause of death of veterinary surgeons is very rarely reported in the 

veterinary press so suicide reporting is unlikely to be contributing to the elevated 

suicide risk in this occupational group, but consideration should be given to inviting 

articles for publication from veterinary surgeons who adopted coping strategies 

other than suicidal behaviour in adverse circumstances. 

6.11 Conclusions 

The observations from recent research and the proposals for interventions 

described above have numerous implications for the veterinary profession, and 

ongoing advocacy will be required across a range of stakeholders within the 

profession to demonstrate the need for and encourage the development and 

implementation of suitable interventions. The establishment of a single collaborative 

body (a ‘veterinary support consortium’) with a mandate from key veterinary 

professional organisations to provide direction to, and coordination and integration 

of initiatives that attempt to improve psychological health within the veterinary 

profession could help to ensure a unified strategy and maximise effectiveness. 

                                                 
15 In honour of the character in J.W. von Goethe’s novel, The Sorrows of Young Werther 
(1774), who shot himself with a pistol after an ill-fated love-affair. Following its publication 
there was a series of reports of young men who took their own lives in the same way, which 
led to the book being banned by several authorities. 
16 In honour of the character in Mozart’s opera,The Magic Flute (1791). When Papageno 
fears that he has lost his love, Papagena, he prepares to kill himself. But three boys save 
him at the last minute by reminding him of other alternatives to dying. 
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Table 6.1: Proposed individual-oriented interventions with potential to help alleviate 
psychological distress among veterinary surgeons 

Primary Secondary Tertiary 

   
Enhanced assessments at 
undergraduate level to inform the 
development, timing and targeting of 
educational interventions to improve 
resilience during subsequent career 

Improving help-seeking 
behaviour, including 
encouragement to use 
existing support initiatives 

Counselling and 
psychotherapy 

Consider screening undergraduates to 
identify at-risk individuals and provide 
appropriate levels of support 

Support during 
complaints and 
disciplinary proceedings 

 

Mental health promotion: techniques to 
improve mental well-being, enhance 
adaptive coping skills, increase 
awareness of the dangers of alcohol 
misuse, and reduce perceived stigma 

Provision of a service to 
help resolve 
employment-related 
disputes 

 

Education to facilitate early recognition 
of psychological problems in self and 
others 

Litigation under 
employment law 

 

Consultation skills training to improve 
communication and thereby help to 
manage client expectations and handle 
complaints effectively 

  

Introduction of emotional reflection into 
the Professional Development Phase 

  

Increase awareness of existing support 
initiatives: Vet Helpline, Veterinary 
Surgeons’ Health Support Programme, 
Vetlife website 

  

Advice for veterinary surgeons 
considering alternative careers within 
or outside the profession 
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Table 6.2: Proposed organisation-oriented interventions with potential to help 
alleviate psychological distress among veterinary surgeons 

Primary Secondary Tertiary 

   
Regular population-level monitoring of 
mental health and well-being of the 
veterinary profession using valid and 
reliable instruments 

Provision of accessible 
and appropriate support 
services, e.g. 
counselling, cognitive 
behavioural therapy, 
telephone helplines 

Policies to facilitate 
rehabilitation and 
reintegration back into 
the workplace 

Regular monitoring of psychosocial 
work characteristics of individual 
workplaces: iterative process of 
measurement and modification 

Reduce discriminatory 
work-practices 

Consider controlling 
access to specific 
medicines 

Providing a safe means of recognising 
and discussing concerns about 
colleagues 

Adjustments to the work 
environment to enable an 
individual to continue 
working 

Signage positioned in 
close proximity to 
medicine stores 

Improving management skills for senior 
veterinary surgeons: better supervision 
skills, recognition of risk, team 
leadership, regular staff appraisals, 
improved communication of change 

 Intervention after a 
suicide (postvention) 
to support those 
affected and reduce 
the risk of contagion 

Increase management support, 
including mentoring programmes to 
assist new graduates to gain 
confidence 

  

Increase participation in decision-
making 

  

Changing work practices: reduction in 
working hours, use of dedicated 
providers of out-of-hours veterinary 
care, regular breaks, adequate clerical 
support 

  

Evaluation of the effectiveness of 
existing initiatives to support mental 
health 

  

Provide opportunities to enhance inter-
personal relationships with colleagues 
and clients 

  

Opportunities for improved work-home 
interaction e.g. flexible work options 

  

Establish well-being as an essential 
value of the organisation to create the 
appropriate culture 

  

Restoration of confidence in RCVS 
complaints and disciplinary processes 

  

Reporting of crisis mastery in the 
veterinary press 
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7.0 Towards meaningful measurement 

Measurement requires the construction of an instrument for carrying out the practical 

process of measuring. Some variables, like height, can be measured directly and by 

relatively straightforward means. Other variables, like mental well-being, need to be 

approached indirectly through quantifying their manifestations. Indirectly measured 

variables are often called ‘latent’ variables to emphasise this fact.  

Rating scales are constructed to measure latent variables. It is customary for a rating 

scale to consist of a set of items, each of which represents a different component of 

the latent variable. Every item is scored and item scores are summed to give a total 

score for each person. This value is a measure of the variable quantified by the set of 

items.  

Whether a rating scale generates clinically meaningful and scientifically sound 

measurements depends on the decisions made during its construction and on its 

performance during testing. The decisions concern the components selected to form 

the set, their clinical grading and numerical scoring, and how components are 

combined to give a single overall value. Performance is tested against a number of 

predefined measurement (psychometric) criteria. 

The original WEMWBS measures mental well-being by combining ratings of 14 

components (feeling optimistic, useful, relaxed, interested in other people etc.) 

representing a wide conception of mental well-being including affective-emotional 

aspects, cognitive-evaluative dimensions and psychological functioning (Tennant et 

al. 2007). Scores for the 14 components are summed, without weighting, into a total 

WEMWBS score. Higher scores are purported to indicate higher levels of mental 

well-being. This process appears prima facie to be appropriate but requires empirical 

proof that it ‘works’ in the context of the population being measured. The 

psychometric properties of instruments are generally regarded as being population-

specific (Meredith and Teresi 2006, Terwee et al. 2007). This means that evidence is 

required to support the choice of items forming the set, scoring of the individual items 

and appropriateness of combining item scores into a single score. Evidence is also 

required to support the validity and reliability of the item set as a measure of mental 

well-being. Traditional and modern psychometric methods provide formal frameworks 

for gathering and synthesising this evidence. 
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By virtue of the comprehensive evaluation of psychometric properties using both 

traditional and modern analytical methods applied to two large representative 

datasets, with validation of the results across datasets, the study has provided robust 

evidence to inform judgments concerning the suitability of WEMWBS (and a derived 

item set) as a meaningful measure of mental health and well-being in the UK 

veterinary profession. 

7.1 Revisiting the study aims and objectives 

The study fulfilled the objectives to examine comprehensively the measurement 

properties of WEMWBS in the context of the UK veterinary profession, by the 

complementary application of both traditional and modern psychometric methods. 

The aim of these psychometric assessments was to inform judgements concerning: 

[i] the defensibility of comparing WEMWBS scores for the veterinary profession 

with those for other population groups, and 

[ii] the potential utility of the instrument for future research, including, for example, 

the monitoring of clinically meaningful trends in mental health and well-being in 

this occupational group over time.  

7.1.1 Defensibility of comparing scores across other population groups 

An issue which has potential to confound the interpretation of health rating scale 

scores is the extent to which evidence for the psychometric properties of validity, 

reliability and responsiveness for an instrument can be generalised across different 

groups of people. Psychometric properties are context-specific rather than being 

fixed attributes (Terwee et al. 2007). Without evidence that construct validity (the 

extent to which item sets are an indirect measure of the latent variable) is invariant 

across population groups, differences between groups might reflect differences in the 

measurement properties of the instrument used rather than true differences in the 

latent variable (Meredith and Teresi 2006). 

The WEMWBS score for the UK veterinary profession is reported to be statistically 

significantly lower than for general population samples (Bartram 2009a, Bartram et 

al. 2009b), indicating lower levels of mental well-being in this occupational group. 

However, evidence from the present study indicates that score comparisons for the 

14-item WEMWBS across different population groups must be interpreted with great 

caution. For example, WEMWBS did not satisfy the strict unidimensionality 
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expectations of the Rasch model, meaning that differences in WEMWBS scores 

might reflect differences in the level of a latent variable other than mental well-being. 

In addition, several items in the scale showed bias (DIF) for age and/or gender, and 

the items affected were not consistent with those reported following Rasch analysis 

for a UK general population sample (Stewart-Brown et al. 2009). 

While there are limitations to the utility of the 14-item WEMWBS for comparisons 

across population groups, this research provided evidence to support the 

measurement invariance of the Rasch-derived 7-item interval scale, which is identical 

in item content to SWEMWBS (Stewart-Brown et al. 2009), across the UK general 

population and the veterinary profession. Use of this scale will enable valid score 

comparisons between samples of the respective populations, and the interval-level 

measurement properties enable any difference between scores to be interpreted 

meaningfully.17 In the event of any future scale modifications to accommodate 

additional components which the veterinary profession may consider to be related to 

mental well-being, the items comprising SWEMWBS should be retained to enable 

comparison of measurements with those for the general population.  

7.1.2 Potential utility for research, including monitoring of trends 

The study provided evidence to support the acceptability of data quality, targeting, 

external construct validity and internal consistency reliability of the 14-tem 

WEMWBS. However, scores obtained following administration of the instrument to a 

veterinary surgeon population sample have several limitations which increase the 

potential for misinference. The scores enable estimation of whether a subgroup of 

the population has a higher or lower level of mental well-being than another 

subgroup, and estimation of whether the level of mental well-being has increased or 

decreased over time. However, the scale is multidimensional so any difference 

between scores may be attributable to a second (or third) latent variable measured 

by the scale. Moreover, the scale is ordinal, not interval, so it is not possible to 

estimate by how much the level of mental well-being is higher or lower. In addition, 

several items in the scale showed bias (DIF) for age and/or gender so scores are 

influenced by differences in the demographic structure of the sample or subgroups of 

that sample.  

                                                 
17 Stewart-Brown et al. (2009) did not report summary descriptive statistics (mean, SD), 
calculated after transformation of SWEMWBS raw scores to interval measures, for their UK 
general population sample. Consequently, comparison with the measurement of mental well-
being on the same scale for the veterinary profession samples in the present study is not yet 
possible.  
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The Rasch-derived 7-item scale offers superior measurement properties compared to 

the 14-item WEMWBS from which it is derived, and is consequently more suitable for 

research purposes. The ability to transform summed raw scores for the 7-item scale 

to interval-level measurements using the conversion table provided in Table 5.11, 

means that mental well-being can be quantified with greater precision across the 

continuum. In addition, parametric statistical analyses can be applied legitimately to 

the interval measures, given appropriate distributions. This means that the data can 

be explored with more sophisticated inferential procedures and greater statistical 

power – assessments of within-group changes and between-group differences are 

strengthened. The scale conforms to the rigorous unidimensionality expectations of 

the Rasch model so the scale measures a single latent variable, and the property of 

invariance means that the instrument works in the same way across subgroups 

within the population. The person-item threshold distribution for the scale in this 

research provided evidence that the range of level of mental well-being expressed by 

the item set is adequately targeted to the range of level of mental well-being within 

the veterinary profession. The brevity of the 7-item instrument is a further advantage 

if respondent burden is a concern or when there are space constraints in the 

questionnaire. The associations of interval measurements on the 7-item scale with 

HADS sub-scale scores and suicidal ideation provide evidence to support the 

external construct validity of the scale. These associations also indicate that the 

scale is clinically meaningful as an overall indicator of mental health and well-being in 

this occupational group – it is possible to estimate how much a one unit difference in 

the interval scale measurement is associated with the odds of anxiety or depression 

caseness or the odds of reporting having experienced suicidal thoughts in the 

previous 12 months. The person separation index (PSI) for the 7-item scale provided 

evidence to support its ability to discriminate between subgroups of respondents with 

different levels of mental well-being. This was consistent with the evidence from the 

test of group difference validity, which indicated the ability to discriminate between 

gender groups with a priori hypothesised differences in mental well-being. 

The potential of the 7-item scale to detect change is indicated by the minimal item 

and total score floor and ceiling effects identified. However, the properties of test-

retest reliability and responsiveness should be evaluated further within the context of 

the veterinary profession before the scales can be advocated as being appropriate 

for use as tools for the purpose of monitoring population level changes in the mental 

health and well-being of this occupational group or as outcome measures for 

intervention studies. 
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7.2 A beginning rather than a conclusion 

Recent research into the mental health and well-being of the UK veterinary 

profession has provided empirical insights into possible explanations for the elevated 

suicide risk in this occupational group. The levels of psychological distress reported 

suggest that ready access to and knowledge of lethal means is probably not 

operating in isolation to increase suicide risk within the profession (Bartram et al. 

2009b). The research has raised awareness of mental health and well-being 

concerns within the profession and prompted several commendable initiatives with 

potential to improve the current situation, including: development and implementation 

of the RCVS Health Protocol18 (RCVS 2010a); emphasis in the accreditation 

requirements of the new RCVS Practice Standards Scheme19 (RCVS 2010b) that 

health and safety assessments must address both physical and psychological risks; 

the embedding of WEMWBS into the RCVS Survey of the Profession 2010 

questionnaire; inclusion of mental health awareness in the professional key skills 

undergraduate curriculum of several veterinary schools and the compulsory modules 

of the postgraduate RCVS Certificate in Advanced Veterinary Practice; and an 

increased frequency of editorials and advertising in the veterinary press to raise 

awareness of existing sources of support such as Vet Helpline and the Veterinary 

Surgeons’ Health Support Programme. 

This research provides evidence to support the acceptability of the measurement 

properties of a scale which can be used to examine differences between subgroups 

of the profession and, notwithstanding the need for prior evidence of the scale’s 

responsiveness to change, to monitor changes in mental well-being over time and 

assess the effectiveness of interventions. These contributions have the potential to 

advance the scope and quality of mental health and well-being research, and offer 

promise of the reward of informing effective targeted interventions which could make 

a difference to the everyday life of members of the veterinary profession, improve 

psychological health and attenuate suicide risk. The research community is 

                                                 
18 For vets among whom health-related problems may be a mitigating factor in complaints 
made against them which concern alleged professional misconduct, the RCVS Health 
Protocol provides a framework for effective rehabilitation and helps to prevent escalation of 
the complaint to the Disciplinary Committee. This is in the combined interest of the vet and 
the public whose animals are under his/her care. 
 
19 UK health and safety legislation requires that employers must assess the nature and scale 
of physical and psychological risks and adjust the work environment accordingly. From the 
inception of the Practice Standards Scheme in 2005 until the introduction of the latest 
accreditation requirements in 2010, the four-yearly RCVS inspections checked practice 
compliance with legislative requirements for physical risks only. 
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encouraged to seize these opportunities; the veterinary profession must ensure the 

impact on mental health and well-being of research findings is maximised.
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The Warwick-Edinburgh Mental Well-being Scale (WEMWBS)
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The Warwick-Edinburgh Mental Well-being Scale 
(WEMWBS) 

Below are some statements about feelings and thoughts. Please tick the box that 

best describes your experience of each over the last 2 weeks. 

Item Statement 
None 
of the 
time 

Rarely 
Some 
of the 
time 

Often 
All of 
the 
time 

1 I’ve been feeling optimistic 
about the future  1 2 3 4 5 

2 I’ve been feeling useful  1 2 3 4 5 

3 I’ve been feeling relaxed  1 2 3 4 5 

4 I’ve been feeling interested in 
other people 1 2 3 4 5 

5 I’ve had energy to spare  1 2 3 4 5 

6 I’ve been dealing with problems 
well  1 2 3 4 5 

7 I’ve been thinking clearly  1 2 3 4 5 

8 I’ve been feeling good about 
myself  1 2 3 4 5 

9 I’ve been feeling close to other 
people  1 2 3 4 5 

10 I’ve been feeling confident  1 2 3 4 5 

11 I’ve been able to make up my 
own mind about things  1 2 3 4 5 

12 I’ve been feeling loved  1 2 3 4 5 

13 I’ve been interested in new 
things  1 2 3 4 5 

14 I’ve been feeling cheerful  1 2 3 4 5 

 

Warwick-Edinburgh Mental Well-being Scale (WEMWBS) © NHS Health Scotland, University 

of Warwick and University of Edinburgh, 2006, all rights reserved. 

The Short Warwick-Edinburgh Mental Well-being Scale (SWEMWBS) comprises the items in 

the shaded rows only.
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Survey 1 questionnaire 

A cross-sectional study of mental health and well-being and their 

associations in the UK veterinary profession 
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David J. Bartram   External supervisor: 
BVetMed MRCVS   Dr David S. Baldwin 
43 Leafy Lane   MB BS DM FRCPsych 
Whiteley    Reader in Psychiatry 
Fareham    Division of Clinical Neurosciences  
Hants. PO15 7HL   School of Medicine 
E-mail: vetwellbeing@btinternet.com University of Southampton 
www,vetwellbeing.co.uk   
 
October 2007 
 
Dear Colleague 
 
Survey of mental health and well-being in the UK veterinary profession 
 
You are one of 3,200 veterinary surgeons in the UK selected at random and invited to 
participate in this survey; an independent, academic research initiative with external 
supervision through the School of Medicine, University of Southampton. 
 
The study is prompted by the statistic that a disproportionately high number of veterinary 
surgeons die by suicide: one of the highest rates of any occupation. 
 
The purpose of this survey is to identify some of the variables associated with work-
related stress and inform the development of strategies to help improve mental health 
within the veterinary profession. The measured parameters will be compared against 
normative data for the UK population (and other professions where possible) and 
provide a baseline from which to monitor change and future trends. The results will be 
available to the British Veterinary Association and the Royal College of Veterinary 
Surgeons and submitted for publication in peer-reviewed veterinary and medical 
journals. 
 
Participation is voluntary. You are encouraged to complete and return the questionnaire 
regardless of whether you have any past or present experience of stress or mental 
health problems. It takes around 20 minutes to complete. Your answers are needed to 
help ensure that the results are representative and can be generalised to the whole 
profession. A high response rate is critical to the success of the survey. 
 
Your responses are anonymous. The source of individual data cannot be identified so 
confidentiality is assured. The study has been reviewed by an NHS Research Ethics 
Committee to help protect the interests of participants. 
 
The survey-based research expertise of Veterinary Business Development Ltd. is used 
to distribute the questionnaire and receive the envelopes containing the responses. The 
study is otherwise completely independent of the company and is entirely non-
commercial. 
 
I hope that you will be able to assist in this key initiative and thank you in advance for 
your response. Please try to return the completed questionnaire as soon as possible, or 
before the end of November at the latest, in the enclosed reply-paid envelope. If you 
have any questions or would like to know more about the study please contact me, 
preferably by sending an e-mail to the following address: vetwellbeing@btinternet.com 
 
Yours faithfully 

 
 
 
 

David J. Bartram BVetMed MRCVS 
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Study synopsis – Survey 1 

A cross-sectional study of mental health and well-being and their 

associations in the UK veterinary profession 
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A3.1 Background 

The study was approved by Southampton and South West Hampshire 

Research Ethics Committee (B) in August 2007, Ref: 07/H0504/122. The work 

was covered by the public liability insurance of Veterinary Business 

Development Ltd, the organisation which provided use of the Vetfile® database 

as the sampling frame and mailed the questionnaires. Academic supervision 

for the study was provided by Professor D.S. Baldwin, Mental Health Group, 

Faculty of Medicine, University of Southampton and the initial work was 

reported and assessed for the award of Diploma of Fellowship of the Royal 

College of Veterinary Surgeons (Bartram 2009). 

The overarching objective of this study was to explore the mental health and well-

being of the UK veterinary profession to provide empirical evidence to assess their 

contribution to the elevated suicide risk and inform the development of strategies to 

improve psychological health and attenuate suicide risk. 

The study aimed to estimate a range of psychological health parameters for the 

population of veterinary surgeons in the UK, investigate possible differences across 

demographic and occupational factors, compare population parameter values with 

published data for the general population and other normative groups, and propose 

potentially effective interventions.  

The primary hypothesis was that the veterinary profession has higher levels of 

mental ill-health, lower levels of mental well-being and less favourable psychosocial 

work characteristics, when compared to the general population. The secondary 

hypothesis was that self-reported measures of mental ill-health, mental well-being 

and psychosocial work characteristics differ significantly across demographic and 

occupational factors within the profession. 

A synopsis of the study follows. The methodology and results have been reported in 

detail elsewhere (Bartram 2009a, b, c; Bartram et al. 2009a, b, c; Bartram 2010; 

Bartram et al. 2010). 

A3.2 Sample 

A random stratified sample of 3200 veterinary surgeons practising in the UK was 

identified. This number represents approximately 20% of the membership of the 

Royal College of Veterinary Surgeons (RCVS), excluding those practising overseas 
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or retired. Veterinary surgeons listed in the sampling frame (Vetfile®, Veterinary 

Business Development Ltd) were stratified according to type of work within the 

profession and selected at random within each stratum in proportion to the number 

of veterinary surgeons in each type of work practising in the UK. The gender and 

decade of qualification profile of the entire study cohort was then compared with 

RCVS membership data for veterinary surgeons practising in the UK to assess the 

representativeness of the sample.  

A3.3 Measures 

The 4-page questionnaire comprised a total of 120 items which included: 

• Background information consisting of brief demographic and occupational 

details, including age, sex, main type of work in the profession, position in the 

practice (if applicable), hours of work and hours on-call in a typical week. Several 

of these items and item options were sourced from RCVS Survey of the 

Profession 2006 (Robinson and Hooker 2006). 

• The Hospital Anxiety and Depression Scale (HADS) (Zigmond and Snaith 1983). 

• The Alcohol Use Disorders Identification Test alcohol consumption questions 

(AUDIT-C) (Bush et al. 1998). 

• Three questions on suicidal ideation sourced from the second National Survey of 

Psychiatric Morbidity (Singleton et al. 2001). 

• The Warwick-Edinburgh Mental Well-being Scale (WEMWBS) (Tennant et al. 

2007). 

• The Health and Safety Executive Management Standards Indicator Tool (HSE 

MSIT) (Cousins et al. 2004). 

• Negative and positive work-home interaction (WHI_N and WHI_P) sub-scales of 

the SWING instrument (Geurts et al. 2005). 

• A series of 27 original items focused specifically on potential sources of stress in 

the veterinary profession (one domain of 9 items referred to clinical work and 

were only completed by respondents to whom this domain was relevant). 

Examples include: client expectations; euthanasia of animals; dealing with client 

grief; administrative and clerical tasks. These were developed in collaboration 
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with informal focus groups and revised following pre- and pilot testing. 

Respondents scored on a 5-point Likert scale (0-4; from ‘not at all’ to ‘very 

much’) how much each item contributed to the stress they feel.  

• An open question inviting respondents to identify in free text up to three main 

sources of pleasure and/or satisfaction in practice. Responses were grouped 

according to themes and a coding frame was developed to describe the thematic 

content. 

A3.4 Treatment of missing data 

Person mean score imputation was used to replace missing scale or sub-scale 

scores, provided that no more than one (HADS sub-scale; HSE MSIT sub-scales – 

except demands and control), two (demands and control sub-scales of HSE MSIT) 

or three (WEMWBS) values were missing. If greater than the specified number of 

values was missing then the scale or sub-scale was judged as invalid for that 

respondent and was not included in the analysis. 

A3.5 Scope of statistical analysis 

Statistical analysis was limited to within-sample comparison of outcome measures 

across a range of demographic and occupational factors, and comparison of 

estimated study population parameters of mental health and well-being with those 

reported for the general population. Examination of associations between measures 

on different scales and evaluation of the psychometric properties of the scales was 

outside the scope of this study. 

A3.6 Results 

Evaluable questionnaires were returned by 1796 participants, a response rate of 

56.1%. The demographic and occupational profile of respondents was fairly 

representative of the UK veterinary profession. 

The prevalence of anxiety, depression, and co-morbid anxiety and depression 

‘probable cases’ (i.e. HADS sub-scale score ≥ 11) was 26.3% (95% CI: 24.3 to 

28.4%), 5.8% (95% CI: 4.8 to 7.0%) and 4.5% (95% CI: 3.6 to 5.6%) respectively. 

The prevalence of HADS-A probable cases was 2.1 times higher, and the 

prevalence of HADS-D probable cases was 1.6 times higher than reported for the 

UK adult general population (HADS-A: 26.3%, 95% CI: 24.2 to 28.4%, vs. 12.6%, 
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95% CI: 11.2 to 14.2%, p<0.001; HADS-D: 5.8%, 95% CI: 4.7 to 6.9% vs. 3.6%, 

95% CI: 2.7 to 4.5%, p=0.002) and the difference between the distribution of 

veterinary surgeons and the general population across HADS-A and HADS-D case 

categories was significant (p<0.001). 

In comparison with alcohol consumption figures for the general population, 

veterinary surgeons in the sample were less likely to be non-drinkers (5.4%, 95% CI: 

0.4 to 6.6% vs. 12.3%, 95% CI: 11.6 to 13.0%, p<0.001) and more likely to be ‘at-

risk’ drinkers (62.6%, 95% CI: 60.3 to 64.8% vs. 47.7%, 95% CI: 46.6 to 48.8%, 

p<0.001). They drank more frequently than the general population, but consumed 

less on a typical drinking day and had a prevalence of daily and weekly binge-

drinking that was similar to the general population.  

The 12-month prevalence of suicidal thoughts was around 5.5 times higher than 

among the general population (21.3%, 95% CI: 21.0 to 23.6% vs. 3.9%, 95% CI: 3.4 

to 4.3%, p<0.001). 

The mean WEMWBS score was significantly lower than for the general population 

(48.85, 95% CI: 48.43 to 49.28 vs. 51.05, 95% CI: 50.51 to 51.59, p<0.001). 

Veterinary surgeons self-reported significantly less favourable psychosocial work 

characteristics (higher risk of work-related stress) than the general population for the 

demands, managerial support and peer support stressor domains. The mean sub-

scale scores for the sample of veterinary surgeons were in the following 

corresponding percentile scores for organisations in the general population sample: 

demands, 10th-25th percentile; control, 50th-75th percentile; managerial support, 5th-

10th percentile; peer support, 25th-50th percentile; relationships, 75th-90th percentile; 

role, 50th-75th percentile; change, 75th-90th percentile. 

The sample of veterinary surgeons self-reported higher levels of negative work 

home interaction than the general population on the WHI_N scale (mean: 1.19, 95% 

CI: 1.16 to 1.21 vs. 0.86, 95% CI: 0.84 to 0.88, p<0.001) and higher levels of 

positive work home interaction than the general population on the WHI_P scale 

(mean: 0.97, 95% CI: 0.94 to 0.99 vs. 0.83, 95% CI: 0.80 to 0.86, p<0.001). 

Number of hours worked; making professional mistakes; and the possibility of client 

complaints or litigation were the main reported contributors to stress. Good clinical 

outcomes; relationships with colleagues; and intellectual challenge/learning were the 

greatest sources of satisfaction. 
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Mental health and well-being were associated with a variety of demographic and 

occupational variables including age, gender, type of work, and employment status. 

A3.7 Conclusions 

Compared to the general population, veterinary surgeons were estimated to report 

higher levels of anxiety and depressive symptoms; higher 12-month prevalence of 

suicidal thoughts; less favourable psychosocial work characteristics in relation to 

demands and managerial support; lower levels of positive mental well-being; and 

higher levels of negative work-home interaction. They drank more frequently than 

the general population, but consumed less on a typical drinking day and the 

prevalence of daily and weekly binge-drinking was similar to that for the general 

population. The levels of psychological distress reported suggest ready access to 

and knowledge of lethal means is probably not operating in isolation to increase 

suicide risk within the profession.
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Survey 2 questionnaire 
 

RCVS Survey of the Profession 2010
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Ethical approval and sponsorship – Survey 1 

A cross-sectional study of mental health and well-being and their 

associations in the UK veterinary profession 
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Ethical approval and sponsorship – Survey 2 

Internal construct validity of the Warwick-Edinburgh Mental 

Well-being Scale (WEMWBS): a Rasch analysis using data from 

the RCVS Survey of the Profession 2010 
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Further results of multiple regressions to estimate 
associations between scales administered in Survey 1 
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Table A7.1: Associations between scales and the estimated odds of at-risk drinking 
 

 OR 95% CI p-value 
    

Age 0.98 0.97 to 0.99 <0.001 
Gender† 0.89 0.70 to 1.13 0.346 
HADS-A 1.03 0.99 to 1.07 0.144 
HADS-D 0.96 0.91 to 1.01 0.078 
WEMWBS 0.99 0.97 to 1.02 0.525 
Work characteristics    
    Demands 0.75 0.63 to 0.90 0.002 
    Control 1.17 0.96 to 1.41 0.114 
    Management support 1.05 0.86 to 1.29 0.627 
    Peer support 1.19 0.94 to 1.52 0.144 
    Relationships 1.10 0.90 to 1.35 0.348 
    Role 0.93 0.75 to 1.15 0.475 
    Change 0.92 0.77 to 1.10 0.341 
n=1449    
    

 

 OR 95% CI p-value 
    
Age 0.98 0.97 to 0.99 <0.001 
Gender† 0.90 0.71 to 1.15 0.417 
HADS-A 1.03 0.99 to 1.07 0.149 
HADS-D 0.95 0.91 to 1.00 0.047 
SWEMWBS 0.98 0.93 to 1.03 0.358 
Work characteristics    
    Demands 0.76 0.63 to 0.92 0.126 
    Control 1.16 0.96 to 1.41 0.511 
    Management support 1.07 0.87 to 1.31 0.222 
    Peer support 1.16 0.91 to 1.48 0.576 
    Relationships 1.06 0.86 to 1.30 0.654 
    Role 0.95 0.76 to 1.18 0.318 
    Change 0.91 0.76 to 1.09 0.001 
n=1398    
    

 

Multiple logistic regression [a] including 14-item WEMWBS as the independent variable, [b] 
including Rasch-derived 7-item interval scale (SWEMWBS) as the independent variable. 

AUDIT-C scale cut-off scores of ≥ 4 for women and ≥ 5 for men are used as an indicator of 

at-risk drinking (Gual et al. 2002). 
† Estimated odds for women relative to men. 

Guide to interpretation: [b] A one unit (year) increase in age is associated with a 2% 

reduction in the estimated odds of at-risk drinking (OR: 0.98, 95% CI: 0.97 to 0.99, p<0.001). 

 

[a] 

[b] 
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Table A7.2: Associations between scales and the estimated odds of reporting having 
experienced suicidal thoughts in the previous 12 months 
 

 OR 95% CI p-value 
    

Age 0.99 0.98 to 1.01 0.439 
Gender† 0.77 0.56 to 1.04 0.092 
AUDIT-C: low-risk§ 0.93 0.48 to 1.80 0.836 
AUDIT-C: at-risk§ 0.91 0.48 to 1.72 0.769 
HADS-A 1.15 1.09 to 1.20 <0.001 
HADS-D 1.02 0.96 to 1.08 0.614 
WEMWBS 0.93 0.90 to 0.96 <0.001 
Work characteristics    
    Demands 0.90 0.72 to 1.13 0.359 
    Control 0.98 0.77 to 1.24 0.841 
    Managerial support 1.23 0.95 to 1.59 0.117 
    Peer support 0.99 0.74 to 1.31 0.917 
    Relationships 0.78 0.63 to 0.99 0.045 
    Role 1.09 0.84 to 1.40 0.536 
    Change 0.91 0.73 to 1.14 0.409 
n=1441    
    

 

 OR 95% CI p-value 
    
Age 1.00 0.99 to 1.02 0.590 
Gender† 0.88 0.66 to 1.18 0.400 
AUDIT-C: low-risk§ 0.97 0.52 to 1.80 0.921 
AUDIT-C: at-risk§ 0.89 0.49 to 1.63 0.716 
HADS-A 1.19 1.13 to 1.24 <0.001 
HADS-D 1.05 1.00 to 1.11 0.070 
SWEMWBS 0.87 0.81 to 0.92 <0.001 
Work characteristics    
    Demands 0.90 0.72 to 1.12 0.329 
    Control 0.98 0.78 to 1.23 0.856 
    Managerial support 1.12 0.89 to 1.42 0.367 
    Peer support 0.88 0.67 to 1.16 0.376 
    Relationships 0.85 0.67 to 1.07 0.164 
    Role 1.16 0.90 to 1.49 0.245 
    Change 0.91 0.74 to 1.13 0.407 
n=1391    
    

 

Multiple logistic regression [a] including 14-item WEMWBS as the independent variable, [b] 
including Rasch-derived 7-item interval scale (SWEMWBS) as the independent variable. 
† Estimated odds for women relative to men. 
§ Estimated odds relative to non-drinkers. 

Guide to interpretation: [b] A one unit increase in score on the Rasch-derived 7-item interval 

scale (SWEMWBS) is associated with a 13% reduction in the estimated odds of reporting 

having experienced suicidal thoughts in the previous 12 months (OR: 0.87, 95% CI: 0.81 to 

0.92, p<0.001). 

[a] 

[b] 
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Table A7.3: Associations between scales and WEMWBS or the Rasch-derived 7-item 
interval scale (SWEMWBS) score 
 

 Coef. 95% CI p-value 
    
Age -0.04 -0.06 to -0.01 0.012 
Gender† -0.66 -1.25 to -0.07 0.028 
AUDIT-C: low-risk§ 0.44 -0.79 to 1.68 0.482 
AUDIT-C: at-risk§ 0.17 -1.02 to -1.36 0.776 
HADS-A -0.61 -0.70 to -0.52 <0.001 
HADS-D -1.22 -1.33 to -1.11 <0.001 
Work characteristics    
    Demands -0.35 -0.81 to 0.12 0.140 
    Control 1.12 0.66 to 1.58 <0.001 
    Managerial support 0.72 0.23 to 1.21 0.004 
    Peer support 1.26 0.68 to 1.84 <0.001 
    Relationships -0.80 -1.29 to -0.31 0.002 
    Role 1.34 0.82 to 1.86 <0.001 
    Change 0.00 -0.44 to 0.44 0.997 
WHI_N: high‡ 0.57 -0.24 to 1.38 0.164 
Suicidal ideation -1.62 -2.32 to -0.92 <0.001 
n=1390    
    

 

 Coef. 95% CI p-value 
    
Age -0.02 -0.03 to -0.01 0.002 
Gender† -0.21 -0.50 to 0.07 0.135 
AUDIT-C: low-risk§ 0.15 -0.44 to 0.74 0.624 
AUDIT-C: at-risk§ 0.00 -0.57 to 0.57 0.993 
HADS-A -0.29 -0.33 to -0.24 <0.001 
HADS-D -0.43 -0.48 to -0.38 <0.001 
Work characteristics    
    Demands -0.14 -0.36 to 0.08 0.218 
    Control 0.49 0.27 to 0.71 <0.001 
    Managerial support 0.31 0.08 to 0.54 0.010 
    Peer support 0.42 0.14 to 0.70 0.003 
    Relationships -0.28 -0.51 to -0.04 0.021 
    Role 0.81 0.5 to 1.06 <0.001 
    Change 0.05 -0.16 to 0.26 0.649 
WHI_N: high‡ 0.33 -0.14 to 0.78 0.164 
Suicidal ideation -0.40 -0.77 to -0.01 0.042 
n=1390    
    

 

Multiple linear regression with [a] 14-item WEMWBS as the dependent variable, [b] Rasch-

derived 7-item interval scale (SWEMWBS) as the dependent variable. † Estimated coefficient 

for women relative to men; § Estimated coefficient relative to non-drinkers; ‡ Estimated 

coefficient for respondents with high WHI_N (defined as a score of > 1 SD above the mean 

score on the WHI_N scale, i.e. > 1.76) relative to all other respondents. 

Guide to interpretation: [b] A one unit increase in HADS-D score is associated with an 

estimated 0.43 unit reduction in the score on the Rasch-derived 7-item interval scale 

(SWEMWBS) (Coef. -0.43, 95% CI: -0.48 to -0.38, p<0.001). 

[a] 

[b] 
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Table A7.4: Associations between scales and the estimated odds of HADS-A possible 
or probable caseness (score ≥ 8) 
 

 OR 95% CI p-value 
    
Age 0.99 0.98 to 1.00 0.146 
Gender† 1.26 0.95 to 1.67 0.110 
AUDIT-C: low-risk§ 0.99 0.52 to 1.88 0.971 
AUDIT-C: at-risk§ 1.15 0.62 to 2.13 0.667 
WEMWBS 0.85 0.83 to 0.87 <0.001 
Work characteristics    
    Demands 0.60 0.48 to 0.74 <0.001 
    Control 0.73 0.58 to 0.92 0.007 
    Managerial support 1.11 0.87 to 1.42 0.392 
    Peer support 1.49 1.10 to 2.01 0.010 
    Relationships 0.51 0.40 to 0.66 <0.001 
    Role 0.90 0.69 to 1.17 0.421 
    Change 1.17 0.95 to 1.45 0.147 
n=1449    
    

 

 OR 95% CI p-value 
    
Age 0.99 0.97 to 1.00 0.086 
Gender† 1.27 0.96 to 1.69 0.093 
AUDIT-C: low-risk§ 0.95 0.51 to 1.79 0.886 
AUDIT-C: at-risk§ 1.09 0.59 to 1.99 0.791 
SWEMWBS 0.68 0.64 to 0.71 <0.001 
Work characteristics    
    Demands 0.58 0.47 to 0.72 <0.001 
    Control 0.71 0.57 to 0.90 0.004 
    Managerial support 1.11 0.87 to 1.41 0.410 
    Peer support 1.32 0.99 to 1.78 0.063 
    Relationships 0.53 0.41 to 0.68 <0.001 
    Role 1.00 0.77 to 1.30 0.991 
    Change 1.18 0.95 to 1.45 0.129 
n=1449    
    

 

Multiple logistic regression [a] including 14-item WEMWBS as the independent variable, [b] 
including Rasch-derived 7-item interval scale (SWEMWBS) as the independent variable. 
† Estimated odds for women relative to men. 
§ Estimated odds relative to non-drinkers. 

Guide to interpretation: [b] A one unit increase in score on the Rasch-derived 7-item interval 

scale (SWEMWBS) is associated with a 32% reduction in the estimated odds of HADS-A 

possible or probable caseness (OR: 0.68, 95% CI: 0.64 to 0.71, p<0.001). 

 

[a] 

[b] 
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Table A7.5: Associations between scales and the estimated odds of HADS-A probable 
caseness (score ≥ 11) 
 

 OR 95% CI p-value
    
Age 0.99 0.98 to 1.01 0.147 
Gender† 1.43 1.04 to 1.96 0.027 
AUDIT-C: low-risk§ 0.83 0.42 to 1.64 0.596 
AUDIT-C: at-risk§ 0.98 0.51 to 1.89 0.956 
WEMWBS 0.85 0.83 to 0.87 <0.001 
Work characteristics    
    Demands 0.55 0.44 to 0.70 <0.001 
    Control 0.89 0.70 to 1.13 0.333 
    Managerial support 1.07 0.83 to 1.40 0.592 
    Peer support 1.18 0.87 to 1.58 0.288 
    Relationships 0.59 0.47 to 0.76 <0.001 
    Role 1.03 0.79 to 1.34 0.816 
    Change 1.02 0.81 to 1.27 0.888 
n=1449    
    

 

 OR 95% CI p-value
    
Age 0.99 0.98 to 1.01 0.325 
Gender† 1.44 1.05 to 1.97 0.023 
AUDIT-C: low-risk§ 0.75 0.38 to 1.46 0.396 
AUDIT-C: at-risk§ 0.87 0.46 to 1.66 0.680 
SWEMWBS 0.66 0.62 to 0.70 <0.001 
Work characteristics    
    Demands 0.54 0.43 to 0.68 <0.001 
    Control 0.87 0.68 to 1.10 0.235 
    Managerial support 1.05 0.81 to 1.36 0.709 
    Peer support 1.06 0.99 to 1.78 0.063 
    Relationships 0.63 0.49 to 0.80 <0.001 
    Role 1.11 0.85 to 1.44 0.446 
    Change 1.02 0.82 to 1.28 0.842 
n=1449    
    

 

Multiple logistic regression [a] including 14-item WEMWBS as the independent variable, [b] 
including Rasch-derived 7-item interval scale (SWEMWBS) as the independent variable. 
† Estimated odds for women relative to men. 
§ Estimated odds relative to non-drinkers. 

Guide to interpretation: [b] A one unit increase in score on the Rasch-derived 7-item interval 

scale (SWEMWBS) is associated with a 34% reduction in the estimated odds of HADS-A 

probable caseness (OR: 0.66, 95% CI: 0.62 to 0.70, p<0.001). 

[a] 

[b] 
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Table A7.6: Associations between scales and the estimated odds of HADS-D possible 
or probable caseness (score ≥ 8) 
 

 OR 95% CI p-value
    
Age 1.02 1.00 to 1.04 0.092 
Gender† 0.82 0.56 to 1.21 0.326 
AUDIT-C: low-risk§ 2.46 1.04 to 5.82 0.040 
AUDIT-C: at-risk§ 2.46 1.06 to 5.68 0.035 
WEMWBS 0.78 0.76 to 0.81 <0.001 
Work characteristics    
    Demands 0.88 0.67 to 1.16 0.380 
    Control 0.97 0.73 to 1.28 0.811 
    Managerial support 0.88 0.65 to 1.19 0.399 
    Peer support 0.83 0.59 to 1.16 0.277 
    Relationships 0.81 0.61 to 1.07 0.136 
    Role 0.97 0.72 to 1.31 0.823 
    Change 1.19 0.91 to 1.55 0.205 
n=1449    
    

 

 OR 95% CI p-value
    
Age 1.01 1.00 to 1.03 0.138 
Gender† 0.88 0.61 to 1.30 0.493 
AUDIT-C: low-risk§ 1.88 0.82 to 4.33 0.136 
AUDIT-C: at-risk§ 1.87 0.83 to 4.20 0.130 
SWEMWBS 0.56 0.52 to 0.61 <0.001 
Work characteristics    
    Demands 0.84 0.65 to 1.09 0.194 
    Control 0.90 0.69 to 1.18 0.446 
    Managerial support 0.82 0.61 to 1.11 0.195 
    Peer support 0.74 0.54 to 1.02 0.069 
    Relationships 0.87 0.66 to 1.14 0.310 
    Role 1.03 0.78 to 1.38 0.818 
    Change 1.19 0.92 to 1.54 0.174 
n=1449    
    

 

Multiple logistic regression [a] including 14-item WEMWBS as the independent variable, [b] 
including Rasch-derived 7-item interval scale (SWEMWBS) as the independent variable. 
† Estimated odds for women relative to men. 
§ Estimated odds relative to non-drinkers. 

Guide to interpretation: [b] A one unit increase in score on the Rasch-derived 7-item interval 

scale (SWEMWBS) is associated with a 44% reduction in the estimated odds of HADS-D 

possible or probable caseness (OR: 0.56, 95% CI: 0.52 to 0.61, p<0.001). 

[a] 

[b] 
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Table A7.7: Associations between scales and the estimated odds of HADS-D probable 
caseness (score ≥ 11) 
 

 OR 95% CI p-value
    
Age 0.97 0.93 to 1.00 0.060 
Gender† 0.53 0.28 to 1.00 0.051 
AUDIT-C: low-risk§ 1.08 0.30 to 3.91 0.908 
AUDIT-C: at-risk§ 1.11 0.32 to 3.78 0.870 
WEMWBS 0.75 0.71 to 0.80 <0.001 
Work characteristics    
    Demands 0.40 0.26 to 0.63 <0.001 
    Control 1.14 0.73 to 1.76 0.567 
    Managerial support 0.82 0.50 to 1.33 0.419 
    Peer support 0.92 0.56 to 1.51 0.744 
    Relationships 1.22 0.78 to 1.91 0.388 
    Role 1.21 0.77 to 1.92 0.415 
    Change 0.98 0.65 to 1.47 0.906 
n=1449    
    

 

 OR 95% CI p-value
    
Age 0.97 0.94 to 1.00 0.088 
Gender† 0.66 0.37 to 1.20 0.177 
AUDIT-C: low-risk§ 0.98 0.27 to 3.52 0.970 
AUDIT-C: at-risk§ 1.06 0.31 to 3.61 0.924 
SWEMWBS 0.48 0.41 to 0.56 <0.001 
Work characteristics    
    Demands 0.37 0.24 to 0.57 <0.001 
    Control 1.05 0.70 to 1.58 0.811 
    Managerial support 0.78 0.49 to 1.25 0.297 
    Peer support 0.83 0.52 to 1.33 0.442 
    Relationships 1.31 0.68 to 2.28 0.581 
    Role 1.28 0.77 to 1.99 0.625 
    Change 1.02 0.68 to 1.50 0.978 
n=1449    
    

 

Multiple logistic regression [a] including 14-item WEMWBS as the independent variable, [b] 
including Rasch-derived 7-item interval scale (SWEMWBS) as the independent variable. 
† Estimated odds for women relative to men. 
§ Estimated odds relative to non-drinkers. 

Guide to interpretation: [b] A one unit increase in score on the Rasch-derived 7-item interval 

scale (SWEMWBS) is associated with a 52% reduction in the estimated odds of HADS-D 

probable caseness (OR: 0.48, 95% CI: 0.41 to 0.56, p<0.001). 

 

[a] 

[b] 



 

Table A7.8: Pearson correlation coefficients between HADS, WEMWBS and HSE MSIT psychosocial work characteristics sub-scales 
 

 Age HADS-A HADS-D WEMWBS Demands Control Managerial 
support 

Peer 
support Relationships Role Change 

 r r r r r r r r r r r 
            
Age 1.00           

            
HADS-A -0.19 1.00          

p-value <0.001           
HADS-D -0.02 0.63 1.00         

p-value 1.000 <0.001          
WEMWBS 0.10 -0.69 -0.76 1.00        

p-value 0.003 <0.001 <0.001         
Demands 0.07 -0.38 -0.34 0.32 1.00       

p-value 0.253 <0.001 <0.001 <0.001        
Control 0.39 -0.41 -0.34 0.45 0.34 1.00      

p-value <0.001 <0.001 <0.001 <0.001 <0.001       
Managerial support 0.05 -0.36 -0.40 0.48 0.37 0.45 1.00     

p-value 1.000 <0.001 <0.001 <0.001 <0.001 <0.001      
Peer support 0.03 -0.38 -0.44 0.50 0.38 0.42 0.72 1.00    

p-value 1.000 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001     
Relationships 0.15 -0.39 -0.34 0.37 0.35 0.39 0.48 0.57 1.00   

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001    
Role 0.20 -0.37 -0.33 0.45 0.22 0.43 0.47 0.46 0.40 1.00  

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001   
Change 0.25 -0.34 -0.31 0.41 0.26 0.55 0.67 0.53 0.48 0.56 1.00 

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  
            

 

For ease of identification, significant negative correlations are highlighted:  ; significant positive correlations are highlighted:  
 



 

 

Table A7.9: Pearson correlation coefficients between HADS, the Rasch-derived 7-item interval scale (SWEMWBS) and HSE MSIT psychosocial 
work characteristics sub-scales 
 

 Age HADS-A HADS-D WEMWBS Demands Control Managerial 
support 

Peer 
support Relationships Role Change 

 r r r r r r r r r r r 
            
Age 1.00           

            
HADS-A -0.19 1.00          

p-value <0.001           
HADS-D -0.02 0.63 1.00         

p-value 0.351 <0.001          
SWEMWBS 0.09 -0.66 -0.69 1.00        

p-value <0.001 <0.001 <0.001         
Demands 0.07 -0.39 -0.34 0.30 1.00       

p-value 0.005 <0.001 <0.001 <0.001        
Control 0.39 -0.41 -0.33 0.43 0.34 1.00      

p-value <0.001 <0.001 <0.001 <0.001 <0.001       
Managerial support 0.05 -0.36 -0.40 0.46 0.37 0.45 1.00     

p-value 0.049 <0.001 <0.001 <0.001 <0.001 <0.001      
Peer support 0.03 -0.38 -0.44 0.48 0.38 0.42 0.72 1.00    

p-value 0.285 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001     
Relationships 0.15 -0.39 -0.34 0.36 0.35 0.39 0.48 0.57 1.00   

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001    
Role 0.20 -0.37 -0.33 0.46 0.22 0.43 0.47 0.46 0.40 1.00  

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001   
Change 0.25 -0.34 -0.31 0.41 0.26 0.55 0.67 0.53 0.48 0.56 1.00 

p-value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001  
            

 

For ease of identification, significant negative correlations are highlighted:  ; significant positive correlations are highlighted:  
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Synopsis of qualitative studies 

Understanding suicidal thoughts and help-seeking behaviour 

among UK veterinary surgeons: a semi-structured interview study 

Qualitative analysis of Coroners’ data for veterinary surgeon 

suicides within a region of England 
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A8.1 Understanding suicidal thoughts and help-seeking behaviour among UK 
veterinary surgeons: a semi-structured interview study 

This study seeks to explore by semi-structured telephone interview the causal 

attribution of suicidal thoughts and help-seeking behaviour for emotional problems in 

109 respondents to Survey 1 (Bartram et al. 2009a, b, c) who reported a positive 

response to three questions concerning suicidal ideation (see Figure 4.4) and 

provided their names and contact details in order that they might be considered to 

participate in a possible subsequent interview. 

The University of Southampton Faculty of Medicine Ethics Committee granted full 

approval to the protocol and related documentation for the study in January 2009 

(SOMSEC026.09), and the University Research Governance Office confirmed that 

the University was prepared to act as Research Sponsor in February 2009 (RGO ref 

6194). Telephone interviews commenced in February 2009 and were completed in 

February 2010. Each interview was of approximately 40 minutes in duration. A 

summary of the interview study sample and attrition is displayed in Figure A8.1.  

Fig. A8.1: Interview study sample and attrition 

 

 

No response/not 
contactable 

n=3 

Established contact 
but no interview 
arranged n=2 

Completed interview 
n=84 

Purposive sample 
n=109 

No recollection of 
previous suicidal 

thoughts n=2 

Not willing to 
participate 

n=18 
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Hand-written field notes have been recorded for each interview. Anonymised 

transcripts will be prepared and imported as documents into NVivo8 software to 

facilitate analysis.
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A8.2 Qualitative analysis of Coroners’ data for veterinary surgeon suicides 
within a region of England 

The study seeks to explore themes in the transcripts of coroners’ reports for deaths 

of veterinary surgeons which received a verdict of suicide. Twelve individuals who 

died 1989 - 2002 within a defined geographical area were identified from the records 

of the Wessex Suicide Audit (King 2001). The eight coroners concerned provided 

written consent for the files to be accessed for the purpose of the study. 

The School of Medicine Ethics Committee granted full approval to the protocol and 

related documentation for the study in January 2010 (SOMSEC051.10), and the 

University Research Governance Office confirmed that the University was prepared 

to act as Research Sponsor in March 2010 (RGO ref 7093). 

This study commenced in September 2010 and data collection was completed in 

December 2010. Files were examined for 11 deaths in total; one file could not be 

located by the coroner’s office (presumed destroyed). 

Comprehensive hand-written field notes have been recorded for each file. 

Anonymised transcripts will be prepared and imported as documents into NVivo8 

software to facilitate analysis.
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Veterinary surgeons and suicide: a structured 
review of possible influences on increased risk
D. J. Bartram, D. S. Baldwin

Veterinary surgeons are known to be at a higher risk of suicide compared with the general 
population. There has been much speculation regarding possible mechanisms underlying 
the increased suicide risk in the profession, but little empirical research. A computerised 
search of published literature on the suicide risk and influences on suicide among 
veterinarians, with comparison to the risk and influences in other occupational groups and 
in the general population, was used to develop a structured review. Veterinary surgeons 
have a proportional mortality ratio (PMR) for suicide approximately four times that of 
the general population and around twice that of other healthcare professions. A complex 
interaction of possible mechanisms may occur across the course of a veterinary career 
to increase the risk of suicide. Possible factors include the characteristics of individuals 
entering the profession, negative effects during undergraduate training, work-related 
stressors, ready access to and knowledge of means, stigma associated with mental illness, 
professional and social isolation, and alcohol or drug misuse (mainly prescription drugs 
to which the profession has ready access). Contextual effects such as attitudes to death 
and euthanasia, formed through the profession’s routine involvement with euthanasia of 
companion animals and slaughter of farm animals, and suicide ‘contagion’ due to direct 
or indirect exposure to suicide of peers within this small profession are other possible 
influences.

MEMBERS of some occupational groups are at a greatly increased risk 
of suicide (Agerbo and others 2007). An elevated risk has been report-
ed in healthcare professionals, including doctors (Hawton and oth-
ers 2001, Schernhammer and Colditz 2004, Torre and others 2005), 
pharmacists (Kelly and Bunting 1998), dentists (Alexander 2001) and 
nurses (Hawton and Vislisel 1999). Farmers are also at increased risk 
(Malmberg and others 1999).

The absolute number of suicides by veterinary surgeons is low, 
due to the small size of the profession (approximately 16,000 veteri-
nary surgeons practising in the UK) (RCVS 2007), but the profession 
is at a higher risk of suicide when compared with other occupations 
and the general population. For example, a survey of the causes of 
mortality among male veterinarians resident in Britain followed 
up from between 1949 and 1953 until 1975 reported a twofold 
increase in deaths from suicide compared with all men in the same 
occupational social class (Kinlen 1983). While most differences in 
suicide risk between occupations are accounted for by differences in 
income and employment status, the most striking exceptions are for 
veterinarians, doctors, nurses and pharmacists, all of whom have a 
significantly higher risk of suicide, even when demographic fac-

tors are taken into account (Charlton 1995, Stack 2001, Agerbo and  
others 2007).

The risk factors for suicide include depression, alcohol and drug 
abuse, certain personality traits, and environmental factors such as 
chronic major difficulties and undesirable life events (Goldney 2005). 
An interplay between various potentially malign influences has been 
suggested for the veterinary profession. The interrelations between 
work, personality and mental health are well documented (Stansfeld 
2002), but reports specific to the veterinary profession (Halliwell and 
Hoskin 2005) have tended to simply present the observations and 
opinions of concerned individuals.

As such, it is uncertain whether the increased risk of suicide 
derives from the characteristics of individuals entering the profession, 
the nature of the work environment, or other factors. The authors 
review published data on suicide in the veterinary profession, other 
healthcare professions and the general population, and summarise the 
reported possible influences on the increased risk.

Materials and methods
Literature search
Papers relevant to mental health among veterinary surgeons were 
identified by searching PubMed (which includes MEDLINE) and 
Google Scholar for articles published after 1970. The search terms 
included, but were not limited to, veterinary and depression, suicide, 
stress, burnout, distress, abuse, alcohol drinking, substance-related 
disorders, psychosocial working conditions, coping or psychiatry. 
Additional articles were identified by scrutinising the reference 
lists of relevant articles, hand searching of conference proceedings, 
examining regular automatic customised e-mail alerts for relevant 
new articles in journals (Ovid Autoalert), and by consulting experts. 
The search strategy excluded non-English-language records. Articles 
were included as appropriate to provide a comprehensive, structured 
review of the evidence of increased suicide risk among veterinary 

Online P&A March 27.indd   388 24/3/10   15:41:57



Papers

March 27, 2010 | Veterinary Record

PapersPapers

surgeons and possible influences on the increased risk, including 
evidence from other occupational groups, rather than a systematic 
review with meta-analysis.

Interpretation of data
The standard method used to make comparisons between the death 
rates by suicide in different occupations and the general population 
is by calculation of the proportional mortality ratio (PMR). PMRs 
compare the proportion of deaths in an occupation from a specific 
cause to the proportion of deaths from the same cause in the gen-
eral population. A PMR for suicide of 200 indicates that twice the 
expected proportion of deaths by suicide was recorded in that occu-
pational group (Kelly and Bunting 1998). While PMR is a widely 
used measure, it is affected by the relative frequency of other causes 
of death; an increased PMR can indicate lower mortality from other 
causes as well as higher mortality from the cause being examined. 
The high PMR for suicide identified for some occupational groups 
may reflect the fact that the overall mortality is low, and therefore 
the proportion of deaths from suicide is high relative to other causes 
(Charlton 1995, Kelly and others 1995, Kelly and Bunting 1998, 
Hawton 2001). Moreover, lower mortality from other causes may 
also explain the apparent paradox between high PMRs for suicide 
identified for some high-social-class occupational groups and robust 
evidence of an inverse relationship between occupational social class 
and risk of suicide (the lower the class, the higher the risk) (Platt and 
Hawton 2000).

International comparisons
International comparisons of suicide risk by occupation are hindered 
by variation between countries in the classification and recording of 
suicides (Andriessen 2006) and the use of a range of different measures 
of suicide risk across the literature.

Risk of suicide in veterinary 
surgeons
United Kingdom
On the basis of PMRs in England and 
Wales (Charlton and others 1993, Kelly 
and others 1995, Kelly and Bunting 1998, 
Mellanby 2005, Meltzer and others 2008) 
and Scotland (Stark and others 2006), vet-
erinarians appear to be at particularly high 
risk of suicide. In this occupational group 
the chances of a death being due to sui-
cide are approximately four times that of 
the general population, and around twice 
that of other healthcare professionals. The 
PMRs for veterinary surgeons are consist-
ently among the highest of all occupations. 
Reported PMRs for male and female vet-
erinarians are shown in Table 1. Suicides by 
veterinarians do not appear to be confined 
to a restricted age range (Mellanby 2005, 
Stark and others 2006), as the distribution 
of suicides by age group is not substantially 
different from that of all occupations com-
bined (Kelly and others 1995).

There are many difficulties when com-
paring the risk of suicide across occupational 
groups. These include the effects of different 
sociodemographic factors, both between 
occupations and within occupational spe-
cialisms, and potential confounding by 
these  factors should be adequately control-
led (Wilhelm and others 2004). Charlton 

(1995) linked data from death certificates 
and the characteristics of the electoral ward 
of the deceased individuals’ usual resi-
dence to undertake a case-control analysis 
of suicide risk. The risk of suicide relative 
to death from natural causes, among male 
veterinarians aged 16 to 44 years and 45 

to 64 years, and female veterinarians aged 16 to 64 years, is elevated 
by 4.6, 5.6 and 7.6 times, respectively, in comparison with individu-
als in the general population with similar demographic characteristics  
(Table 2).

Rest of the world
A study of mortality patterns among veterinarians in the USA from 
1947 to 1977 showed significantly elevated mortality from suicide as 
opposed to other causes for males (1.7 times), particularly for those in 
small animal practice (3.6 times), and with a higher proportion of self-
poisonings compared with the general population (Blair and Hayes 
1980, 1982). Barbiturates were the means most commonly used for 
suicide. In a separate study in California, male and female veterinari-
ans had significantly elevated mortality from suicide – respectively, 2.5 
times and 5.9 times higher than the general population of California. 
The mortality from suicide was significantly higher among veterinar-
ians who had worked in the profession for less than 30 years (Miller 
and Beaumont 1995).

In a large study in Norway, which examined suicide deaths by 
occupation over a 40-year period (Hem and others 2005), the highest 
rate was among male veterinarians, with a suicide rate (44 suicides 
per 100,000 person years, 95 per cent confidence interval [CI] 25 to 
75) approaching twice that of the general population. Using a similar 
method, a suicide rate among veterinarians of 45 per 100,000 person 
years (95 per cent CI 25 to 82) was reported for two Australian states 
combined, approximately four times the rate in the general population 
for the states concerned (Fairnie 2005, Jones-Fairnie and others 2008). 
In that study, the principal method of suicide by veterinarians was self-
poisoning by drugs, mainly injectable barbiturates, and the suicides 
were not confined to a restricted age range; the age distribution of 
suicides for veterinarians was not substantially different from that of 
the general population of Australia.

TABLE 1: Reported proportional mortality rates (PMRs) for suicide among male and female 
veterinary surgeons in the UK

Reference Study period Region Age range covered PMR 95% CI

Males
 Charlton and others (1993) 1979-1990 England and Wales 16-64  364 NR
 Kelly and Bunting (1998) 1982-1987 England and Wales 20-64  349 203-559
 Kelly and Bunting (1998) 1991-1996 England and Wales 20-64  324 148-615
 Mellanby (2005) 1979-1990 England and Wales 20-74  361 252-503
 Mellanby (2005) 1991-2000 England and Wales 20-74  374 244-548
 Stark and others (2006) 1981-1999 Scotland 16-45  293  80-749*
 Stark and others (2006) 1981-1999 Scotland 46-64  301  36-1088*
Females
 Kelly and Bunting (1998) 1991-1996 England and Wales 20-59  500 136-1279
 Mellanby (2005) 1979-1990 England and Wales 20-74  414 166-853
 Mellanby (2005) 1991-2000 England and Wales 20-74 1240 446-2710
 Meltzer and others (2008) 2001-2005 England and Wales 20-64  609 198-1422

* When the 95 per cent confidence interval (CI) includes 100, the difference between the PMR for an occupation and the 
general population is not statistically significant (P<0.05)
NR Not reported

TABLE 2: Relative risk (RR) of suicide (relative to deaths from other causes) in high-risk 
occupational groups for men and women in England and Wales in 1990 to 1992, compared 
with reference groups (Charlton 1995)†

Men aged 16-44 Men aged 45-64 Women aged 16-64‡

RR 95% CI RR 95% CI RR 95% CI

Veterinarians 4.61 1.49-14.25* 5.62 1.60-19.74* 7.62 1.04-55.94*
Pharmacists 1.15 0.37-3.52 4.15 2.00-8.58** 1.21 0.27-5.35
Dentists 2.26 0.93-5.47 5.19 2.29-11.76** – –
Farmers 0.88 0.60-1.30 1.93 1.48-2.51** – –
Medical practitioners 1.50 0.90-2.50 2.22 1.35-3.65* 4.54 2.54-8.13**

* P<0.01
** P<0.001
† Reference groups are married; UK-born; in the corresponding age range; not in the 10 occupational groups with 
the highest proportional mortality ratio for suicide; in urban wards with owner occupancy of at least 85 per cent, 
unemployment below 5 per cent, less than 6.5 per cent of occupants changing address per year and less than 9 per cent of 
adults below pensionable age living alone
‡ There were no significant model differences for women aged under and over 45
CI Confidence interval
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Conceptual models of suicidal behaviour
Many explanatory and predictive models of suicidal ideation and 
behaviour have been proposed; these have included sociological, psy-
chiatric, biological and psychological explanations. Three models 
are described in outline here, in order to offer a theoretical context in 
which to understand the mechanisms that may underlie the possible 
influences on suicide risk that occur across the course of a veterinary 
career. The stress-diathesis model (Mann and others 1999) posits that 
suicidal behaviour results from the interaction between stressful life 
events and an individual predisposition or vulnerability. This vulner-
ability, itself the product of psychobiological factors, genetic predis-
position and past life events, influences how the individual perceives, 
interprets and reacts to adverse life events. It is a dynamic system 
in which stress and diathesis influence each other (van Heeringen 
2002). Consistent with the stress-diathesis model, the ‘Cry of Pain’ 
model of suicidal behaviour (Williams and Pollock 2000, Williams 
2001) conceptualises suicidal behaviour as the response (the ‘cry’) to 
a stressful situation in which environmental cues result in feelings 
of defeat, loss or humiliation that give rise to an overwhelming feel-
ing of needing to escape, a sense of being unable to escape (entrap-
ment) and a sense that this state of affairs will continue indefinitely 
(no prospect of rescue). Judgements regarding perceptions of defeat, 
entrapment and rescue are determined, at least in part, by psycho-
logical variables such as problem solving and the ability to think 
positively about the future (Williams and Pollock 2000). The rela-
tionship between occupation and suicide can be conceptualised as a 
model comprising four components contributing to the differential 
occupational suicide risk: demographics (the demographic composi-
tion of people in the occupation); internal occupational stress (stress 
associated with the nature of the work); pre-existing psychiatric 
morbidity (the psychological profile of individuals attracted to the 
occupation); and opportunity factors (opportunities available for 
access to lethal means of suicide) (Stack 2001).

Suicidal behaviour can be conceptualised as a continuum of 
gradually increasing seriousness: feelings that life is not worth liv-
ing, thoughts of taking one’s own life, seriously considering suicide, 
suicidal planning, suicidal attempt, and suicide completion. Another 
view considers that each of these forms of suicidal behaviour does not 
together represent a continuum but is instead a discrete category, each 
with a specific risk factor. A longitudinal study of suicidal planning 
among doctors suggests that a continuum of severity may operate in 
this occupational group (Tyssen and others 2004). Consistent with 
the continuum hypothesis, for the purpose of the present structured 
review, risk factors for suicidal behaviours in general are considered as 
possible influences on the increased risk of suicide among veterinary 
surgeons.

Possible influences on increased risk of suicide
Access to means of suicide
Access to potentially lethal means has a strong influence on the suicide 
rate. Decreases in the rate have been associated with changes to non-
toxic domestic gas from coal gas, the installation of catalytic convert-
ers in cars, smaller over-the-counter pack sizes of paracetamol and the 
installation of barriers on high bridges (Bennewith and others 2007, 
Hawton 2007). Availability and knowledge of medicines is likely to 
contribute to the suicide risk in doctors (Hawton and others 2000). 
Veterinarians also have ready access to medicines and knowledge of 

medicines for self-poisoning, possible con-
tributory factors for their high suicide risk. 
In addition, veterinarians are supervised less 
in their use of medicines than doctors are 
(Fishbain 1986).

Deliberate self-poisoning is the most 
common method of suicide in both male 
and female veterinarians, accounting for 
76 and 89 per cent of suicides, respectively, 
compared with 20 and 46 per cent, respec-
tively, in the general population (Kelly and 
Bunting 1998) (Table 3). Veterinarians and 
pharmacists have the highest proportions 
of suicides using this method for all occupa-

tional groups; medical practitioners also have an increased risk of this 
specific method of suicide (Kelly and Bunting 1998, Hawton and oth-
ers 2000, Agerbo and others 2007). There are many reports of the use 
of drugs for veterinary anaesthesia and euthanasia as suicide agents 
(for example, Cordell and others 1986, Sterken and others 2004). 
Barbiturates are the drugs most commonly used for suicide by doctors 
(Hawton and others 2000) and were used by at least half of male veter-
inarians who completed suicide by deliberate self-poisoning between 
1982 and 1996 in England and Wales (Kelly and others 1995). Agerbo 
and others (2007) showed that suicide rates among doctors are slightly 
elevated even when deaths by medicines are excluded, suggesting that 
the ready availability of lethal means is not the only factor increas-
ing their occupational suicide risk (Reichenberg and MacCabe 2007). 
Firearms are the second most common method of suicide by male vet-
erinarians, and the frequency of this method is also raised relative to 
the general population, accounting for 16 per cent of suicides among 
male veterinarians and 5 per cent among the general population (Kelly 
and Bunting 1998). Veterinarians working in equine, farm animal and 
mixed practice may have ready access to firearms for euthanasia of 
large animals.

Attitudes to death and euthanasia
Veterinary surgeons are often asked to end the lives of animals, either 
directly in the case of euthanasia, or indirectly in the case of involve-
ment in the slaughter of meat-producing livestock. Familiarity with 
death and dying may affect attitudes in regard to the expendability 
of life: 93 per cent of veterinary healthcare workers interviewed in a 
small-scale study indicated a favourable inclination towards euthana-
sia of human beings (Kirwan 2005). This is a higher proportion than 
in the general population (Clery and others 2007) and contrasts with 
prevailing medical opinion (Seale 2009), although comparison of these 
studies is confounded by dissimilar research methods. Positive associa-
tions have been demonstrated between tolerance of suicide (more per-
missive attitudes towards euthanasia, physician-assisted suicide and 
unassisted suicide) and suicidal thoughts and behaviour (Neeleman 
and others 1997, Etzersdorfer and others 1998, Zemaitiene and 
Zaborskis 2005, Gibb and others 2006, Joe and others 2007). The the-
ory of cognitive dissonance (Harmon-Jones and Harmon-Jones 2007) 
– that psychological discomfort arising from conflicting thoughts or 
beliefs motivates the modification of existing, or the acquisition of 
new thoughts and beliefs to reduce the inconsistency and discomfort 
– may offer an explanation for any effect of euthanasia attitudes on 
suicide risk. Veterinary surgeons may experience uncomfortable ten-
sions between their desire to preserve life and an inability to treat a 
case effectively, which could be ameliorated by modifying their atti-
tudes to preserving life to perceive euthanasia as a positive outcome. 
This altered attitude to death may then facilitate self-justification and 
lower their inhibitions towards perceiving suicide as a solution to their 
own problems.

Suicide ‘contagion’
Direct or indirect exposure to the suicidal behaviour of others can influ-
ence attitudes and increase vulnerability to suicide (Maris and others 
2000). Knowledge of individual suicides can travel readily through 
the social networks of a small profession, and awareness of high lev-
els of suicide among professional peers may be a contributory risk 
factor for suicidal behaviour in veterinary surgeons, creating a suicide 

TABLE 3: Percentage* of suicides by method for veterinarians and combined suicides for all 
occupations, for males aged 20 to 64 years and for females aged 20 to 59 years, in England 
and Wales during 1982 to 1996 (Kelly and Bunting 1998)

 Method of suicide
Poisoning with solid or 

liquid substance
Poisoning with gases 

or other vapours
Hanging and 
suffocation Drowning

Firearms and 
explosives Other

Male veterinarians 76  3  5 0 16 0
All men 20 27 27 6  5 16
Female veterinarians 89 11  0 0 –  0
All women 46 10 17 9 – 18

* Percentages may not add up to 100 due to rounding
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‘contagion’ or modelling effect among vulnerable individuals within 
a high-risk occupational group.

Cognitive and personality factors
Personality and cognitive factors are important in the prediction of 
suicide risk (Sheehy and O’Connor 2008). The relationship between 
personality traits and vocational interest is well documented (Mount 
and others 2005). Individuals have a preference for certain occupations 
based on their personality or life experiences, which could render 
them either more vulnerable or resilient to the work environment 
(Kohn and Schooler 1982, Stansfeld 2002, Wilhelm and others 2004). 
The personality profiles of medical students (Meit and others 2007) 
and doctors (Clack and others 2004) differ from those of the general 
population, and there are associations between personality factors 
and the choice of medical speciality (Borges and Savickas 2002): for 
example, mental health professionals are more likely to have early 
experiences of childhood trauma and family dysfunction than people 
in other professions (Elliott and Guy 1993), and women psychiatrists 
are more likely than women in other medical specialities to report 
personal or family histories of psychiatric disorders (Frank and others 
2001). The choice of a veterinary career may be influenced by factors 
such as a preference for working with animals rather than people; 
previous interactions with animals may play a critical role in guiding 
veterinary students into their chosen career (Martin and others 2003, 
Martin and Taunton 2005, Serpell 2005).

The veterinary profession may be particularly vulnerable to sui-
cide because of selection based on the very high academic requirements 
for entry into veterinary schools (Halliwell and Hoskin 2005). These 
admission requirements lead to an undergraduate cohort in which stu-
dents with a history of outperforming their peers are grouped with 
similarly high academic achievers, creating an environment in which 
some students question their own abilities and fear that they will be 
exposed as intellectual frauds (Zenner and others 2005). Similar senti-
ments were expressed frequently by veterinary students in the USA 
during counselling (Kogan and others 2005). This situation also applies 
to students of other health professions, and predisposes to psychologi-
cal problems among those who do not adjust and ensure their expecta-
tions of their performance are realistic (Henning and others 1998).

First-year students at a veterinary school in the USA possessed 
psychological characteristics consistent with other high-achieving 
competitive performance populations, such as professional athletes: 
they had elevated anxiety levels, placed significant value on positive 
comparisons with the competence of their peers, and harboured a fear 
of failure (Zenner and others 2005). Socially prescribed perfectionism 
(an individual’s belief that others hold unrealistic and exaggerated 
expectations of him/her that must be met in order to gain acceptance 
and approval), self-criticism, concern about mistakes and doubts about 
action have been associated with suicidality (O’Connor 2007).

Voracek (2004) reported a positive association of intelligence with 
suicide, but Gunnell and others (2005) and Andersson and others 
(2008) have reported inverse associations. Cognitive performance in 
childhood appears to be significantly and inversely related to mor-
bidity and mortality from all causes in adulthood, even at the higher 
end of the intelligence spectrum, and independent of childhood 
socioeconomic status (Martin and Kubzansky 2005). Halliwell and 
Hoskin (2005) conjectured that the highly demanding veterinary 
undergraduate course has the potential to stifle the development of 
communication skills and emotional maturity, possibly more so than 
the medical curriculum. The considerable volume and pace of learn-
ing at veterinary school is a stressor for students (Gelberg and Gelberg 
2005). Rice (2008) speculated that a factor influencing the high suicide 
risk could be that undergraduate admission criteria are based on high 
academic achievement, which might select a greater proportion of 
students with low ‘emotional intelligence’ (EI). EI is described as the 
ability to perceive emotions in oneself and others, integrate emotions 
into thought processes, understand emotions and moderate emotions 
in oneself and others (Mayer and Salovey 1997). However, there is a 
strong positive correlation between several dimensions of EI and aca-
demic achievement (Parker and others 2004, Petrides and others 2004, 
Austin and others 2005), so it seems unlikely that the current admis-
sions procedure inevitably selects a high proportion of students with 

low EI. Fostering EI may have a place in veterinary education, both to 
improve the relationship between veterinary surgeons and clients and 
to act as a buffer against stress in the profession (Gelberg and Gelberg 
2005, Timmins 2006).

Personality traits of hopelessness, neuroticism and extroversion 
may be major influences on suicide (Brezo and others 2006). A lon-
gitudinal study of UK medical graduates showed that career stress, 
burnout and satisfaction were predicted by trait measures of personal-
ity that had been assessed five years earlier when they were medical 
students (McManus and others 2004). A six-year longitudinal and 
nationwide study of Norwegian medical students demonstrated that 
the traits of neuroticism and high conscientiousness are risk factors for 
stress (Tyssen and others 2007). Tyssen and others (2001a, b, 2004) 
have shown that specific personality traits and depression are com-
mon predictors of mental health problems and suicidal ideation and 
behaviours among medical students and young doctors, and demon-
strated the utility of screening final-year medical students to identify a 
subgroup that might benefit from intervention.

Little is known about the coping strategies used by veterinar-
ians. Australian veterinary students were shown not to consistently 
employ a range of effective coping strategies to deal with the stres-
sors they encountered during their course of study (Williams and oth-
ers 2005). Veterinarians in New Zealand have been shown to make 
good use of their social networks to seek information and assistance 
in times of work-related stress, especially from informal sources such 
as friends, family and colleagues, rather than from resources such as 
health professionals, counsellors and telephone helplines (Gardner 
and Hini 2006). The importance of deploying both problem-focused 
and emotion-focused strategies to cope with the stresses of veterinary 
work has been emphasised (Bartram and Gardner 2008).

Work-related stressors
Work factors associated with psychological ill health in staff are the 
demands of work (long hours worked, work overload and pressure) 
and the associated effects of these on individuals’ personal lives; lack 
of control over work; lack of participation in decision making; poor 
social support; and unclear management and work role (Michie and 
Williams 2003). The demand-control model of job strain predicts that 
the combination of low decision latitude (low level of control over 
the work environment and limited variety of work or opportunity 
for use of skills) and heavy job demands is associated with mental 
strain (Karasek 1979). Similarly, a combination of high demands and 
low decision latitude, imbalance between effort and reward, and poor 
social support at work from coworkers and supervisors are risk factors 
for common mental disorders (Stansfeld and Candy 2006). High levels 
of decision latitude have been found to be protective of mental health 
in cross-sectional studies of veterinarians (Hesketh and Shouksmith 
1986). Individuals without any pre-employment history of psychiat-
ric disorders, exposed to high psychological job demands, had a two-
fold risk of onset of new depression and anxiety compared with those 
with low job demands (Melchior and others 2007). Lack of support 
from colleagues and supervisors, and deterioration in work charac-
teristics, are associated with onset of depression (Waldenström and 
others 2008). The central tenet of a complementary job stress model, 
the effort-reward imbalance model (Siegrist 1996), is that high effort 
in combination with low reward is a major risk factor for psychologi-
cal distress and ill health, especially in individuals characterised by a 
motivational pattern of overcommitment to their work.

Veterinary graduates typically move abruptly from the university 
environment to the relative professional and social isolation of general 
private practice. Being on call, the financial aspects of the role, and lack 
of surgical competence have been identified as the main initial difficul-
ties, and staff turnover is high, with one in three veterinary graduates 
leaving their first job within two years (Routly and others 2002). Many 
work with little supervision, do not always have access to assistance 
from colleagues and can make professional mistakes, which may have 
a considerable emotional impact and may be significant in the develop-
ment of suicidal thoughts (Mellanby and Herrtage 2004).

Veterinary work is perceived as stressful by over 80 per cent of UK 
veterinarians (Robinson and Hooker 2006). Using a short validated 
stress evaluation tool to measure and compare a number of work-
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related stressors and stress outcomes across 26 different occupations 
in the UK, veterinarians reported poorer psychological wellbeing 
than workers in most other occupations (Johnson and others 2005). 
A large cross-sectional survey of mental health and wellbeing in the 
UK veterinary profession (Bartram and others 2009b, c) showed that 
veterinary surgeons have less favourable (that is, a greater risk of work-
related stress) psychosocial working conditions in relation to demands 
and managerial support than the general working population. The 
number of hours worked, making professional mistakes, and the 
possibility of client complaints or litigation were the main reported 
contributors to stress (Bartram and others 2009c), consistent with the 
findings of a survey of work-related stress in the veterinary profession 
in New Zealand (Gardner and Hini 2006).

Financial debt is a risk factor for suicidal behaviour in the general 
population (Hatcher 1994, Hintikka and others 1998, Yip and others 
2007). Twenty-nine per cent of working doctors who died by suicide 
in England and Wales had significant financial problems in the year 
before death (Hawton and others 2004). There may be an association 
between rising student debt and suicide among veterinary surgeons 
(Williams 2006). In 2008, the average debt faced by a final-year first-
degree veterinary student in the UK was over £20,000, and 35 per cent 
of final-year students reported their financial problems as either diffi-
cult or severe (British Veterinary Association [BVA] and Association of 
Veterinary Students [AVS] 2008).

Veterinary practice occupies a difficult and complex moral posi-
tion because it serves animal and human interests, which may conflict 
(Tannenbaum 1993, de Graaf 2005). Ethical challenges are common-
place as veterinarians seek to balance their obligations to ensure the 
welfare of their patients while accommodating the owners’ expect-
ations or demands, often within strict economic constraints, the views 
of professional peers, the wider interests of society as a whole, and the 
commercial interests of private practice (Rollin 2006). Animal shelter 
workers involved with the euthanasia of unwanted animals report 
high levels of work-related stress, work-to-family conflict, poor physi-
cal health, substance misuse and low levels of job satisfaction (Rollin 
1987, Reeve and others 2005, Rogelberg and others 2007).

Interviews with US graduating veterinary students revealed that 
their most common upsetting experiences involved procedures they 
felt were unnecessary, such as when an animal’s suffering was pro-
longed because its owner did not accept that its disease was incurable 
and that death was inevitable (Herzog and others 1989). Procedures 
causing pain to animals, such as the castration of calves without 
anaesthesia, were also considered stressful to the students, and 25 per 
cent found euthanasia of animals personally distressing.

A survey of veterinarians in Finland reported high levels of work-
related stress, particularly among those working in urban areas and 
academia (Reijula and others 2003). In a cross-sectional study of the 
occupational health of veterinarians in Australia, the proportion of 
respondents with high levels of psychological distress was double 
that of the general population; significant predictors of high levels of 
distress included being less than 35 years old and having taken non-
prescription drugs in the past 12 months. Working long hours and 
being on call after hours were major contributory factors for stress. 
Veterinarians working in general practice were significantly more 
stressed than those in other roles (Fairnie 2005). In a survey of veteri-
nary surgeons in the UK, deaths of animals caused by illness or eutha-
nasia were reported to provoke significant short- and long-term emo-
tional reactions in a substantial proportion of respondents, which may 
be relevant to the instigation of depression (Fogle and Abrahamson 
1990). A study of veterinarians in the USA demonstrated that com-
municating bad news to clients is stressful and, for some individuals, 
the feelings of stress are prolonged (Ptacek and others 2004). A large 
cross-sectional study of veterinarians in Germany also recorded high 
levels of work-related stress, mainly attributable to workload and out-
of-hours on-call duties (Harling and others 2009). Small surveys of vet-
erinary surgeons in Ireland have recorded similar outcomes (Connolly 
2003, Kinsella 2006). Finally, Trimpop and others (2000a, b) demon-
strated that stress associated with long working hours was a predictor 
of traffic accident rates in German veterinarians: those who worked 
over 48 hours per week reported significantly higher levels of work 
stress and incidences of driving accidents.

The risk of suicide is raised in occupations in which those 
employed are directly dependent upon clients for their income (Stack 
2001). An exploratory study of 36 occupations found that the suicide 
rate was over 1.5 times higher for people in client-dependent occupa-
tions (such as physicians, dentists and retail proprietors) in comparison 
with those in non-client-dependent occupations, and it was assumed 
that this increased risk is associated with client dependency being a 
major source of stress (Labovitz and Hagedorn 1971). Veterinary sur-
geons in private practice work in a client-dependent environment.

Effects of gender
The PMR for suicide among veterinarians is greater among women 
than men (Mellanby 2005), but this may reflect the small absolute 
number of women concerned. This parallels the situation in the 
medical profession, in which female doctors have higher suicide rates, 
compared with the general population, than their male colleagues do 
(Baldwin and Rudge 1995, Hawton and others 2001, Schernhammer 
and Colditz, 2004, Petersen and Burnett 2008). In marked contrast to 
the general population, in which the suicide rate for men is approxi-
mately three times the suicide rate for women (Brock and others 
2006), the absolute suicide rate among doctors is similar in both sexes 
(Lindeman and others 1996, Hawton and others 2001). This differen-
tial increase in risk between the sexes requires particular monitoring in 
view of the large increase in the number of women entering the veteri-
nary profession. However, Hawton and others (2001) have suggested 
that the risk among female doctors might be expected to decline as 
they become the majority in a traditionally male-dominated occupa-
tion, and this may also apply within the veterinary profession.

Women have a greater preference for self-poisoning as a method of 
suicide than men, a pattern that is more pronounced in female doctors 
and veterinarians than in the general population (Kelly and Bunting 
1998), so it is possible that in an occupational context of ready access 
and knowledge, as in the medical and veterinary professions, the risk 
of suicide may increase more for women than for men. However, 
male doctors and veterinarians also use self-poisoning for suicide more 
often than men in general (Kelly and Bunting 1998), so this is unlikely 
to be the sole explanation for the difference between the sexes. The 
particular stresses affecting women in these professions are likely to 
contribute to the difference (Gross 1997, Hawton and others 2000). 
By far the largest and most frequent gender-related source of stress 
identified for female junior doctors is the conflict they feel between 
their career and their marital and family life, and this is strongly linked 
to depression (Firth-Cozens 1990).

Female veterinary students report higher levels of emotional empa-
thy with animals (Paul and Podberscek 2000), greater concerns for the 
welfare or rights of animals (Serpell 2005) and attach greater impor-
tance to the human-animal bond (Martin and others 2003, Martin 
and Taunton 2005) than their male counterparts. This is reflected in 
differences between male and female veterinary surgeons’ reported 
emotional responses to treatment failure and carrying out euthanasia 
(Fogle and Abrahamson 1990), and in attitudes to pain control in ani-
mals (Capner and others 1999, Raekallio and others 2003, Hugonnard 
and others 2004). This may affect the ability of women to cope with 
the emotional stresses and moral conflicts inherent in veterinary prac-
tice (Paul and Podberscek 2000).

Phillips-Miller and others (2000, 2001) surveyed married or part-
nered veterinarians in the USA about work satisfaction, work-related 
stress, marital and family stress, and perceived level of spousal  support 
for their career. The two sexes reported similar levels of work satisfac-
tion and work-related stress, but women reported a significantly high-
er effect of marital and family stress on their career and lower levels 
of spousal support than their male counterparts. The areas of greatest 
work dissatisfaction for both sexes were income and long working 
hours. Emergency calls outside office hours and unwillingness of cli-
ents to agree to diagnostic or treatment procedures were also cited as 
being particularly stressful.

Disease epidemics
Major incidents such as the outbreak of foot-and-mouth disease in 
the UK in 2001 can increase the levels of psychological morbidity in 
affected communities (Peck 2005), potentially including veterinarians 
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because of their involvement in large-scale slaughter and disposal of 
animals, provision of emotional support to farmers, and the economic 
effects on private practices. During this outbreak, veterinary surgeons 
were turned to for emotional support by 40 per cent of farmers sur-
veyed, and were the second most cited source of support, after family, 
friends and other farmers (Peck and others 2002). Calls from veteri-
narians to Vet Helpline, a peer-support telephone helpline providing 
emotional support to members of the profession in the UK, increased 
during the outbreak and decreased to pre-outbreak levels by mid-2002 

(Peck 2005). Nusbaum and others (2007) described a number of 
negative psychological reactions in veterinarians involved with the 
outbreak, and advocated training in ‘psychologic first aid’ for public 
health professionals involved in such incidents, to limit emotional dis-
tress in the rural community and themselves.

Complaints at work
Seventy-one per cent of working doctors who died by suicide in 
England and Wales between January 1991 and December 1993 

TABLE 4: Summary of studies included in this review with findings relevant to mental health in veterinarians

Study Design Sample population Location Sample size
Response 
rate (%) Key findings

Anon 2002 Cross-sectional Veterinary surgeons and
support staff

Australia  313
 183

34
20

Euthanasia, specific client behaviours or characteristics, and long 
working hours were important stressors

Bartram and others 2009a, b, c Cross-sectional Veterinary surgeons UK 1796 56 Symptoms of mental ill health elevated relative to general 
population. High psychological demands and low levels of 
support

Brown 1994 Cross-sectional Veterinary students USA  207 96 Students deploy a range of both problem-focused and emotion-
focused coping styles with relatively equal frequency

Connolly 2003 Cross-sectional Veterinary surgeons Ireland   46 26 Workload reported as main source of stress
Fairnie 2005 Cross-sectional Veterinary surgeons Australia  419 43 Proportion of highly distressed respondents was double that of 

the general population. Distress highest for those <35 years old
Fishbain 1986 Case series Veterinary surgeons USA    4 – Pethidine by intramuscular injection was principal drug abused; 

history of drug abuse in veterinary school; veterinary-sourced 
Fogle and Abrahamson 1990 Cross-sectional Veterinary surgeons UK  167 56 Animal deaths provoke severe short-term (76 per cent) and long-

term (20 per cent) emotional reactions in veterinarians
Fritschi and others 2009 Cross-sectional Veterinary surgeons Australia 2125 37 One-third reported poor psychological health but levels of 

distress, anxiety and depression similar to other professions
Gardner and Hini 2006 Cross-sectional Veterinary surgeons NZ  927 49 Those working in small animal practice, women and younger 

veterinarians reported the highest levels of stress
Hafen and others 2006, 2008 Cohort Veterinary students USA T1:93

T2:78
T1: 90
T2: 84

One-third of first-year students report clinical levels of depressive 
symptoms. Predictors include academic concerns

Hansez and others 2008 Cross-sectional Veterinary surgeons Belgium  216  9 Mean job strain and job engagement levels not higher than other 
professions, but greater negative work-home interaction

Harling and others 2009 Cross-sectional Veterinary surgeons Germany 1136 53 Work-related stress mainly attributable to workload, out-of-hours 
on-call duties and difficult clients. High alcohol consumption

Heath 2007 Cross-sectional Veterinary surgeons Australia  134 98 Only 52 per cent would opt for the veterinary profession if they 
could start their career again

Herzog and others 1989 Cross-sectional* Graduating veterinary 
students

USA   24 – Distress was associated with prolongation of animal suffering, 
procedures causing pain to animals, and euthanasia

Hesketh and Shouksmith 1986 Cross-sectional Veterinary surgeons New Zealand  411 59 Decision latitude protective of mental health; lack of control over 
speed of work and discretion are associated with anxiety

Johnson and others 2005 Cross-sectional Veterinary surgeons UK and
Ireland

 262 36† Low psychological wellbeing, intermediate job satisfaction and 
good physical health compared with 25 other occupations

Kinsella 2006 Cross-sectional Veterinary surgeons Ireland   14 44 Unsociable hours and workload ranked highest as stressors
Kirwan 2005 Cross-sectional* Veterinary surgeons, 

nurses and receptionists
UK   15 – 93 per cent have favourable inclination towards euthanasia of 

human beings
Kogan and others 2005 Cross-sectional Veterinary students USA  233 44 Non-academic stressors include additional employment, 

relationship concerns and poor self-care habits
Martin and others 2003 Cross-sectional Veterinary students USA  146 NR Human-animal bond influences decisions to become 

veterinarians, especially for women
Martin and Taunton 2005 Cross-sectional Veterinary surgeons USA  415 26 81 per cent indicated that the human-animal bond was important 

to their decisions to become veterinarians, especially for women
Mellanby and Herrtage 2004 Cross-sectional Recent graduates UK  108 27 Poor supervision, minimal support, many mistakes result in 

distress to veterinarians
Paul and Podberscek 2000 Cross-sectional Veterinary students UK  319 NR Females have higher emotional empathy with animals, which is 

sustained throughout their degree for females but declines for 
males

Phillips-Miller and others 2000, 2001 Cross-sectional Veterinary surgeons USA  305 54 Women report greater effects of marital and family stress and 
lower spousal support

Ptacek and others 2004 Cross-sectional* Veterinary surgeons USA   62 – Communicating bad news is stressful and, for some individuals, 
the feelings of stress are prolonged

Reijula and others 2003 Cross-sectional Veterinary surgeons Finland  785 67 Those working in towns or involved in education and research 
reported the most stress

Robinson and Hooker 2006 Cross-sectional Veterinary surgeons UK 9671 47 Work is perceived as stressful by 80 per cent of the profession. 
Only 53 per cent would choose veterinary career again

Routly and others 2002 Cross-sectional Recent graduates and
senior partners

UK   58
  34

54
59

Main difficulties for new graduates are being on call, financial 
aspects of the role, and lack of surgical competence

Serpell 2005 Cross-sectional Veterinary students USA  302 92 Females have greater concern for animal welfare/rights. 
Interactions with animals influences attitudes and career choice

Trimpop and others 2000a, b Cross-sectional Veterinary surgeons and
support staff

Germany  494
 284

NR Stress associated with long working hours was a predictor of 
traffic accident rates

Williams and others 2005 Cross-sectional Veterinary students USA   57 41 Narrow range of effective coping strategies
Zenner and others 2005 Cross-sectional Veterinary students USA   61 80 Psychological characteristics similar to other high-achieving 

populations

* Interview based; all other included studies are questionnaire based
† Response rate for veterinarians is not reported in Johnson and others (2005). Figure obtained from the original source Connolly (2002)
NR Not reported

Online P&A March 27.indd   393 24/3/10   15:41:59



Veterinary Record | March 27, 2010

PapersPapers PapersPapers

had had significant problems at work in the year before their death; 
over one-third of those were facing complaints, which in most cases 
appeared to have been a key factor leading to suicide, although most 
of them were also facing other problems at work and at home. Other 
common occupational problems included feeling overloaded by their 
volume of work, working long hours and feeling unable to cope with 
the responsibility of their job (Hawton and others 2004). The number 
of complaints received by the Royal College of Veterinary Surgeons 
(RCVS) from the general public increases steadily each year, with the 
main category being alleged inadequate care (RCVS 2007).

Perceived stigma
The stigma associated with mental illness is increasingly recognised as 
an important obstacle to the provision of care to people with this dis-
order (Sartorius 2007). Mental illness may be particularly stigmatising 
for those working in professions where vulnerabilities are not read-
ily tolerated. Stigma is recognised as an important influence on doc-
tors’ decisions not to seek mental healthcare (White and others 2006, 
Worley 2008), and the risk of suicide may be greater in higher income 
earners who develop mental illness, as they may feel more stigma-
tised than others with lower incomes (Agerbo and others 2001). A 
similar stigma may apply within the veterinary profession, with a 
consequent reduction in help-seeking behaviour.

Psychiatric illness
The risk of diagnosis with affective and stress-related disorders is high-
er in the human service professions (healthcare, education, social work 
and customer services) relative to all other occupations, after adjust-
ment for an extensive range of sociodemographic variables (Wieclaw 
and others 2005, 2006). Specific professions contribute differentially 
to the magnitude of this increased risk: for example, teaching and 
social services display the highest risk of stress-related disorders, and 
health professionals have an elevated risk of depression. The elevated 
risk among the human service professions may be associated with 
factors including job characteristics such as irregular working hours 
and exposure to distressing events; high and conflicting job demands; 
self-selection into certain occupations of individuals who are inclined 
to display a high degree of commitment; and men and women occu-
pying occupations in which the opposite sex predominates.

Agerbo and others (2001) explored the impact of psychiatric fac-
tors on the relative risk of suicide across 55 occupations. Only modest 
associations between suicide and occupation were observed among 
individuals who had been hospitalised previously for psychiatric ill-
ness. This implies that mental disorder lies on the causal pathway 
between occupation and suicide, or that occupational differences 
are less important once a person suffers from a psychiatric illness. 
However, doctors were a notable exception, being at almost fourfold 
higher risk than other occupations of dying by suicide if they had been 
hospitalised previously for a psychiatric disorder. Thus, the increased 

risk of suicide among doctors may be related to both an increased risk 
of psychiatric disorder and the increased risk of those with a psychi-
atric disorder to die by suicide. Although no cases of suicide among 
veterinarians were identified in the cohort of suicides examined by 
Agerbo and others (2001), it is possible that the dual effect seen in doc-
tors may also apply in the veterinary profession.

The principal psychological problems experienced by doctors are 
depression and alcoholism, and these are more frequent than in the 
general population (Firth-Cozens 2001). Pre-existing psychiatric disor-
ders, mainly depressive illness and alcohol or drug dependence, were 
present in over 86 per cent of doctors dying by suicide (Hawton and 
others 2004), and in over 90 per cent of nurses (Hawton and others 
2002). In a study of UK healthcare professionals referred to a special-
ist drug and alcohol treatment service, approximately one-third had 
previously received treatment for depression and about one-fifth had 
previously taken an overdose (Gossop and others 2001). No such data 
are available for veterinarians, but it is reasonable to speculate that 
psychiatric disorders may be a similar factor in suicides by veterinary 
surgeons. There is a ready opportunity in both professions for misuse 
of prescription medications. Among UK veterinary surgeons referred 
to a health support programme, the order of preference of substance 
misuse was alcohol, ketamine, benzodiazepines, opiates, street drugs 
(cannabis, heroin, cocaine and ecstasy) and nitrous oxide, and approxi-
mately half of those treated admitted to having had suicidal thoughts 
(Veterinary Benevolent Fund [VBF] 2007).

Bartram and others (2009a, b, c) estimated that, compared with 
the general population, UK veterinary surgeons report higher levels of 
anxiety and depressive symptoms, a higher 12-month prevalence of 
suicidal thoughts, less favourable psychosocial working conditions in 
relation to demands and managerial support, lower levels of positive 
mental wellbeing, and higher levels of negative work-home interac-
tion. The level of alcohol consumption did not appear to be a negative 
influence on mental health within the profession as a whole. This 
last observation is consistent with the findings of Mellanby and oth-
ers (2008) that the PMRs for alcohol-related deaths among male and 
female veterinary surgeons aged 20 to 64 years in England and Wales 
during the period from 1993 to 2005 were lower than for the general 
population, although the differences were not statistically significant. 
Harling and others (2009) explored the use of psychotropic substanc-
es among German veterinarians and found that the prevalence of 
smoking was lower than that in the general population, and that the 
prevalence of drug use was similar in both groups. However, alcohol 
consumption was higher among veterinarians, and the prevalence 
of dangerous levels of alcohol consumption was markedly elevated 
among female veterinarians. Hafen and others (2006, 2008) reported 
that one-third of first-year students at a veterinary school in the USA 
had symptoms of depression associated with both academic and non-
academic stressors, but it is not clear to what extent these findings can 
be generalised to veterinary undergraduates elsewhere. Allister (2009) 

FIG 1: Schematic representation of a hypothetical model to explain the risk of suicide in veterinary surgeons (reproduced with permission 
from Bartram and Baldwin 2008)
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reported elevated signs of mental ill health among fourth-year veteri-
nary students in the UK. Finally, Fishbain (1986) compared the char-
acteristics of four US veterinary surgeons with psychiatric illness with 
those of published descriptions of psychiatrically impaired doctors; 
similarities included the type of misused drug (mainly opiates), the 
number of drugs (multiple), and the source of supply (self-prescribed 
rather than street-sourced). The veterinarians in that study considered 
overwork, fatigue, situational stress and problems with significant 
others to be precipitating factors. The outcomes must be interpreted 
very cautiously, however, due to the small number of veterinarians 
studied.

Studies with findings relevant to mental health in veterinarians 
are summarised in Table 4.

Towards a hypothetical model of suicide risk  
in veterinary surgeons
A hypothetical model to explain the risk of suicide in veterinary sur-
geons has been proposed (Fig 1) (Bartram and Baldwin 2008). The 
model attempts to clarify the complex interaction of possible influenc-
es, is based on specific testable constructs, and may facilitate a more 
focused and systematic approach for suicide research and the devel-
opment of prevention strategies within the profession. The model 
is congruent with the stress-diathesis (Mann and others 1999), Cry 
of Pain (Williams and Pollock 2000, Williams 2001) and differential 
occupational risk (Stack 2001) models of suicide described above.

The principal hypotheses within this model are that suicide risk 
in veterinarians is influenced by: individuals entering the profession 
having characteristics that confer a predisposition or vulnerabil-
ity; psychological morbidity induced by psychosocial factors during 
undergraduate training and work-related stress; attitudes to suicide 
induced by the practice of euthanasia of animals and awareness of 
suicide within the profession; and access to and knowledge of means 
of suicide. The model attempts to clarify a complex interaction of pos-
sible mechanisms across the course of the veterinary career, and may 
serve as a useful heuristic to facilitate a more focused and systematic 
approach to research. Research is required to validate or disprove the 
component hypotheses.

Implications for research
Despite the low absolute number of suicides by veterinarians com-
pared with workers in other healthcare professions, the high PMR for 
suicide within the veterinary profession – one of the highest for any 
occupation – warrants dedicated research to expand the presently lim-
ited evidence base, to inform the development and implementation 
of suitable interventions. Such research would be important, not only 
for the wellbeing of individual members of the profession, but also in 
view of the potentially deleterious impact of practitioners’ mental ill 
health on the welfare of animals under their care, and the insight that 
research in this professional group might provide into influences on 
suicide in other occupations.

Each stage of the veterinary career path – from the characteristics 
of applicants to veterinary schools, undergraduate training, subsequent 
employment, and through to retirement – can be examined to identify 
early predisposing factors and later triggers for suicidal behaviour in 
the profession. This ‘life course’ approach (Gunnell and Lewis 2005) 
would enable multiple points on the career continuum to be targeted 
with appropriate interventions.

Interviews with veterinary surgeons who have experienced sui-
cidal thoughts could yield informative insights into the circumstances 
that they believe contributed to those thoughts, the nature and sources 
of help they sought, and their perceived barriers to seeking help. An 
investigation based on examination of coroners’ records on deaths of 
veterinary surgeons that received a verdict of suicide or undetermined 
cause could provide insight into the circumstances of suicides in the 
profession and help to identify proximal risk factors.

The veterinary profession’s role in providing animal euthanasia 
and so facilitating a ‘good death’, may normalise suicide, with death 
perceived as a rational solution to intractable problems. There has been 
no rigorous examination of this hypothesis to date.

Research with veterinary students could help identify whether 
there is a predilection towards mental health problems in applicants 

to veterinary school, whether there are negative influences on men-
tal health during undergraduate training, and whether individuals’ 
maladaptive coping strategies might play a role in the development 
of ill health. This in turn could lead to the development of enhanced 
assessments for entry to the veterinary degree course, and inform the 
development and timing of educational interventions at a systemic or 
individual level to improve the wellbeing of students and their resil-
ience during their subsequent careers.
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Interventions with potential to improve  
the mental health and wellbeing of  
UK veterinary surgeons
D. J. Bartram, J. M. A. Sinclair, D. S. Baldwin

The proportion of UK veterinary surgeons who die by suicide as opposed to other causes 
is approximately four times that of the general population, and around twice that of 
other healthcare professionals. Recent research suggests that veterinary surgeons report 
high levels of psychological distress. This paper proposes a portfolio of evidence-based 
interventions, for both organisations and individuals, which have the potential to improve 
mental health and wellbeing in the veterinary profession.

Veterinary surgeons in the UK are known to be at increased risk 
of death by suicide, compared with the general population (Charlton 
and others 1993, Kelly and others 1995, Kelly and Bunting 1998, 
Mellanby 2005, Stark and others 2006, Meltzer and others 2008), 
with a proportional mortality ratio for suicide around four times that 
of the general population and around twice that of other healthcare 
professions. elevated mortality from suicide has also been reported 
in the USa (Miller and Beaumont 1995), australia (Jones-Fairnie and 
others 2008) and norway (Hem and others 2005).

there has been much speculation regarding the possible mecha-
nisms underlying increased suicide risk in the profession, but little 
empirical research. a complex interaction of possible mechanisms 
may occur across the career life course of a veterinary surgeon, lead-
ing to increased suicide risk. Possible factors include the character-
istics of individuals entering the profession, negative effects during 
undergraduate training, work-related stressors (such as long working 
hours, inadequate support, emotional exhaustion, client expectations 
and unexpected clinical outcomes), ready access to and knowledge of 
means of self-harm (medicines are typically stored in practice premises, 
and deliberate self-poisoning is the most common method of suicide 
in both male and female veterinarians), stigma associated with mental 
illness, professional and social isolation, and alcohol or drug misuse 
(mainly prescription drugs to which the profession has ready access, 
such as ketamine, benzodiazepines and opiates). Contextual effects 
such as attitudes to death and euthanasia (formed through the profes-
sion’s routine involvement with euthanasia of companion animals 
and slaughter of farm animals) and suicide ‘contagion’ (due to direct or 
indirect exposure to the suicide of peers within this small profession) 
are other possible influences (Bartram and Baldwin 2008a, b).
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a postal questionnaire survey of a large stratified random sample 
of veterinary surgeons practising within the UK was conducted to 
assess the contribution of mental health and wellbeing to the elevated 
risk of suicide. Compared with the general population, the sample 
reported high levels of anxiety and depressive symptoms; a higher 
12-month prevalence of suicidal thoughts; less favourable psychoso-
cial working characteristics, especially in regard to demands and man-
agerial support; lower levels of positive mental wellbeing; and higher 
levels of negative work-home interaction (Bartram and others 2009b). 
the level of alcohol consumption does not appear to be a negative 
influence on mental health within the profession as a whole (Bartram 
and others 2009a, b). the levels of psychological distress reported sug-
gest that ready access to, and knowledge of, lethal means is probably 
not operating in isolation to increase suicide risk within the profession 
(Bartram and others 2009b). this paper aims to provide a portfolio 
of suggested evidence-based interventions, for both organisations and 
individuals, which have the potential to improve mental health and 
wellbeing in the veterinary profession.

Implications for the profession
interventions to improve psychological health have been implemented 
effectively in a variety of different work settings (Michie and Williams 
2003). an occupation-specific suicide prevention programme imple-
mented in the US air Force – aimed at decreasing stigma, enhancing 
social networks, facilitating help-seeking, and enhancing understand-
ing of mental health – reported success in lowering suicide rates (Knox 
and others 2003).

Studies suggest that poor mental health among doctors is associ-
ated with, for example, being irritable with patients, taking short cuts 
and not following procedures, which may markedly reduce standards 
of patient care (Firth-Cozens 2001, taylor and others 2007). Given 
the similarities between medical and veterinary practice, intervention 
should be important, not only for the wellbeing of individual mem-
bers of the veterinary profession, but also to safeguard veterinary public 
health and the health and welfare of animals under veterinary care.

the structure of the UK veterinary profession is highly 
 fragmented. Most practices are small businesses without the benefit 
of dedicated human resources staff or occupational health profes-
sionals to advance improvements in working conditions and the 
management and health of employees. employers have ethical and 
legal duties to assess the risk of stress-related ill health arising from 
work activities and take measures to control that risk. However, 
a balance must be achieved between personal and organisational 
responsibility for mental health and wellbeing; a comprehensive 
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programme of interventions including both individual-orientated 
and work environment-orientated elements has been shown to 
deliver the most favourable outcomes (Bond 2004, LaMontagne and 
others 2007).

rose (1992) observed that the prevalence of many diseases in a 
popul ation is directly related to the population mean of the under-
lying risk factors: when there is a small shift in the mean of a nor-
mal distribution there is a large shift in the tails of the distribution. 
Consequently, shifting the mean of the risk factors in the population 
by population-level interventions leads to a decline in the prevalence 
of the disease. the prevalence of a psychiatric disorder in a population 
is linearly related to the mean number of psychiatric symptoms in that 
population (anderson and others 1993, Whittington and Huppert 
1996). anderson and others (1993) concluded:

‘Populations thus carry a collective responsibility for their own mental 
health and well-being. this implies that explanations for the differing 
prevalence rates of psychiatric morbidity must be sought in the charac-
teristics of their parent populations; and control measures are unlikely 
to succeed if they do not involve population-wide changes.’

it is important, therefore, that interventions within the veterinary 
profession are directed at the level of the entire occupational popula-
tion, rather than merely targeting those in psychological distress.

the cross-sectional nature of studies of mental health in the pro-
fession (for example, Gardner and Hini 2006, Bartram and others 
2009b, Fritschi and others 2009) precludes inference of causality, but 
the results suggest a number of primary (preventive), secondary (amel-
iorative) and tertiary (reactive) interventions, for both organisations 
and individuals, which have the potential to reduce psychological dis-
tress in the profession. in this paper, particular consideration is given 
to the concept of ‘countervailing interventions’ – those focused on 
increasing the positive experience of work rather than decreasing the 
negative aspects – by incorporating some of the sources of satisfaction 
in veterinary work identified by Bartram and others (2009c), as these 
may help counteract the effects of workplace stressors (Kelloway and 
others 2008). Proposed interventions are summarised in tables 1 and 
2. research is required to assess the effectiveness of these proposed 
interventions on the dual outcomes of the mental health of veteri-
nary surgeons and their work performance in terms of animal and cli-
ent care (for example, reduction in complaints and litigation). this 
approach applies the precautionary principle in recognising the need 
for further research on interventions while simultaneously advocating 
that there is adequate evidence from outside the veterinary profession 

to justify prompt concerted action, and is in accordance with the asser-
tions of rose (1992) on preventive medicine:

‘Certainty is not a prerequisite for action. … that action may then pro-
ceed alongside continuing research and evaluation, recognising that 
new evidence may mean a change of policy.’

employee participation in the process of introducing interventions 
can help to refine interventions to optimise their fit within the con-
text of a specific workplace, and may in itself help to diminish some 
dimensions of work-related stress (LaMontagne and others 2007).

the following are possible areas for intervention to improve the 
mental health and wellbeing of veterinary surgeons, based on evidence 
of their need within the profession and efficacy of such interventions 
in other fields.

Possible areas for intervention
Mental health promotion
educational initiatives to improve mental health and wellbeing 
could be integrated into the early undergraduate curriculum and be 
made accessible to those already working in the profession. topics 
could include evidence-based techniques to: enhance intra- and 
interpersonal adaptive coping skills; enable early recognition of 
mental ill health in oneself and others; recognise and engage sui-
cidal colleagues and help them to stay safe and seek further assist-
ance; increase awareness of the dangers of alcohol misuse; challenge 
stigma and discrimination; and enhance help-seeking behaviours. 
Peer-led tuition could be provided by a national network of suitably 
trained veterinary surgeons. Primary interventions at undergraduate 
level are likely to have the greatest long-term benefit and be among 
the easiest to implement (Gerrity 2001). timely intervention with 
young people who show early signs of mental ill health is impor-
tant, as younger age of onset of depression is associated with greater 
suicidal intent, irrespective of the age of onset of suicidal thoughts 
(thompson 2008).

Consideration could be given to the production of a short educa-
tional video for use in veterinary schools and conferences as part of an 
outreach campaign to raise awareness of suggested measures to reduce 
the levels of psychological distress in the profession.

Monitoring of trends
a recent cross-sectional study of mental health and wellbeing among 
veterinary surgeons in the UK (Bartram and others 2009b) provides a 
baseline of measures from which to monitor future change and trends 
in mental health and wellbeing. the rCVS Survey of the Profession 
could provide a suitable medium for such monitoring as it is mailed to 
the entire membership and achieves a response rate of approximately 
50 per cent (robinson and Hooker 2006). the Warwick-edinburgh 
Mental Wellbeing Scale (WeMWBS) (tennant and others 2007) 
would be an appropriate instrument for inclusion in the questionnaire 
as it is designed to measure population-level changes in mental well-
being and the score is correlated with anxiety and depressive symp-
toms, suicidal thoughts and psychosocial working conditions among 
veterinary surgeons (Bartram and others 2010). a shorter seven-item 
version of WeMWBS is also available, and benefits from brevity and 
more robust scaling properties than the full scale (Stewart-Brown and 
others 2009). Monitoring would help in the evaluation of effective-
ness of any interventions introduced.

Accessible and appropriate support services
there is a need to evaluate the effectiveness of existing initiatives 
to support mental health in the UK veterinary profession, such as 
Vet Helpline and Veterinary Surgeons’ Health Support Working 
Party, to determine whether modification or additional provision 
is required. Consideration could be given to the introduction of a 
telephone counselling service, possibly as part of an employee assist-
ance programme provided by individual veterinary employers or 
associated with membership of a veterinary professional organisa-
tion, such as the British Veterinary association (BVa). Similarly, a 
service to facilitate employment dispute resolution and encourage 
better employment relations within the veterinary profession has 
potential to improve working life.

TABLE 1: Proposed individual-orientated interventions with 
the potential to help alleviate psychological distress among 
veterinary surgeons

Intervention

Primary
  Enhanced assessments at undergraduate level to inform the development, timing  
    and targeting of educational interventions to improve resilience during the  
    subsequent career
  Consider screening undergraduates to identify at-risk individuals and provide  
    appropriate levels of support
  Mental health promotion: techniques to improve mental wellbeing, enhance  
    adaptive coping skills, increase awareness of the dangers of alcohol misuse, and  
    reduce perceived stigma
  Education to facilitate early recognition of psychological problems in self and others
  Consultation skills training to improve communication and thereby help to manage  
    client expectations and handle complaints effectively
  Introduction of emotional reflection into the Professional Development Phase
  Increase awareness of existing support initiatives: Vet Helpline, Veterinary Surgeons’  
    Health Support Working Party, Vetlife website
  Advice for veterinary surgeons considering alternative careers within or outside the  
    profession
Secondary
  Improving help-seeking behaviour, including encouragement to use existing support  
    initiatives
  Support during complaints and disciplinary proceedings
  Provision of a service to help resolve employment-related disputes
  Litigation under employment law
Tertiary
  Counselling and psychotherapy
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Working conditions
Veterinary surgeons report less favourable psychosocial work charac-
teristics than the general working population in relation to demands 
and managerial support (Bartram and others 2009b, c). there is con-
sistent evidence from a number of cross-sectional and longitudinal 
studies that high psychological demands, low decision latitude (con-
trol) and low social support at work are predictive of mental ill health 
(Stansfeld and Candy 2006, Bonde 2008, netterstrøm and others 
2008). Working conditions are potentially modifiable and improve-
ments can enhance mental health and wellbeing. Successful interven-
tions that improve psychological health use training and organisation-
al approaches to increase participation in decision-making, increase 
support and feedback, and improve communication (Michie and 
Williams 2003).

Veterinary surgeons in the UK report relationships with col-
leagues and clients as important sources of work-related satisfaction 
(Bartram and others 2009c). Consequently, encouraging both formal 
and informal supportive relationships between work colleagues and 
with clients has the potential to improve mental health and well-
being. the development of a workplace culture in which there is 
regular constructive feedback and where problems are addressed 
sensitively could generate a more supportive work environment. 
Opportunities for clinical supervision, mentorship and review 
could be expanded and collaborative team-working encouraged. 
the importance of workplace relationships has been recently high-
lighted by research associating a poor team climate at work with 
depressive disorders and subsequent antidepressant use (Sinokki and 
others 2009). Deficiencies in people-management skills, including 
supervision, team leadership and competence in strategies for the 
prevention and reduction of work-related stress among employees, 
could be identified and addressed in veterinary practices. Meetings to 
discuss stressful work experiences appear to protect against suicidal 
thoughts (ideation) among female physicians (Fridner and others 
2009), which suggests that regular implementation of such meetings 
may have similar value among veterinary surgeons.

High levels of job satisfaction have been shown to protect doctors’ 
mental health against the harmful effects of job stress (taylor and oth-

ers 2005). interpersonal relationships are a central theme of mental 
health promotion programmes (Stewart-Brown 2005). Durkheim 
(1897) observed over a century ago that the frequency of suicide varied 
inversely with social cohesion:

‘… we might observe that since the strength of the collective is one 
of the obstacles that best limits suicide, this cannot weaken without 
suicide rising.’

‘… in a coherent and vital community, there is a continual 
exchange of ideas and feelings from all to each and from each to all 
which is like mutual moral support, so that the individual, instead 
of being reduced to his resources only, participates in the collective 
energy and draws on it when his own is exhausted.’

While it may be facile to suggest that measures to improve social 
support within the veterinary profession would make suicide less 
likely, the possibility should not be discounted.

the structure of the veterinary profession is presently undergoing 
considerable changes, including increasing numbers of female gradu-
ates, increasing numbers of practices in corporate ownership, a decline 
in traditional mixed practice in favour of specialisation, and a trend 
towards consolidation of farm animal practices into fewer units cover-
ing larger geographical regions. Higher perceived levels of workplace 
change have negative effects on psychological health (for example, 
Loretto and others 2005). Perceived coworker support and accurate 
information about impending change can reduce the impact on health 
(Platt and others 1999). Organisations could provide employees with 
timely information to enable them to understand the reasons for pro-
posed changes and ensure adequate employee consultation on changes 
and opportunities for employees to influence proposals.

all employers have a legal responsibility under existing UK 
health and safety at work legislation to ensure the health, safety and 
welfare of their employees, and are required to undertake risk assess-
ments and take reasonably practicable steps to address the risks iden-
tified; however, failings in active health risk management systems in 
UK small animal veterinary practices have been reported (D’Souza 
and others 2009). the legal responsibility includes minimising the 
risk of stress-related illness. there is a need to ensure that attention 
to mental health, and not merely physical health, is recognised by 
veterinary employers as an integral requirement of the legislation. 
the incorporation of formalised procedures for surveillance of work-
place-specific psychosocial risks, and the development and imple-
mentation of suitable plans for their mitigation, into the require-
ments for accreditation under the rCVS Practice Standards Scheme 
is worthy of consideration, especially in view of the potential effects 
of the mental health and wellbeing of veterinary surgeons on animal 
care. By the omission of any reference to work-related stress in the 
rCVS Practice Standards Scheme requirements relating to health and 
safety of employees (rCVS 2009), the rCVS may be inadvertently 
re inforcing any perception among employers that health and safety 
legislation relates only to physical risks. Bartram and turley (2009) 
provided guidance on risk assessment for work-related stress in the 
context of veterinary practices using an approach advocated by the 
Health and Safety executive. Further materials could be developed 
that present a compelling business case for psychological health and 
safety at work, beyond ethical and legal obligations, and inform vet-
erinary businesses on how to create and sustain working environ-
ments that optimise the mental health of employees. Workplaces 
implementing specific measures to improve the mental health and 
wellbeing of veterinary surgeons should be identified and publicised 
as models of best practice.

the rCVS Professional Development Phase aims to support new 
graduates during their attainment of clinical skills in their first year in 
practice. the incorporation of elements of emotional reflection into 
this phase would give recognition to the importance of psychologi-
cal health, and encourage new graduates to consider their emotional 
needs and development opportunities early in their careers.

Other personal and work-related stressors
the total number of hours worked and out-of-hours on-call duties are 
self-reported by veterinary surgeons to be major contributors to stress 
(Bartram and others 2009c), although, in keeping with studies among 

TABLE 2: Proposed organisation-orientated interventions with 
the potential to help alleviate psychological distress among 
veterinary surgeons

Intervention

Primary
  Regular population-level monitoring of mental health and wellbeing of the  
    veterinary profession using valid and reliable instruments
  Regular monitoring of psychosocial work characteristics of individual workplaces:  
    iterative process of measurement and modification
  Providing a safe means of recognising and discussing concerns about colleagues
    Improving management skills for senior veterinary surgeons: better supervision  
    skills, recognition of risk, team leadership, regular staff appraisals, improved  
    communication of change
  Increase management support, including mentoring programmes to assist new  
    graduates to gain confidence
  Increase participation in decision-making
  Changing work practices: reduction in working hours, use of dedicated providers of  
    out-of-hours veterinary care, regular breaks, adequate clerical support
  Evaluation of the effectiveness of existing initiatives to support mental health
  Provide opportunities to enhance interpersonal relationships with colleagues  
    and clients
  Opportunities for improved work-home interaction, for example, flexible  
    work options
  Establish wellbeing as an essential value of the organisation to create the  
    appropriate culture
  Restoration of confidence in RCVS complaints and disciplinary processes
Secondary
  Provision of accessible and appropriate support services, for example, counselling,  
    cognitive behavioural therapy, telephone helplines
  Reduce discriminatory work practices
  Adjustments to the work environment to enable an individual to continue working
Tertiary
  Policies to facilitate rehabilitation and reintegration back into the workplace
  Consider controlling access to specific medicines
  Signage positioned in close proximity to medicine stores
  Intervention after a suicide to support those affected and reduce the risk of contagion
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doctors (tyssen and Vaglum 2002), a recent study (Bartram and oth-
ers 2009c) failed to show an association between working long hours 
and mental health and wellbeing. nevertheless, the requirements of the 
Working time regulations (anon 1998) – which prescribe maximum 
working hours and minimum rest periods – should be observed. the 
related issue of whether inactive periods during on-call duties contribute 
towards the total number of hours worked requires prompt resolution.

Making professional mistakes, the possibility of client com-
plaints and/or litigation, and client expectations are reported to be 
major contributors to stress among veterinary surgeons in the UK 
(Bartram and others 2009b, c). Consultation skills training focused 
on improving competencies in communication to manage client 
expectations and deal with complaints may help to mitigate these 
stressors. the curricula of some UK veterinary schools contain ele-
ments of professional communication skills training (Gray and oth-
ers 2006), but there is scope for this to be greatly expanded. the 
rCVS and professional indemnity insurance providers could give 
consideration to how to improve the access of veterinary surgeons 
to appropriate advice and support when cases are referred to them. 
there is a general consensus on a need to update the rCVS com-
plaints and disciplinary procedures in the interests of both the public 
and the profession (House of Commons environment, Food and 
rural affairs Committee [eFraCom] 2008). efforts to improve vet-
erinary surgeons’ respect for and confidence in the procedures could 
relieve some of their associated concerns.

Managing personal finances is self-reported as an important stressor 
for recent veterinary graduates (Bartram and others 2009c). it is likely 
that concerns will rise among future graduates given the introduction 
of tuition fees in 2006 and the prospect that fees may be increased. the 
provision of debt management guidance during undergraduate training 
has the potential to help reduce the stress associated with the repayment 
of student loans after graduation. Consideration could be given to lob-
bying government to allow students’ costs associated with compulsory 
extramural studies to be incorporated into the tuition fee loan structure.

Work-home interaction
Some veterinary surgeons experience high levels of negative work-
home interaction (Bartram and others 2009b). renewed attention 
to existing policies and practices is recommended to address the 
extent to which work and home life are in conflict for both men and 
women in the profession. this may be achieved through flexible 
working hours, reduced working and on-call hours, or job sharing, 
as negative work-home interaction is associated with the number of 
hours worked and on call. the formation of out-of-hours coopera-
tives with local practices or the use of dedicated providers of out-of-
hours veterinary care has potential to reduce negative work-home 
interaction.

Crisis intervention and return to work
attempts could be made to facilitate the early identification of signs 
of psychological distress at work and enable appropriate and support-
ive intervention, which may involve making reasonable adjustments 
to the work environment to enable an individual to continue work-
ing. Screening workers for early signs of depression, and encourag-
ing effective treatment, can improve clinical outcomes and work 
performance (Wang and others 2007). associated initiatives to help 
break the stigma of mental health as a character weakness would be 
complementary.

employers could create a positive culture of acceptability of sick-
ness absence that enables veterinary surgeons to take time off work 
without excessive feelings of guilt, encourages them to recover suf-
ficiently before returning to work, and manages the consequences of 
individual absences for their colleagues in a fair and equitable way.

the elevated levels of psychological distress reported in the UK vet-
erinary profession suggest that the ready availability of lethal means is 
probably not operating in isolation to increase suicide risk within the 
profession (Bartram and others 2009b). However, in view of the over-
whelming evidence of an association between suicide rates and avail-
ability of lethal means (Hawton 2007), and the effectiveness of restric-
tions on access to lethal means as an approach to suicide prevention 
(Daigle 2005, Mann and others 2005, Hawton 2007), consideration 

should be given to mechanisms to moderate the opportunity for veteri-
nary surgeons to use certain medicines for suicide at times of high risk, 
notwithstanding the immediate implications for dispensing and admin-
istration of medicines. in other professions where access to lethal means 
is inevitable, such as the use of firearms by the military, at times of high 
risk, restrictions are placed on the opportunity to use lethal means for 
suicide (for example, solitary armed duty), as distinct from imposing 
blanket restrictions on access (Mahon and others 2005). this model 
may have application in the veterinary profession; for example, restric-
tion of unsupervised access to injectable barbiturates at times of high 
risk to minimise opportunity to remove them from the workplace for 
self-administration.

Placement of signage at geographical suicide ‘hot spots’, display-
ing details of accessible sources of emotional support, can be an effec-
tive suicide prevention measure (for example, King and Frost 2005). 
Signage is a low-cost intervention that capitalises on existing services, 
can be promptly implemented and is based on robust evidence of effec-
tiveness. Signs displaying helpline telephone numbers, positioned in 
close proximity to practice medicine stores, might have a similar effect 
on individuals considering suicide, and could also serve to increase 
awareness among all practice employees of sources of support.

Consideration could be given by veterinary employers and profes-
sional bodies to the development and implementation of policies to 
facilitate the reintegration of veterinary surgeons back into the work-
place with respect and sensitivity following a mental health crisis.

Consideration could also be given to the development of a pro-
tocol for effective intervention after a suicide to provide guidance 
to veterinary employers on the communication of information to 
employees relating to a colleague’s suicide and provision of support 
to all those affected.

Future research
a qualitative interview-based study of veterinary surgeons who have 
experienced suicidal ideation may identify trends in factors consid-
ered to have influenced those thoughts, and could explore help-seek-
ing behaviours and perceived barriers to seeking help. Such mixed-
methods research, integrating qualitative and quantitative data, holds 
potential for a more comprehensive understanding of mental health 
and wellbeing in the profession.

Prospective longitudinal studies would help to identify factors 
with a causal association with mental health. Studies reported to 
date focus on practising veterinary surgeons. However, each stage of 
the veterinary career path – from the characteristics of applicants to 
veterinary schools, undergraduate training, subsequent employment, 
and through to retirement – requires examination, to identify early 
predisposing factors and later triggers for suicidal behaviour in the pro-
fession. this ‘life course’ approach to studying suicide (Gunnell and 
Lewis 2005) will enable multiple points on the career continuum to be 
targeted with appropriate interventions.

research with veterinary students could help to identify whether 
there is a predilection towards mental health problems in applicants 
to veterinary school, whether there are negative influences on mental 
health during undergraduate training, and whether individual-specific 
maladaptive coping strategies might play a role in the development of 
mental ill health.

an investigation examining the coroners’ records for veterinary 
surgeons who completed suicide or died by an undetermined cause 
would provide insight into the circumstances of suicides in the profes-
sion and help to identify proximal risk factors. it has been suggested 
that attitudes towards suicide (the degree to which an individual views 
suicide as an acceptable option in some circumstances) may moderate 
the link between hopelessness and depressive symptoms and levels of 
suicidal ideation (Gibb and others 2006). attitudes can also influence 
help-seeking behaviour. the veterinary profession’s role in the provi-
sion of animal euthanasia and the facilitation of a ‘good death’ may 
normalise suicide, with death perceived as a rational solution to intracta-
ble problems; however, there has been no rigorous examination of this 
hypothesis to date.

translational research is required to develop interventions, which 
will then need to be piloted and their effectiveness and utility evalu-
ated across the range of different veterinary work settings.
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Conclusions
the observations from recent research and the proposals for interven-
tion described in this paper have numerous implications for the vet-
erinary profession, and ongoing advocacy will be required across a 
range of stakeholders within the profession to demonstrate the need 
for and encourage the development and implementation of suitable 
interventions. the establishment of a single collaborative body with 
a mandate from all the key veterinary professional organisations to 
provide direction to, and coordination and integration of initiatives 
that attempt to improve psychological health within the veterinary 
profession could help to ensure a unified strategy and maximise 
effectiveness.
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Addendum
a number of the interventions proposed have been implemented 
or are in development since the original manuscript was submitted. 
this is testament to the highly commendable and ongoing efforts of 
various veterinary professional bodies in the UK, including, but not 
limited to, the rCVS, BVa, Veterinary Benevolent Fund and Vetlife 
Steering Committee, to promptly address concerns regarding mental 
health and wellbeing in the profession. Furthermore, there are pres-
ently related academic research programmes underway at the univer-
sities of edinburgh, Oxford and Southampton and a number of the 
UK veterinary schools to inform the development of evidence-based 
interventions with potential to improve mental health and wellbeing 
in the veterinary profession. the intention is to measure the effective-
ness of the portfolio of existing and future interventions to track the 
progress of these collective efforts.
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Abstract

Purpose To examine the psychometric properties of the

14-item Warwick-Edinburgh Mental Well-being Scale

(WEMWBS) in the UK veterinary profession by the appli-

cation of Rasch analysis, and to assess the external construct

validity of the derived interval scale measurements.

Methods Data sets were derived from two independent

cross-sectional surveys of the veterinary profession

(n = 8,829 and n = 1,796). Rasch analysis (n = 500)

included response option thresholds ordering, tests of fit,

differential item functioning, targeting, response depen-

dency, and person separation index (PSI). Unidimension-

ality was evaluated by principal component analysis of

residuals. The findings were validated across further

subsamples from both data sets. The external construct

validity of the Rasch-fitting item set was evaluated by

associations with other measures of psychological health or

psychosocial work characteristics.

Results Data for the original 14 items deviated signifi-

cantly from Rasch model expectations (chi-square =

558.2, df = 112, P = \0.001, PSI = 0.918). A unidi-

mensional 7-item scale (Short WEMWBS, SWEMWBS)

with acceptable fit to the model (chi-square = 58.8, df =

56, P = 0.104, PSI = 0.832) was derived by sequential

removal of the most misfitting items. The external con-

struct validity of SWEMWBS was supported.

Conclusions SWEMWBS has robust interval-level mea-

surement properties which support its suitability as an

indicator of population mental health and well-being in this

occupational group with elevated suicide risk.

Keywords Psychometrics �Mental health �Veterinarians �
Occupational health

Abbreviations

CI Confidence interval

DIF Differential item functioning

HADS Hospital Anxiety and Depression Scale

HADS-A Anxiety subscale of Hospital Anxiety and

Depression Scale

HADS-D Depression subscale of Hospital Anxiety

and Depression Scale

HSE MSIT Health and Safety Executive Management

Standards Indicator Tool

ICC Item characteristic curve

PSI Person separation index

RCVS Royal College of Veterinary Surgeons

SD Standard deviation

SWEMWBS Short Warwick-Edinburgh Mental Well-

being Scale

WEMWBS Warwick-Edinburgh Mental Well-being

Scale

WHI_N Negative work–home interaction

Introduction

Rating scales for the measurement of psychological health

in occupational groups are valuable tools to assess, for

example, the levels of work-related stress or the response

to interventions. It is a requirement that health rating

scales are a rigorous measure of the variables (aspects of

health) they claim to quantify, if clinically meaningful
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interpretations are to be made from response data. The

main aims of psychometric methods are to ascertain whe-

ther it is legitimate to produce total scale scores from items,

and the extent to which these scale scores measure the

variable they purport to measure (validity), are free from

random error (reliability), and are sensitive to changes in

the variable over time (responsiveness).

In the UK, mortality due to suicide is higher in the vet-

erinary profession than in the general population, the pro-

portional mortality ratio for suicide being around four times

that of the general population and twice that of other

healthcare professions [1, 2]. The relative risk of suicide

across occupational groups is often explained by differences

in demographic factors, but veterinary surgeons have a

higher risk of suicide even when these are taken into account

[3]. It is uncertain whether the increased risk derives from the

characteristics of individuals entering the profession, the

work environment, or other factors known to influence sui-

cide risk such as ready access to lethal means [1].

Robust measurement of the psychological health of this

occupational group is an important first step towards sui-

cide prevention. The Warwick-Edinburgh Mental Well-

being Scale (WEMWBS) [4] is a 14-item instrument

developed for assessing positive mental well-being at a

general population level. The scale operationalises a wide

conception of mental well-being including positive affect

(i.e. hedonic aspects of well-being: feelings of optimism,

cheerfulness, and relaxation); psychological functioning

(i.e. eudaimonic aspects of well-being: energy, clear

thinking, self-acceptance, personal development, compe-

tence, and autonomy); and interpersonal relationships [4].

Psychometric properties of the WEMWBS have been

reported for UK adult and student general population

samples [4, 5] and the UK veterinary profession [6].

However, in common with many health rating scales, it

uses the Likert method of summated ratings, in which

sequentially ordered response options for each item are

scored with sequentially ordered integers, and item scores

are summed to give a total score. This leads to the potential

for misinterpretation because, although the total scores

have a rank order, the intervals between each score are not

necessarily equal. The ordinal scores are sufficient to

separate respondents into groups based upon the magnitude

of the health dimension being measured and to indicate

whether the severity has improved or worsened. However,

it is not possible to make meaningful score comparisons

between subgroups of respondents and it is difficult to

interpret any change in the score over time because the

distance between each score on the scale does not neces-

sarily reflect equidistant steps in the severity of the

underlying construct [7]. Furthermore, the application of

parametric statistical methods is limited by their inherent

assumption that the intervals between each score are equal.

Rasch analysis uses a mathematical model to evaluate

the legitimacy of summing item scores to generate mea-

surements [8] and to compute a raw ordinal score to

interval scale transformation [9]. Assessment of the psy-

chometric properties of WEMWBS by the application of

Rasch analysis to a UK adult general population sample

demonstrated that a 7-item version of WEMWBS (Short

WEMWBS, SWEMWBS) conformed to the Rasch model

requirements for interval-level scaling. However, psycho-

metric properties are not inherent to an instrument, but

estimates that may vary across different samples and set-

tings [10, 11]. Quantitative group comparisons between,

for example, the general population and the veterinary

profession, are not defensible if the instrument scores

cannot be interpreted in the same way across the groups

concerned [12]. Variation in the psychometric properties of

instruments across different occupational groups has also

been reported [13, 14].

Consequently, it is appropriate to examine the psycho-

metric properties of an instrument in populations which

may differ from those in which the properties have been

assessed previously. The veterinary profession is not rep-

resentative of the general population in demographic

structure (e.g. ethnicity, employment status, educational

attainment, income, and social grade) [15] or the levels of

self-reported mental health and well-being [16]. It is

therefore meaningful to evaluate the properties of the

WEMWBS in the context of this occupational group.

The aims of this study were to (a) evaluate the psycho-

metric properties of the WEMWBS using Rasch analysis,

(b) compute a raw score to interval scale transformation

for the set of items which fit model expectations, and

(c) examine the external construct validity of the Rasch-

derived interval scale.

Methods

Participants and data collection

The study was based on the data sets derived from two

independent cross-sectional surveys: (a) a postal ques-

tionnaire survey (mailed in October/November 2007) of a

large stratified random sample of veterinary surgeons

practising in the UK, yielding a response rate of 56.1%

(1,796/3,200) [16] (Survey 1), and (b) The Royal College

of Veterinary Surgeons (RCVS) Survey of the Profession

2010 which was administered during January–February

2010 by the Institute of Employment Studies on behalf of

the RCVS and mailed to all veterinary surgeons registered

to practise in the UK, yielding a response rate of 37.4%

(8,829/23,594) [15] (Survey 2). The WEMWBS and sev-

eral other psychometric instruments relating to mental
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health and well-being were embedded in the questionnaire

of Survey 1. The WEMWBS was the only psychometric

instrument embedded in the principally employment-rela-

ted questionnaire of Survey 2. The demographic and

occupational profile of respondents was generally in close

alignment with that of the original sample for both surveys

[15, 16].

Measures

Each of the 14 items of the WEMWBS is answered on a

5-point Likert scale (1–5), based on the respondent’s

feelings over the previous 2 weeks, giving a minimum total

score of 14 and a maximum total score of 70. A higher

score indicates a higher level of mental well-being [4]. In

teenage student and adult samples of the UK general

population, the scale fulfilled traditional psychometric

criteria including Cronbach’s alphas: 0.87–0.91; 1-week

test–retest reliabilities (intra-class correlation coefficient):

0.66–0.83; and moderate to high correlations with several

comparator scales measuring well-being, positive affect, or

mental health [4, 5].

The external construct validity of the Rasch-derived

interval scale was assessed in the present study by testing

associations with scores on the Hospital Anxiety and

Depression Scale (HADS) [17]; the negative work–home

interaction (WHI_N) subscale of the SWING instrument

[18]; the demands, control, and managerial support sub-

scales of the Health and Safety Executive Management

Standards Indicator Tool (HSE MSIT) [19]; and with the

response to a question on suicidal ideation over the pre-

vious 12 months, sourced from the second National Survey

of Psychiatric Morbidity, ‘Have you thought of taking your

life, even if you would not really do it? [20]’.

Rasch analysis

The Rasch model assumes that the probability of a par-

ticular respondent affirming a particular response option

for an item is a logistic function of the relative distance

between the level of the latent variable (in this study,

mental well-being) expressed by the response option for

that item (the item difficulty) and the level of mental well-

being of the person (the person ability) on a linear scale.

The unit of measurement of the Rasch model is the logit

which is defined, for polytomous scoring (i.e. scales in

which the items have more than two response options, like

the WEMWBS), as the log odds ratio of the probability of

responding with category X to the probability of respond-

ing with category X - 1 [21]. The model and analytical

process are described in detail elsewhere [7, 9]. In essence,

a Rasch analysis examines the extent to which the observed

data (responses to scale items) are consistent with (i.e. ‘fit’)

predictions of those responses from the Rasch model

(which defines how a set of items should perform for the

response data to be transformed into interval scaling).

Thus, the difference between expected and observed scores

indicates the degree to which rigorous measurement is

achieved [22]. Item fit was evaluated iteratively: The data

for misfitting items were examined to try to identify

potential explanations, the most misfitting items were

removed sequentially, and fit of the remaining items was

re-evaluated until the criteria for Rasch model fit were

satisfied. The possibility of constructing a second scale

from the deleted items was investigated by testing the fit of

these items to the Rasch model.

Cases with no missing WEMWBS scores were selected

in the Survey 2 data set (n = 7,837). Four random samples

of n = 500 cases were drawn, without replacement, for use

in the Rasch analysis. Rasch analysis was applied to sub-

sets of the full data set because there is evidence that some

Rasch fit statistics for scales with polytomous response

categories are highly dependent on sample size, which

translates into a greater likelihood of Type I errors (falsely

rejecting an item as not fitting the Rasch model) with

increased sample size [23]. Stable calibrations from Rasch

analysis are considered achievable with a sample size of

250 or greater, irrespective of the targeting of the item

difficulty to the person ability of the sample [24]. In order

to obtain robust estimates, the findings of Rasch analysis on

the first subset examined were cross-validated on each of

the other three subsets from the Survey 2 data set and a

random sample of 500 cases with no missing WEMWBS

values drawn from the Survey 1 data set. The results should

be consistent across each of the five subsets of data. The

transformation from raw score to interval measurement

was computed using a data set comprising all respondents

with no missing item response data from Survey 1 and

Survey 2 combined (n = 9,754). Use of the large combined

data set enhanced the precision of the estimates irrespective

of the targeting of the scale [25].

Fit to the Rasch model was assessed through overall

summary tests of fit, individual item fit, and individual

person fit, using statistical (fit residual, chi-square) and

graphical (item characteristic curve, ICC) indicators [7].

We also examined (a) evidence that the response options

for each item work as intended to reflect sequential levels

of mental well-being (item response option threshold

ordering), (b) the extent to which the level of mental well-

being expressed by the item response options are matched

to the level of mental well-being of people in the sample

(targeting), (c) evidence that responses to items are not

associated with responses to other items other than through

the latent variable being measured (response dependency),

and (d) evidence that responses to items are not biased by

gender or age (differential item functioning, DIF). For the
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purpose of DIF assessment, the age of respondents was

categorised into 4 different groups based on age quartiles

computed from the full Survey 2 data set of respondents

with no missing WEMWBS values (under 33 years,

33–42 years, 43–54 years, and 55 years and over).

A basic assumption when summing rating scale items

into a total score is that the items represent a common

underlying construct; that is, they should be unidimen-

sional. Unidimensionality requires that there should be

only random associations between the items once the factor

accounting for the principal associations between the items

(the ‘Rasch factor’) has been taken into account. To test

this formally, the items were divided into two subsets based

on whether they loaded positively or negatively on the first

principal component of the residuals. These two subsets of

items were used to make separate person estimates for each

person which were compared by the application of a series

of t tests. Fewer than 5% of tests should be significantly

different (or the lower bound of the 95% binomial confi-

dence interval should overlap 5%) for the scale to be

considered unidimensional [9, 26, 27].

Reliability was assessed using the person separation

index (PSI), which is analogous to Cronbach’s alpha,

substituting the person estimate from the Rasch model

(logit value) for the ordinal raw score in the same formula

[9]. Reliability for group-level or individual use is indi-

cated by values[0.7 or[0.85, respectively [9]. Bonferroni

adjustment was applied to the 0.05 alpha level for both fit

and DIF statistics due to the multiple testing. Rasch anal-

ysis was performed with a partial credit model using

RUMM2030 software [28].

External construct validity

To assess convergent construct validity, the extent to which

scores are associated with other measures of the same or

theoretically similar constructs [29], Pearson correlation

coefficients were computed to explore possible pairwise

correlations between scores on the Rasch-derived interval

scale and scores on HADS, WHI_N, and the demands,

control and managerial support subscales of HSE MSIT,

using the data set from Survey 1. In addition, using the

same data set, multiple regression was applied to estimate

any associations between scores on the Rasch-derived

interval scale, the above measures and suicidal ideation

after adjustment for age and gender and each of the other

scales. We hypothesised that (a) the Rasch-derived interval

scale would show moderate negative correlations (r =

-0.3 to -0.7) with HADS-A and HADS-D subscales,

which capture anxiety and depressive symptoms, respec-

tively, and moderate positive correlations with the HSE

MIST subscales (the directions of correlation are different

because an increase in HADS scores signifies higher levels

of anxiety or depressive symptoms, and an increase in HSE

MIST scores signifies more favourable psychosocial work

characteristics, that is, lower risk of work-related stress);

(b) in multiple linear regression (the Rasch-derived interval

scale as the as the dependent variable), suicidal ideation,

high WHI_N (a score of [1 SD above the mean score on

the WHI_N scale) and increases in scores on the HADS-A

and HADS-D subscales and the HSE MIST demands

subscale would each be associated with a decrease in the

score on the Rasch-derived interval scale; and (c) in mul-

tiple logistic regression (the Rasch-derived interval scale as

the independent variable), an increase in score would be

associated with decreased odds of reporting HADS-A

caseness (HADS-A score C8), HADS-D caseness (HADS-

D score C8), and suicidal ideation.

To assess discriminant construct validity, the extent to

which scores are not associated with theoretically unrelated

constructs or variables [29], it was hypothesised that the

interval scale score would be unrelated to country/region of

graduation (UK, overseas EU, or overseas non-EU), and

therefore, the difference in mean scores across this variable

would not be statistically significant. This hypothesis was

tested by applying one-way ANOVA tests.

To assess group difference validity, the extent to which

scores can discriminate between groups which are pre-

dicted to have differences in the level of the underlying

construct [7], it was hypothesised, based on the findings of

a recent UK psychiatric morbidity study [30] and the

results of the WEMWBS in a UK general population

sample [4], that the mean score for men would be higher

than for women. The significance of the difference was

evaluated using independent t tests after checking for

homogeneity of variance (Levene’s test).

It was considered that the results would demonstrate

evidence of construct validity if C75% of these hypotheses

were confirmed [11]. Statistical significance was defined as

P \ 0.001 to account for multiple testing and the large

sample size. Statistical analysis was performed using

IBM� SPSS� Statistics version 17.0 (SPSS Inc.).

Results

Participant characteristics

These have been reported in full elsewhere [15, 16]. In

summary, the demographic and occupational characteris-

tics of participants, for Surveys 1 and 2, respectively, were

(a) proportion male, 50, 50%; (b) mean (SD) age, 40.8

(11.0) years, 45.5 (15.9) years; (c) graduated in the UK, 83,

79%; (d) working in practice, 84, 81%; and (e) full-time

employment, 82, 64%. The sampling frame for Survey 1

included almost exclusively veterinary surgeons who were
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currently in or seeking employment. By contrast, ques-

tionnaires in Survey 2 were sent to all registered veterinary

surgeons, including those in retirement. This accounts for

the higher mean age (mean difference = 4.7 years, 95%

CI = 3.9–5.4 years, P \ 0.001) of respondents to Survey 2

and the lower proportion in full-time employment (differ-

ence = -18%, 95% CI = -20 to -16%, P \ 0.001).

Rasch analysis

Response option thresholds ordering

The ordering of response option thresholds (i.e. the tran-

sition between adjacent response options where either

response is equally probable) for each item was assessed by

comparing the logit ability rating for each response option

using each item’s threshold category probability curve. All

item response option thresholds were found to be ordered;

that is, within each item, the transition from one category

to the next represents an increase in the underlying trait of

mental well-being (Figs. 1, 2).

Individual item fit

Three indicators were examined: (a) fit residuals (item–

person interaction), (b) chi-square probability values

(item–trait interaction), and (c) ICCs.

Fig. 1 Response option thresholds ordering for item 9. Category

probability curves for item 9 ‘I’ve been feeling close to other people’

showing ordered response category thresholds. Each curve represents

a response category. The x-axis symbolises the construct, with the

level of mental well-being increasing to the right. The y-axis shows

the probability of endorsing the response categories at different levels

of mental well-being: 0 ‘none of the time’, 1 ‘rarely’, 2 ‘some of the

time’, 3 ‘often’, and 4 ‘all of the time’. It can be seen that the

responses to this item fall in a logical progressive order—category

responses represent an increase in mental well-being (logits) for each

category. For example, at the lowest level of mental well-being (-6

logits), the most probable score is 0 ‘none of the time’, and at the

highest level of mental well-being (?5 logits), the most probable

score is 4 ‘all of the time’

Fig. 2 Threshold map for the

14-item WEMWBS. Items are

listed in order of increasing item

number (item 1 to item 14) on

the y-axis. Person location

(logits) is on the x-axis
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Seven of the 14 items had fit residuals outside the rec-

ommended range of ±2.5 (if the data fit the Rasch model,

the mean value is expected to be approximately zero). High

positive fit residual values indicate misfit to model expec-

tations, and high negative fit residuals indicate item

redundancy. Six items with the highest fit residuals were

removed from the scale: item 5, ‘I’ve had energy to spare’

(?5.81); item 8, ‘I’ve been feeling good about myself’

(-10.59); item 10, ‘I’ve been feeling confident’ (-6.22);

item 12, ‘I’ve been feeling loved’ (?7.94); item 13 ‘I’ve

been interested in new things’ (?2.99); and item 14, ‘I’ve

been feeling cheerful’ (-9.61).

The ICCs for the worst-fitting (items 8 and 12) and best-

fitting (item 9, ‘I’ve been feeling close to other people’

[-0.68]) items are illustrated in Fig. 3.

Individual person fit

Examination of individual person-fit statistics showed that

14.4% (284/1,971) of participants had fit residuals outside

the acceptable range of ±2.5. The range of individual

person-fit residuals was -5.88 to ?4.95. A high negative

person-fit residual is indicative of fitting the model ‘too

well’. This is generally regarded as being less problematic

to the analyses than a high positive person-fit residual [31].

Examination of the response patterns of individuals with

high positive fit residuals identified several who had

affirmed response categories which indicated opposite

extremes of mental well-being. However, no respondents

were removed from the analyses.

DIF

Item 8 and item 4 (‘I’ve been feeling interested in other

people’) showed uniform DIF for gender, and items 1, 2, 3,

10, 11, and 12 showed uniform DIF for gender and age

group. A degree of DIF cancellation can occur at the

summed scale level when certain items in the scale have

DIF of similar magnitude and opposite direction for a

specific variable, thereby reducing the overall impact [32].

For example, when items 1 and 3 were grouped into a

subtest, the DIF for both gender and age group cancelled.

Cancellation was retained when item 11 was added to the

subtest. Consequently items 1, 3, and 11 were retained in

the scale. Item 4 was deleted from the scale (females affirm

a higher response category than males at the same level of

mental well-being).

Response dependency

Response dependency was identified through inspection of

residual correlation matrices. Pairs of items with positive

residual correlations exceeding ?0.3 are considered to be

locally dependent, which can affect parameter estimates

and inflate reliability [7]. Response dependency was

identified between items 6 and 7 only (residual correlation

?0.312) for the WEMWBS. There was no dependency

between any item pairs after the removal of items 4, 5, 8,

10, 11, 12, and 13 (the residual correlation between items 6

and 7 was reduced to ?0.238).

Fit of item sets to the Rasch model

Initial fit of the WEMWBS to model expectations was poor

(Analysis 1, Table 1). Item 8, item 10, and item 12 all

showed significant individual item misfit and were deleted.

This led to a marginal improvement in fit (Analysis 2).

Item 14 was also deleted due to significant individual item

misfit. This led to a further marginal improvement in fit

(Analysis 3). Item 4 ‘I’ve been feeling interested in other

people’ was deleted due to significant DIF for gender, and

Item 5 ‘I’ve had energy to spare’ and item 13 ‘I’ve been

interested in new things’ were deleted due to individual

item misfit. A series of t tests performed on the person

estimates derived from the two most different subsets of

items identified from the factor loadings on the first prin-

cipal component of the residuals indicated that only 5.6%

(95% CI = 4.5–6.5%) of cases had statistically significant

P values, which supported the scale’s unidimensionality

(Analysis 4). This Rasch-derived 7-item scale, comprising

items 1, 2, 3, 6, 7, 9, and 11 only, is identical to the Rasch

model-fitting SWEMWBS reported by Stewart-Brown

et al. [33]. As might be expected with a shorter scale, the

PSI, which provides an indication of the ability of the

measure to discriminate among respondents with different

Fig. 3 Item characteristic curves for: a items 8, b item 12, and c item 9.

The ICC is a graph for an individual item. It plots the expected response

(predicted from the model) to an item at each level of the measurement

continuum. The available responses for WEMWBS items are: 0 ‘none

of the time’, 1 ‘rarely’, 2 ‘some of the time’, 3 ‘often’, and 4 ‘all of the

time’. a The fit residual for item 8 is negative, indicating an over-

discriminating item relative to the model. The dots represent the

observed scores for groups of people with similar total scores (class

intervals) at the different ability levels. The chi-square probability

(P \ 0.001, displayed in the line of text above the graph) indicates a

statistically significant difference between expected and observed

scores for this item. The class interval dots tend to be under the line at

the left-hand end and above the line at the right-hand end (i.e. the

observed scores form a steeper curve than the expected scores).

Therefore, among people with higher levels of mental well-being, more

than predicted report feeling good about themselves ‘often’ or ‘all of the

time’, and among people with lower levels of mental well-being, fewer

than predicted report feeling good about themselves ‘none of the time’

or ‘rarely’. b By contrast, the fit residual for item 12 is positive,

indicating an under-discriminating item relative to the model. [c] The fit

residual for item 9 is almost zero, indicating good fit to the model. The

chi-square probability (P = 0.209) indicates that the difference

between expected and observed scores for this item is not statistically

significant

c
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levels of the latent variable being measured, had fallen

from 0.918 (Analysis 1) to 0.832 (Analysis 4) but remained

acceptable. Rasch fit statistics for the seven items are

presented in Table 2.

Given the 7-item scale’s satisfactory fit to the Rasch

model and the evidence supporting its unidimensionality,

the robustness of the solution (Analysis 4, Table 1) was

tested on the four other data subsets for the purpose of

cross-validation (Analyses 5–8, respectively). These data

subsets also showed good fit to model expectations. Fit

of the deleted items to the Rasch model was poor

(Analysis 9).
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Targeting of the derived 7-item scale

Since the level of mental well-being in respondents and

item responses can be placed on the same logit scale, it is

possible to test how well the final set of items and their

response options are targeted, that is, how well the level of

mental well-being expressed by the items and their

response options is matched to the level of mental well-

being in respondents (Fig. 4). There was an acceptable

breadth of spread of item thresholds (-4.614 to ?4.700)

across the range of person estimates (-6.109 to ?6.376)

for the sample, with adequate coverage across the mea-

surement continuum. There were no item thresholds at the

extremes of the highest and lowest levels of mental well-

being (i.e. items do not discriminate at these levels).

However, floor or ceiling effects were minimal. There was

minimal stacking of item thresholds, which provided evi-

dence to support that all the items contributed to the

explanatory power of the scale (low item redundancy). The

mean person score of ?1.15 logits (SD = 1.56) indicated

Table 1 Summary of model fit statistics for original scale, successive revisions, and cross-validation

Sample/notes/action Analysis

number

Item-fit residuals Person-fit residuals Overall model fita PSI Unidimensionality

t tests %b

(95% CI)Mean SD Mean SD Chi-square df P value

S2_500a

Full 14-item scale

1 -0.574 5.341 -0.540 1.644 558.2 112 <0.001 0.918 11.7

(10.7–12.6)

S2_500a

Delete items: 8, 10, 12

2 -0.551 3.436 -0.532 1.504 241.6 88 <0.001 0.892 9.2

(8.3–10.3)

S2_500a

Delete item: 14

3 -0.335 1.795 -0.507 1.433 161.9 80 <0.001 0.876 8.6

(7.7–9.6)

S2_500a

Delete items: 4, 5, 13

4 -0.570 2.326 -0.520 1.295 58.8 56 0.104 0.832 5.6

(4.5–6.5)

S2_500b

Analysis 4 repeated

5 -0.065 1.923 -0.476 1.222 57.4 56 0.068 0.833 4.6

(3.4–5.5)

S2_500c

Analysis 4 repeated

6 0.112 1.473 -0.389 1.933 56.1 56 0.041 0.894 5.9

(4.9–7.0)

S2_500d

Analysis 4 repeated

7 0.511 2.852 -0.287 1.342 62.8 56 0.119 0.845 4.7

(3.7–5.6)

S1_500

Analysis 4 repeated

8 -0.054 2.777 -0.516 1.459 71.9 56 0.235 0.832 5.4

(4.3–6.4)

S2_500a

Deleted items only

9 -0.344 5.913 -0.497 1.375 269.3 56 <0.001 0.854 8.3

(7.3–9.2)

Bold signifies misfit to the Rasch model. Bonferroni adjustment not applied, statistical significance defined as P \ 0.05 (it is more conservative

to not apply Bonferroni adjustment for summary of model fit statistics, thereby reducing the chance of Type I error, that is, incorrectly declaring

fit to the Rash model)

SD standard deviation, PSI person separation index, df degrees of freedom
a Overall item–trait interaction b % of statistically significant t tests

Table 2 Rasch fit statistics for the 7 retained items

Item Location SE Fit residual Chi-square P value

1: I’ve been feeling optimistic about the future 0.48 0.03 0.27 7.00 0.536444

2: I’ve been feeling useful 0.00 0.04 -0.79 10.86 0.209974

3: I’ve been feeling relaxed 1.06 0.03 1.74 14.54 0.068788

6: I’ve been dealing with problems well 0.08 0.04 2.34 19.31 0.009984

7: I’ve been thinking clearly -0.66 0.04 2.15 18.78 0.046289

9: I’ve been feeling close to other people 0.11 0.03 2.47 11.48 0.175927

11: I’ve been able to make up my own mind about things -1.07 0.04 -0.70 20.28 0.009337

Reliability (PSI) = 0.832; Bonferroni adjustment to the alpha level for the number of items (P = 0.05/7 = 0.007143)

SE standard error

Qual Life Res

123



that, on average, the mean level of mental well-being of the

sample was slightly higher than the mean level of metal

well-being represented by the item set (0 logits,

SD = 0.70) (by convention, the mean item location is

centred on zero logits in the Rasch model).

Transformation from raw score to interval measurement

The summed raw scores were mapped against the corre-

sponding estimated Rasch-transformed logit scores for the

set of fitting items. To calibrate an interval-level scale,

logit measures for the fitting items were rescaled into the

score range of the ordinal scale (7–35) (Table 3). The

change in measurement implied by a one unit change in

raw score varied 3.4-fold across the range of the scale,

from 0.29 logits (raw score, 16–17) to 0.99 logits (raw

score, 1–2).

The mean interval measure SWEMWBS score for the

sample of veterinary surgeons in Survey 1 (n = 1,743) and

Survey 2 (n = 7,990) was 23.64 (SD = 3.78) and 23.27

(SD = 3.44), respectively (mean difference = 0.37, 95%

CI = 0.18–0.57, P \ 0.001).

External construct validity

Tests supported the external construct validity of the Ras-

ch-derived 7-item interval scale (Table 4).

Discussion

The aims of the study were to examine the psychometric

properties of the 14-item WEMWBS in the UK veterinary

profession by the application of Rasch analysis, and to

assess the external construct validity of the derived interval

Fig. 4 Person–item threshold

distribution for the derived

7-item scale. The figure shows

the targeting between the

distribution of the respondent

level of mental well-being (top
histogram) and the distribution

of item threshold locations

(inverted histogram)

Table 3 Raw score to interval

measure conversion table for the

Rasch-derived 7-item scale

Raw

score

Logit measure

(interval)

Transformed logit

measure (interval)

Raw

score

Logit measure

(interval)

Transformed logit

measure (interval)

7 -6.11 7.00 22 0.11 20.94

8 -5.12 9.22 23 0.44 21.68

9 -4.38 10.87 24 0.78 22.45

10 -3.83 12.10 25 1.14 23.26

11 -3.39 13.11 26 1.52 24.12

12 -3.00 13.96 27 1.93 25.04

13 -2.66 14.73 28 2.37 26.01

14 -2.35 15.44 29 2.82 27.02

15 -2.04 16.12 30 3.27 28.04

16 -1.74 16.79 31 3.73 29.07

17 -1.45 17.45 32 4.22 30.16

18 -1.15 18.12 33 4.77 31.39

19 -0.84 18.81 34 5.47 32.97

20 -0.53 19.50 35 6.38 35.00

21 -0.22 20.21
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scale measurements. Our results provide evidence to sup-

port the interval scale measurement properties of the

SWEMWBS. The external construct validity of the scale

was also supported.

The choice of an appropriate measurement model to

examine rating scale data is the subject of considerable

debate [7, 34–38]. The different paradigms are outlined

here to justify our approach. Item response theory (IRT)

models are statistical models used to explain data, and as

such, the criterion for the choice of a model is determined

by its fit to the observed rating scale data [34, 36, 37]. In

general, when the data do not fit the chosen IRT model,

another model is sought to better explain the data. By

contrast, Rasch measurement theory (RMT) provides a

mathematical model that embodies the principle of

invariant comparison—the relative location of (i.e. distance

between) two people on the continuum does not depend on

the items to which they respond, and the relative location

of two items does not depend on the people from whom the

estimates are made—and guides the construction of stable

linear measures [8]. Therefore, the aim of a Rasch analysis

is to determine the extent to which observed rating scale

data satisfy the measurement model. When the data do not

fit the model, the data are examined carefully to try and

explain the misfit, but ultimately data are chosen that sat-

isfy the model’s requirements [39]. This is what

Table 4 Tests of external construct validity for the Rasch-derived 7-item interval scale

Statistical method/variable

Convergent construct validity (n = 1,390–1,499)

Pearson correlation coefficient r, (95% CI), P value

HADS-A -0.66 (-0.69 to -0.63), P \ 0.001

HADS-D -0.69 (-0.71 to -0.67), P \ 0.001

HSE MSIT demands subscale 0.30 (0.26 to 0.34), P \ 0.001

HSE MSIT control subscale 0.43 (0.39 to 0.48), P \ 0.001

HSE MSIT managerial support subscale 0.46 (0.42 to 0.50), P \ 0.001

Linear regressiona Coef. (95% CI), P value

HADS-A -0.29 (-0.33 to -0.24), P \ 0.001

HADS-D -0.43 (-0.48 to -0.38), P \ 0.001

HSE MSIT demands subscale 20.14 (20.36 to 0.08), P = 0.218

HSE MSIT control subscale 0.49 (0.27 to 0.71), P \ 0.001

HSE MSIT managerial support subscale 0.31 (0.08 to 0.54), P = 0.010

Suicidal thoughts in previous 12 months 20.40 (20.77 to 20.01), P = 0.042

WHI_N 0.33 (20.14 to 0.78), P = 0.164

Logistic regressionb OR, (95% CI), P value

HADS-A possible or probable caseness (score C 8) 0.68 (0.64 to 0.71), P \ 0.001

HADS-A probable caseness (score C11) 0.66 (0.62 to 0.70), P \ 0.001

HADS-D possible or probable caseness (score C8) 0.56 (0.52 to 0.61), P \ 0.001

HADS-D probable caseness (score C11) 0.48 (0.41 to 0.56), P \ 0.001

Suicidal thoughts in previous 12 months 0.87 (0.81 to 0.92), P \ 0.001

Discriminant construct validity

One-way ANOVA

Country/region of graduation F(2, 1,786) = 0.3, P = 0.751

Group difference validity

Independent samples t test

Gender group differences in mean score

Male (mean) (95% CI) n = 875, 23.10 (22.84 to 23.36)

Female (mean) (95% CI) n = 884, 22.27 (22.02 to 22.52)

Mean differencec (95% CI), P value -0.84 (-1.19 to -0.48), P \ 0.001

Bold signifies values that are inconsistent with the a priori hypotheses

HADS-A Anxiety subscale of Hospital Anxiety and Depression Scale, HADS-D Depression subscale of Hospital Anxiety and Depression Scale,

HSE MSIT Health and Safety Executive Management Standards Information Tool, WHI_N Negative work–home interaction
a WEMWBS as the dependent variable; b WEMWBS as the independent variable; c Independent samples t tests, equal variances assumed

(Levene’s test P [ 0.05)
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distinguishes the RMT diagnostic paradigm from the IRT

statistical modelling paradigm [35]. The goal of our study

was to examine the WEMWBS as an explicit hypothesis of

how mental well-being can be measured. Therefore, we

elected to exploit the RMT diagnostic approach to provide

an extensive test of this hypothesis in its original format

(i.e. electing not to introduce additional post hoc statisti-

cally led item parameterisation).

Initial estimation of model fit suggested that WEMWBS

data showed deviation from Rasch model expectations and,

therefore, cannot be assumed to be compatible with inter-

val-level scaling when used in this population. On the basis

of item-fit statistics and examination for DIF, the most

misfitting items were removed sequentially to derive a

7-item scale which satisfied the criteria for Rasch model fit.

Removing items from a scale should be carefully con-

sidered because content validity may be compromised [40],

and evidence for the external validity of an existing pub-

lished scale is likely to have included all items, so the

revised scale would need to be re-validated [25]. Moreover,

protecting the integrity of the item set would facilitate

comparisons across studies in which the full scale was

administered. At the outset of the Rasch analysis, there was

no explicit intention to derive a new measure for the sake

of shortening the instrument to minimise respondent bur-

den. However, brevity of assessments is often valued by

respondents and provided adequate reliability is preserved,

removing items to improve measurement properties is

considered to be a desirable goal [41].

The Rasch-derived 7-item scale had minimal item bias

(DIF), minimal response dependency, and its polytomous

response structure worked as intended, with higher scores

within an item reflecting greater overall mental well-being.

The person–item threshold distribution indicated that tar-

geting of the Rasch-derived 7-item scale was acceptable.

The PSI was acceptable across each of the samples tested

(range, 0.832–0.894), exceeding the minimum value of 0.7

for group-level measurement [42]. This supports the ability

of the measure to discriminate among groups of respon-

dents with different levels of mental well-being.

Four of the seven deleted items showed DIF for gender.

This can be a cause of multidimensionality, which may

explain why it was not possible to construct a second

meaningful scale from these items.

It is interesting that the 7-item scale derived in the present

study is identical to the SWEMWBS, derived from the

application of Rasch analysis to WEMWBS data from a UK

general population sample [33]. This will enable valid com-

parison of results between the two populations. Although the

same items were deleted in both studies, the reasons for

deletion were sometimes different. For example, item 1 (‘I’ve

been feeling optimistic about the future’) displayed DIF for

gender in the present study, with females affirming a higher

response category than males at the same level of mental

well-being. However, this item did not display DIF for gender

in the UK general population sample [33]. A possible

explanation for the difference is that women in the present

study are members of an occupational group in which the

proportion of women is increasing and prospects for suitable

future employment are perceived more favourably.

The raw score to interval measure transformations are

inevitably not identical because they are derived from

different data sets. It is suggested that the transformation

derived in the present study is used for future analyses in

the context of the veterinary profession. Although future

analyses in the context of the general population are likely

to use the transformation published by Stewart-Brown et al.

[33], the differences are minimal and unlikely to affect the

interpretation of comparisons between the two population

samples. However, this assumption should be tested.

The SWEMWBS scale offers superior measurement

properties compared to the 14-item WEMWBS from which

it is derived. These include (a) interval-level measurement,

which means that mental well-being can be quantified with

greater precision and assessments of within-group changes

and between-group differences are strengthened by the

compatibility of the interval measurements with parametric

statistics applied to test cross-sectional or longitudinal

differences in scores; (b) unidimensionality, which means

that the items define a single underlying construct, that is,

mental well-being; and (c) measurement invariance, which

means that the instrument functions in the same way across

subgroups of the sample population of different gender, age

and level of mental well-being.

Evidence to support the external construct validity of the

SWEMWBS has not previously been reported for any pop-

ulation sample. The associations between the interval mea-

surements of the SWEMWBS and comparator measures of

psychological health and perceptions of psychosocial work

characteristics were similar to those reported for the 14-item

WEMWBS [6]. The associations of SWEMWBS interval

measurements with HADS-A and HADS-D caseness and

with suicidal ideation are particularly relevant in the context

of a profession with an elevated risk of suicide and support

their use as overall indicators of mental health and well-

being in this occupational group.

A strength of the study is the use of two large, inde-

pendently derived data sets, which meant that the results of

the Rasch analysis could be validated both within and

across samples. It is possible, however, that some partici-

pants may have responded to both surveys, albeit over

2 years apart. The consistency of the results suggests that

they should be generalisable across the wider population of

veterinary surgeons in the UK. A limitation of the evalu-

ation of the convergent construct validity of the SWE-

MWBS interval measures is that evidence to support a

Qual Life Res

123



range of psychometric properties for the comparator scales

is restricted to samples of other populations. Moreover, the

comparator scales were ordinal and were not transformed

to interval scales before their associations with SWE-

MWBS were tested using parametric methods. The find-

ings should be interpreted with this in mind.

Conclusions

This study extends evidence that the summed total score

of the WEMWBS does not meet the strict criteria for

measurement demanded by the Rasch model, with some

items demonstrating DIF and over- or under-discrimina-

tion. The Rasch-derived 7-item scale (SWEMWBS) satis-

fied all criteria, including unidimensionality. A linear

transformation of the raw score from SWEMWBS can be

used with confidence in parametric analyses for the UK

veterinary profession, given appropriate distribution. The

convergent construct validity of the interval scale is sup-

ported by evidence of its expected associations with other

measures of psychological health or psychosocial work

characteristics. To our knowledge, this is the first report of

the convergent construct validity of the SWEMWBS

interval scale. The results suggest its suitability as an

indicator of population mental health and well-being in the

UK veterinary profession. However, the properties of test–

retest reliability and responsiveness should be evaluated

further within the context of the veterinary profession

before the scale can be advocated as being appropriate for

the purpose of monitoring the population-level changes in

mental health and well-being or as an outcome measure for

intervention studies.
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REPORTED ALCOHOL CONSUMPTION, DEPRESSIVE AND ANXIETY SYMPTOMS, AND MENTAL WELL-BEING AMONG UK VETERINARY 
SURGEONS: CROSS-SECTIONAL QUESTIONNAIRE SURVEY 
Bartram DJ, Yadegarfar G, Baldwin DS. Clinical Neuroscience Division, School of Medicine, University of Southampton, RSH Hospital, Southampton, SO14 0YG, 
djbartram@hotmail.com 
 
Veterinary surgeons are at high risk of suicide, with a proportional mortality ratio around four times that of the general population and approximately twice that of other 
healthcare professions. Although there has been much speculation regarding mechanisms of increased suicide risk in the profession, there is scant empirical research, 
and the contribution of alcohol misuse, anxiety and depression is uncertain. We wished to examine relationships between alcohol consumption, depressive and anxiety 
symptoms, and overall mental well-being through a questionnaire survey of a large stratified sample of veterinary surgeons practising within the UK. The questionnaire 
was mailed to 3,200 veterinary surgeons (approximately 20% of the membership of the Royal College of Veterinary Surgeons). Reported alcohol consumption was 
graded through completion of the Alcohol Use Disorders Identification Test alcohol consumption Questions (AUDIT-C), individuals being classified into non-drinkers, 
low-risk drinkers (score 1-3 for women and 1-4 for men) and at-risk drinkers (score 4 for women and 5 for men). Depressive and anxiety symptoms were assessed 
through completion of the Hospital Anxiety and Depression Scale (HADS) and mental well-being through the Warwick Edinburgh Mental Well-being Scale 
(WEMWBS). 1796 participants returned the completed questionnaire, a response rate of 56.1%: after imputation of minor omissions, valid data was available for 1757 
individuals (881 men, 876 women). There were 95 non-drinkers (5.4%), 563 low-risk (32.0%) and 1099 (62.5%) at-risk drinkers. Mean scores on the HADS anxiety 
(HADS-A) and depression (HADS-D) sub-scales in the overall sample were 7.92 and 4.65, respectively. Mean HADS sub-scale scores and WEMWBS did not differ 
significantly (One-way ANOVA and Kruskal-Wallis tests) between non-drinkers, low-risk and at-risk drinkers: HADS-A, 7.96 vs 7.69 vs 8.04; HADS-D, 5.02 vs 4.67 
vs 4.61; WEMWBS, 47.27 vs 49.42 vs 48.79. In this population, self-reported depressive and anxiety symptom severity did not differ significantly across three levels of 
reported alcohol consumption. The high prevalence of at-risk alcohol consumption and the HADS-A score indicating anxiety symptoms of possible clinical significance 
require further exploration and, if substantiated, would cause some concern if this sample is representative of the UK veterinary profession. Sources of funding: 
Veterinary Business Development printed and mailed the questionnaires; BUPA Giving provided financial support for the project. 
 
MD09 
 
ETHANOL AND PERFORMANCE IN THE LABORATORY AND EVERYDAY LIFE 
Tiplady B, Oshinowo B, Thomson J, Drummond G. Anaesthetics, University of Edinburgh, Edinburgh, EH16 4SA, u8901@penscreen.com 
 
Most research on the effects of ethanol on performance is carried out in the laboratory, with epidemiological studies confirming the significance of performance 
impairment in domains such as driving. There is increasing interest in assessment in an everyday life setting, using methods such as the internet, handheld PCs and 
mobile phones.  Using the same volunteers, we compared assessments of the effects of ethanol on performance, in a controlled laboratory study and in normal life using 
mobile phones. 38 healthy volunteers (20 male) aged 18-54 years (mean 22.8) took part. They were asked not to alter their drinking habits. Text (SMS) messages were 
sent twice a day to the mobile phones at different times over 14 days. The application collected information on ethanol consumed, visual analogue ratings, and 
administered tests of memory, attention, and reaction time. 26 of the volunteers took part in the lab study. They received ethanol and placebo on separate days in 
random order and completed the same assessments at intervals up to 2h after the drink.  Thirty volunteers reported consuming at least five units of ethanol in the 
previous 6h at least once during the two week period. Performance was compared to similar times with no ethanol in the past 24h in the same volunteers. Mean blood 
alcohol concentrations in the lab study were 124 mg/100 ml. The expected drunkenness and impairments to speed and accuracy of performance were seen in both 
settings. Performance was slower in the everyday setting, and the ethanol impairment greater, particularly for errors, although the inferred ethanol levels in the everyday 
setting were somewhat lower. The mean number of incorrect responses for number pairs (attention) was 6.52 for placebo, 9.28 for ethanol in the lab (p<0.01, ANOVA); 
and 6.45 (no ethanol), 12.2 (ethanol) in the everyday setting (p<0.05 Paired t-test). Laboratory and everyday assessments differ in many ways, including: the rate of 
drinking, distraction, time of day, and social context. It is therefore not surprising that results are not identical. The poorer performance in the everyday setting could be 
due to greater distraction, which should be further investigated. Two overall conclusions may be drawn (1) Performance impairments are found in both settings, and are 
at least as great in real life as in the lab, and (2) Lab results suggesting that errors are an important aspect of alcohol impairment are supported by this study of 
volunteers in their everyday circumstances. No external funding.  
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EFFECTS OF ACUTE ALCOHOL CONSUMPTION ON THE PROCESSING OF PERCEPTUAL CUES OF EMOTIONAL EXPRESSION 
Ataya AA, Attwood. A, Benton C, Penton-Voak I, Munafò M. Department of Experimental Psychology, University of Bristol, 12a Priory Road, Bristol, BS8 ITU, 
aa6613@bris.ac.uk 
 
Introduction: The mechanisms underlying the relationship between alcohol and aggression are not particularly well understood. Alcohol may facilitate aggression via 
alterations in the processing of the emotional content of facial cues. Studies have reported impairments in the processing of emotional facial cues in alcohol dependent 
participants (Townshend & Duka 2003). Recently, studies have shown modified processing of emotional facial cues after acute doses of alcohol in non-dependent social 
drinkers (Kano et al. 2003). The studies reported here further explore these effects using adapted psychophysical tasks in order to measure threshold sensitivity and 
categorization of emotional expressions, and examining the effects of alcohol dose and expectancy. The effect of alcohol dose on the processing of facial cues in male 
and female social drinkers was also examined. Both studies were funded by the Alcohol Education and Research Council (AERC) 
Method: Study 1 (n = 100) was a between-subjects balanced placebo design, in which participants attended one session (0.0 or 0.4 g/kg alcohol) and were randomly 
allocated to one of four groups; received alcohol/told alcohol, received alcohol/told placebo, received placebo/told alcohol, received placebo/told placebo. A 
psychophysical task in which two faces were presented for each trial (neutral vs emotional) was employed, and participants were required to identify the emotional face. 
This task enables identification of perceptual sensitivity to small changes in facial emotional expressions. Sad, happy and angry emotional expressions were tested in 
male and female target faces. Study 2 (n = 96) employed a similar design to Study 1 however a miscategorisation task was used. A target face was presented consisting 
of a morph between two emotional exemplars (e.g., happy and angry face) and participants were asked to identify the emotion of the face (i.e., happy or angry). This 
task was run separately for angry-happy and angry-disgusted facial morphs.  Results: : Data were analyzed within 2x2x2x2 mixed model ANOVAs with drink (alcohol, 
placebo), expectancy (told alcohol, told placebo) and participant sex (male, female) as between subject factors and target sex (male, female) as a within-subjects factor. 
Emotion was also included as a within-subjects factor compromising there levels for Study 1 (happy, angry, sad) and two levels for Study 2 (angry-happy, angry-
disgusted).Study one revealed a near significant emotion by drink interaction (F [2, 178] = 2.94, p = 0.055), with higher thresholds after alcohol for sad, but not happy 
or angry, emotional expressions .Study two indicated a significant emotion x target sex x alcohol interaction (F [1, 72] = 5.52, p = 0.02), with participants showing a 
bias towards categorisation of disgusted faces as angry after alcohol but not after placebo consumption. There were no effects of alcohol on the angry-happy 
categorisation condition (ps > 0.05)  
Conclusions: These data suggest that alcohol may differentially affect processing of different emotional expressions. In study one, after alcohol consumption, 
participants showed reduced sensitivity to recognising sad emotion in faces compared to placebo, but no effects were found for angry or happy emotions. Study two 
showed that alcohol may lead to individuals miscategorising negative (disgusted), but not positive (happy), faces as angry, which has implications for real world 
situations in which a negative facial expression may be erroneously perceived as provocative. However these miscategorisation effects were obtained in male, but not 
female, targets, possibly due to greater expectancy of alcohol-related aggression in men.  
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Abstract

Background Veterinary surgeons are at elevated risk of

suicide, with a proportional mortality ratio around four

times that of the general population and approximately

twice that of other healthcare professions. There has been

much speculation regarding possible mechanisms under-

lying increased suicide risk in the profession but little

empirical research. We aimed to assess the contribution of

mental health and well-being to the elevated risk, through a

postal questionnaire survey of a large stratified random

sample of veterinary surgeons practising within the UK.

Methods A questionnaire was mailed twice to 3,200

veterinary surgeons. Anxiety and depressive symptoms,

alcohol consumption, suicidal ideation, positive mental

well-being, perceptions of psychosocial work characteris-

tics, and work–home interaction were assessed using valid

and reliable existing instruments and a series of bespoke

questions previously developed through informal focus

groups.

Results Evaluable questionnaires were returned by 1,796

participants, a response rate of 56.1%. The demographic

and occupational profile of respondents was representative

of the UK veterinary profession. The prevalence of ‘case-

ness’ (i.e. HADS subscale score C8) for anxiety,

depression, and co-morbid anxiety and depression was

26.3, 5.8 and 4.5%. 5.4% of respondents were non-drink-

ers, 32.0% low-risk drinkers, and 62.6% ‘at-risk’ drinkers

(i.e. AUDIT-C score C4 for women, C5 for men). The 12-

month prevalence of suicidal thoughts was 21.3%.

Conclusions Compared to the general population, the

sample reported high levels of anxiety and depressive

symptoms; higher 12-month prevalence of suicidal

thoughts; less favourable psychosocial work characteris-

tics, especially in regard to demands and managerial

support; lower levels of positive mental well-being; and

higher levels of negative work–home interaction. The

levels of psychological distress reported suggest ready

access to and knowledge of lethal means is probably not

operating in isolation to increase suicide risk within the

profession.

Keywords Mental health � Veterinary surgeon �
Depression � Anxiety � Well-being

Introduction

Members of some occupational groups are at greatly

increased risk of suicide [1], this elevated risk being seen

among healthcare professionals including doctors [22, 40,

48] pharmacists [29], dentists [2], and nurses [23]. Farmers

are also at increased risk [30].

The absolute number of suicides by veterinary sur-

geons is low due to the small size of the profession

(approximately 16,000 veterinary surgeons practising in

the UK), but the profession is at increased risk of suicide

when compared to other occupations and the general

population. Proportional mortality ratios (PMRs) in Eng-

land and Wales [29, 32, 34] and Scotland [45], and
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similar estimates in the USA [36], Australia [26] and

Norway [25], indicate that the veterinary profession has

around four times the proportion of all deaths certified as

suicide than would be expected from the proportion for

the general population, and around twice that for other

healthcare professionals. While most differences in sui-

cide risk between occupations are accounted for by

differences in income and employment status, the most

striking exceptions are for vets, doctors, nurses and

pharmacists, all having significantly higher rates of sui-

cide, even when demographic factors are taken into

account [1, 9, 43]. Lower mortality from other causes

may account for the high PMRs for suicide identified for

some high social class occupational groups, including

healthcare professionals [29].

There has been much speculation regarding possible

mechanisms underlying increased suicide risk in the

profession but little empirical research. A hypothetical

model postulates an interplay between various potentially

malign influences [3]. Such influences include the char-

acteristics of individuals entering the profession, negative

effects during undergraduate training, work-related

stressors, ready access to and knowledge of lethal means,

stigma associated with mental illness, professional and

social isolation, alcohol or drug misuse, and veterinary

surgeons’ attitudes to death and euthanasia. These occu-

pation-specific factors are assumed to act in association

with other variables known to be more widely associ-

ated with completed suicide, including male gender and

single status [29], the presence of anxiety or depressive

symptoms and the presence of recurrent suicidal thoughts

[7].

We aimed to assess the contribution of mental ill health

and well-being to the elevated risk, through a postal

questionnaire survey of a large stratified random sample of

veterinary surgeons practising within the UK. Our primary

hypothesis was that the veterinary profession has higher

levels of mental ill health, lower levels of mental well-

being and less favourable psychosocial working conditions,

when compared to the general population. The secondary

hypothesis was that self-reported measures of mental ill

health, mental well-being and psychosocial working con-

ditions differ significantly with demographic factors and

occupational factors within the profession.

Research into suicide among veterinary surgeons is

important, not only with a view towards enhancing the

well-being of individuals within the profession, but also to

help mitigate the potentially deleterious impact of any

mental ill health among practitioners on the health and

welfare of animals under their care, and the additional

insight that research in this professional group might pro-

vide into influences on mental health and well-being in

other occupations.

Methods

The study was reviewed and approved by Southampton and

South West Hampshire Research Ethics Committee (B)

(REC reference number: 07/H0504/122).

Sample

A random stratified sample of 3,200 veterinary surgeons

practising in the UK was identified. This number represents

approximately 20% of the membership of the Royal Col-

lege of Veterinary Surgeons (RCVS), excluding those

practising overseas or retired. Veterinary surgeons listed in

the sampling frame (Vetfile�, Veterinary Business Devel-

opment Ltd) were stratified according to type of work

within the profession and selected at random within each

stratum in proportion to the number of veterinary surgeons

in each type of work practising in the UK. The gender and

decade of qualification profile of the entire study cohort

was then compared with RCVS membership data for vet-

erinary surgeons practising in the UK to check the

representativeness of the sample. Assuming a response rate

of 50% (1,600 completed questionnaires), point estimates

of prevalence ranging from 10 to 50% would have confi-

dence intervals of ±1.39 to ±2.32, respectively at 95%

confidence level.

Data collection

Questionnaires were mailed with a covering letter and

stamped addressed envelope for return to each member of

the sample (in October and November 2007). The follow-

up mailing was sent to all veterinary surgeons in the

sample, as it was not possible to identify those who had

already responded anonymously. Data entry was automated

by using an electronic optical reading system with related

software TeleForm� (Verity Inc., Sunnyvale, CA) to scan

the returned questionnaires.

Measures

The 4-page questionnaire comprised a total of 120 items

which included:

• Background information consisting of brief demo-

graphic and occupational details, including age, sex,

main type of work in the profession, position in the

practice (if applicable), hours of work and hours on call

in a typical week.

• The hospital anxiety and depression scale (HADS): this

is a 14-item self-report measure of the prevalence and

severity of both anxiety (HADS-A; 7 items) and

depressive (HADS-D; 7 items) symptoms separately,

1076 Soc Psychiat Epidemiol (2009) 44:1075–1085
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developed for use in general medical outpatient clinics

and now extensively validated and widely used in

clinical practice and research [42, 52]. Items in both

subscales are scored on a 4-point Likert scale (0–3),

resulting in a range of 0–21. A cutoff score of C8 is

used as an indicator of ‘caseness’, with score 8–10

indicating possible case and score C11 indicating

probable case [4, 42]. The two subscales demonstrated

high internal consistency in our sample (HADS-A,

Cronbach’s a = 0.85; HADS-D, Cronbach’s

a = 0.79).

• The alcohol use disorders identification test alcohol

consumption questions (AUDIT-C) [8]: this grades

reported alcohol consumption, measuring frequency of

drinking, typical quantity consumed and frequency of

heavy drinking. Each question is scored on a 5-point

Likert scale (0–4), resulting in a range of 0–12. Cutoff

scores of C4 for women and C5 for men are used as an

indicator of ‘at-risk’ drinking [18]. The scale demon-

strated moderate internal consistency in our sample

(Cronbach’s a = 0.70).

• Three questions on suicidal ideation derived from the

second National Survey of Psychiatric Morbidity [41].

These were originally sourced from the 5-item ques-

tionnaire developed by Paykel and others [38] and

referred to the previous 12 months (yes/no): Have you

felt that life was not worth living?; Have you wished

that you were dead?; Have you thought of taking your

life, even if you would not really do it? The scale

demonstrated high internal consistency in our sample

(Cronbach’s a = 0.85).

• The Warwick-Edinburgh mental well-being scale (WE-

MWBS) [47]. This is a 14-item measure for assessing

population positive mental health which captures a

wide conception of mental well-being including affec-

tive–emotional aspects, cognitive–evaluative

dimensions and psychological functioning. Each item

is answered on a 5-point Likert scale (1–5), giving a

minimum score of 14 and a maximum score of 70; a

higher score indicates a higher level of mental well-

being. The scale demonstrated high internal consistency

in our sample (Cronbach’s a = 0.94).

• The Health and Safety Executive management stan-

dards indicator tool (HSE MSIT) [11]. This measures

perceptions of psychosocial work characteristics and

comprises 35 questions grouped into seven key stressor

domains: demands (8 items), control (6 items), mana-

gerial support (5 items), peer support (4 items),

relationships (4 items), role (5 items), and change (3

items), which have the potential to have a negative

impact on employee mental health and well-being.

Each question scores 1–5 from the least favourable

working conditions (high risk of stress at work) to the

most favourable working conditions (low risk of stress

at work), respectively. The overall score for each of the

seven stressor domain scales is calculated for each

respondent by adding the item scores for each question

answered in that scale and dividing by the total number

of questions answered in that scale. Cronbach’s alpha

reliability coefficient demonstrated satisfactory internal

consistency in our sample for each stressor domain

(demands a = 0.84; control a = 0.81; managerial

support a = 0.84; peer support a = 0.79; relationships

a = 0.79; role a = 0.78; change a = 0.62).

• Negative and positive work–home interaction (WHI_N

and WHI_P) subscales of the SWING instrument [16].

This comprises a total of 13 items (WHI_N: 8 items;

WHI_P: 5 items), each scored on a 4-point Likert scale

from 0–3. The overall score for each subscale is

calculated for each respondent by summating the item

scores for each of the questions answered and dividing

by the total number of questions. The two subscales

demonstrated satisfactory internal consistency in our

sample (WHI_N, Cronbach’s a = 0.89; WHI_P, Cron-

bach’s a = 0.75).

• A series of 27 original items specifically focusing on

potential sources of stress in the veterinary profession

(a domain of 9 items referred to clinical work and was

only completed by respondents to whom this domain

was relevant). Examples include: client expectations,

euthanasia of animals, dealing with client grief,

administrative and clerical tasks. These were developed

in collaboration with informal focus groups and revised

following pre- and pilot testing. Respondents scored on

a 5-point Likert scale (0–4; from ‘not at all’ to ‘very

much’) how much each item contributed to the stress

they experienced.

• An open question inviting respondents to identify in

free text up to three main sources of pleasure and/or

satisfaction in practice. Responses were grouped

according to themes and a coding frame was developed

to describe the thematic content.

Statistical analysis

Mean imputation was used to replace missing scale or

subscale scores provided that no more than one (HADS

subscale; HSE MSIT subscales, except demands and con-

trol), two (demands and control subscales of HSE MSIT)

or three (WEMWBS) values were missing. If greater than

the specified number of values was missing, then the scale

or subscale was judged as invalid for that respondent and

not included in the analysis.

Descriptive statistics including mean, standard deviation,

median and proportions were used to describe the data. To

Soc Psychiat Epidemiol (2009) 44:1075–1085 1077
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explore the data initially, means were compared using t test

and one-way analysis of variance (one-way ANOVA) or the

non-parametric equivalents, Mann–Whitney U and Krus-

kal–Wallis tests. Chi-square test was employed to compare

proportions. To investigate the effect of predictor variables

on response variables, multiple linear regression and

logistic regression were applied to continuous and binary

outcome variables, respectively. Odds ratios (ORs) and

regression coefficients were accompanied by 95% confi-

dence intervals (CIs). Statistical significance was defined as

P \ 0.05. Statistical analysis was performed using Statis-

tical Package for the Social Sciences (SPSS�) version 15.0

(SPSS Inc.) and STATA� version 9.0 (StataCorp LP).

Results

Evaluable questionnaires were returned by 1,796 partici-

pants, a response rate of 56.1%.

Demographic characteristics of respondents

The mean age of respondents was 40.9 years (SD = 11.0),

and 50.0% were male. 83.9% of respondents worked in

general practice, of which 69.2% reported small animal

practice as their main type of work. The median duration of

hours worked and on call in a typical week for study

respondents working full-time (n = 1458) is 48 h

(mean = 47.8, SD = 8.8) and 15 h (mean = 20.2,

SD = 24.9), respectively.

The demographic and occupational profile of study

respondents was generally in close alignment with that of

RCVS membership which suggests that study respondents

are representative of the wider population of veterinary

surgeons practising in the UK.

HADS

Table 1 shows that, in contrast to HADS-D scores, HADS-A

scores differ significantly between genders and across age

groups. Female veterinary surgeons have significantly

higher HADS-A mean score (F = 45.8, P \ 0.001) and

proportion of HADS-A cases (v2 = 32.0, P \ 0.001).

HAD-A mean score (F = 19.6, P \ 0.001) and the pro-

portion of HADS-A cases (v2 = 37.1, P \ 0.001) decline

in higher age groups. The HADS-A, HADS-D and HADS-T

mean scores for veterinary surgeons are significantly higher

than for the general population [12] (HADS-A, 7.9 vs. 6.1

[t(3547) = 13.57, P \ 0.001]; HADS-D, 4.6 vs. 3.9

[t(3547) = 6.41, P \ 0.001]; HADS-T, 12.6 vs. 9.8

[t(3547) = 13.01, P \ 0.001]). Possible or probable clini-

cally significant depression and anxiety are defined by a

cutoff score of C8 on the HADS-A and HADS-D scales T
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[43]. The prevalence of anxiety, depression, and co-morbid

anxiety and depression caseness among veterinary surgeons

is illustrated in Fig. 1. The prevalence of HADS-A probable

cases is 2.1 times higher and the prevalence of HADS-D

probable cases is 1.6 times higher than for the UK adult

general population (HADS-A, 26.3% (95% CI: 24.3–

28.4%) vs. 12.6%; HADS-D, 5.8% (95% CI: 4.8–7.0%)

vs. 3.6%) and the difference between the distribution of

veterinary surgeons and the general population across

HADS-A and HADS-D case categories is significant

(v2 = 113.8, P \ 0.001).

As HADS outcomes differed significantly between

genders and across age groups, a logistic regression anal-

ysis was performed to determine the estimated relative risk

of HADS-A or HADS-D caseness (score C 8) after

adjusting for the variables of gender and age. Females are

at 38% greater risk of HADS-A caseness after adjustment

for age (OR = 1.38, 95% CI: 1.12–1.69, P = 0.002).

There is no significant difference between genders for

HADS-D caseness after adjustment for age (OR = 1.14,

95% CI: 0.89–1.47, P = 0.300). Gender adjusted ORs for

age groups indicate a linear decline in the risk of HADS-A

caseness with increasing age in comparison with the

youngest age group (20–29 years). As a linear trend is

seen, age was entered into the logistic regression model as

a continuous variable to assess the dose–response rela-

tionship between age and HADS-A. The gender adjusted

predicted overall age response relationship with HADS-A

is 2% decline for each additional year (OR = 0.98, 95%

CI: 0.97–0.99, P \ 0.001). There is no association between

age and HADS-D caseness after adjustment for gender

(OR = 1.00, 95% CI: 0.99–1.01, P = 0.767). Veterinary

surgeons working in university-based non-clinical roles

have significantly lower estimated risk of HADS-A case-

ness than those working in small animal practice

(OR = 0.27, 95% CI: 0.12–0.63, P = 0.003).

AUDIT-C

The proportion of veterinary surgeons in each AUDIT-C

category is displayed in Table 2. There is a significant

difference between males and females across AUDIT-C

categories (v2 = 6.85, P = 0.033). Around one in 20 vet-

erinary surgeons (5.4%, 95% CI: 4.4–6.6%) report not

drinking alcohol. Women are more likely than men to be

non-drinkers (6.7 vs. 4.1%, v2 = 6.03, P = 0.014). Almost

two-thirds of veterinary surgeons (total 65.1%; men 70.7%,

women 59.5%) drink more than twice a week, and 38.1%

of men and 24.3% of women drink four or more times a

week. The difference between males and females across

drinking frequencies is significant (v2 = 45.65,

P \ 0.001). One in four men (24.5%) and one in eight

women (12.5%) who drink consume five or more units of

alcohol on a typical day when drinking. The difference

between the typical quantities consumed by males and

females is significant (v2 = 60.54, P \ 0.001). For 2.2% of

veterinary surgeons (3.4% of men and 0.9% of women)

drinking six or more drinks on one occasion is a daily or

almost daily occurrence and for 15.9% (21.3% of men and

10.6% of women) it is a weekly occurrence. The difference

between males and females in the frequency of drinking six

or more units on one occasion is significant (v2 = 68.33,

P \ 0.001). The highest prevalence of at-risk drinkers

(73.7%) and lowest prevalence of non-drinkers (3.7%) is in

the 20–29 years age group (n = 297). The prevalence of

at-risk drinkers falls to 40.0% for the oldest age group

(70? years). At-risk drinking is significantly associated

with age after adjustment for gender: a 1-year increase in

age is associated with a 2% reduction in the risk of at-risk

drinking (OR = 0.98, 95% CI: 0.97–0.99, P = 0.001).

In comparison with alcohol consumption figures for the

general population [10], veterinary surgeons in our sample

Fig. 1 Prevalence of anxiety, co-morbid depression and anxiety, and

depression caseness. COM co-morbid depression and anxiety. Prev-

alence of HADS-A or HADS-D score C11 (probable case). Figures in
parentheses represent prevalence of HADS-A or HADS-D score 8–10

(possible case)

Table 2 Proportion of

veterinary surgeons in each

AUDIT-C drinking category

n Non-drinkers

(%)

Score 0

Low-risk drinkers (%)

Score 1 to 4 for men

score 1 to 3 for women

At-risk drinkers (%)

Score C5 for men

score C4 for women

Total 1,757 5.4 32.0 62.6

Male 881 4.1 33.5 62.4

Female 876 6.7 30.6 62.7
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are less likely to be non-drinkers (5 vs. 12%), drink more

frequently than the general population (65 vs. 48% drink

more than twice per week), but consume less on a typical

drinking day and a have a prevalence of daily and weekly

binge-drinking that is similar to the general population.

Suicidal ideation

The proportion of veterinary surgeons giving a positive

response to each of the questions regarding negative

thoughts about their life in the previous 12 months is dis-

played in Table 3. The 12-month prevalence of any

suicidal ideation is 29.4% (life was not worth living,

23.0%; death wishes, 15.0%; suicidal thoughts, 21.3%).

Women are more likely than men to think that life is not

worth living (OR = 1.31, 95% CI: 1.05–1.64, P = 0.017)

but there is otherwise no statistically significant difference

between genders or the age groups examined. Logistic

regression analysis with adjustment for age and gender was

used to identify demographic and occupational risk factors

for suicidal thoughts. Veterinary surgeons working in

mixed practice (OR = 0.46, 95% CI: 0.29–0.71,

P = 0.001) and in university-based clinical roles

(OR = 0.29, 95% CI: 0.09–0.94, P = 0.039) are at

reduced risk of suicidal thoughts than those working in

small animal practice (the reference category). Veterinary

surgeons employed as full-time assistants are at increased

risk of suicidal thoughts (OR = 2.07, 95% CI: 1.15–3.73,

P = 0.016) than those working as sole principals. Longer

working hours is also a risk factor: a 1-h increase in hours

worked in a typical week increases the risk of suicidal

thoughts by 1.9% (OR = 1.02, 95% CI: 1.01–1.03,

P = 0.007). By contrast, risk is unaffected by an increase

in number of hours on call in a typical week (OR = 1.00,

95% CI: 1.00–1.01, F = 10.9, P = 0.527).

A 1-unit increase in HADS-A score is associated with a

15% higher estimated relative risk of reporting having

experienced suicidal thoughts in the previous 12 months

(OR = 1.15, 95% CI: 1.09–1.20, P \ 0.001); a 1-unit

increase in the relationships domain score for HSE MSIT

is associated with a 22% lower risk (OR = 0.78, 95% CI:

0.62–0.99, P = 0.045); and a 1-unit increase in WEMWBS

score is associated with a 7% lower risk (OR = 0.93, 95%

CI: 0.90–0.96, P \ 0.001).

In the second National Survey of Psychiatric Morbidity

[41] of adults in Great Britain, which used identical sui-

cidal ideation questions, the 12-month prevalence of

suicidal thoughts was 3.9% (4.1% of women, 3.6% of men)

[35]; the prevalence was three or more times higher among

younger people and the middle-aged than among older

people [14]. The 12-month prevalence (21.3%, 95% CI:

19.5–23.3) of suicidal thoughts in this sample is around 5.5

times higher than among the general population. Although

the gender difference in 12-month prevalence of suicidal

thoughts among veterinary surgeons is not statistically

significant, the higher prevalence among women is con-

sistent with the gender difference in this parameter among

the general population in Great Britain [35]. The 12-month

prevalence of suicidal thoughts among veterinary surgeons

is similar across all the age groups examined, in contrast to

the decline in prevalence with increasing age observed in

the general population in Great Britain [14].

Table 3 Twelve-month prevalence of suicidal ideation

Characteristic Life not worth livinga Wished you were deadb Suicidal thoughtsc Any suicidal ideationd

n % OR 95% CI n % OR 95% CI n % OR 95% CI n % OR 95% CI

Total 1,751 23.0 – – 1,751 15.0 – – 1,749 21.3 – – 1,750 29.4 – –

Gender

Male 878 20.6 1 – 879 13.5 1 – 878 20.2 1 – 878 27.4 1 –

Female 873 25.4 1.31* 1.05–1.64 872 16.5 1.26 0.97–1.64 871 22.5 1.15 0.92–1.45 872 31.3 1.20 0.98–1.48

Age

\35 611 23.7 1 – 611 15.5 1 – 610 22.8 1 – 611 30.4 1 –

35–54 910 22.3 0.92 0.72–1.18 911 14.9 0.95 0.72–1.27 909 20.9 0.90 0.70–1.15 909 28.3 0.90 0.72–1.13

55–74 216 23.1 0.97 0.67–1.40 215 12.6 0.78 0.49–1.23 216 19.4 0.82 0.56–1.20 216 31.0 1.03 0.73–1.44

C75 5 0 – – 5 0 – – 5 0 – – 5 0 – –

OR odds ratio, CI confidence interval

* P = 0.017
a A positive response to the question: ‘Have you felt that life was not worth living?’
b A positive response to the question: ‘Have you wished that you were dead?’
c A positive response to the question: ‘Have you thought of taking your life, even if you would not really do it?’
d A positive response to any of the three questions above; an extended definition of suicidal thoughts used by Gunnell and Harbord [19]
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WEMWBS

The mean WEMWBS score for the sample of veterinary

surgeons is 48.85 (SD = 9.06) and the score is signifi-

cantly higher for men than for women (49.86 vs. 47.83,

P \ 0.001). There is a significant relationship between

WEMWBS and age adjusted for gender: the score increa-

ses by 0.05 for every 1-year increase in age (b = 0.05,

95% CI: 0.01–0.09, P = 0.012). There is also a significant

difference in mean WEMWBS between genders adjusted

for age: the mean score for females is 1.65 less than

the mean score for males (b = -1.65, 95% CI: -2.55 to

-0.74, P \ 0.001). The mean scores for veterinary sur-

geons working in university-based non-clinical university-

based clinical roles are higher in comparison with those

working in small animal practice after adjusting for age and

gender (university–non-clinical: b = 3.50, 95% CI: 0.37–

6.62, P = 0.029; university–clinical: b = 2.76, 95% CI:

0.48–5.03, P = 0.018).

The mean WEMWBS scores for the total sample of

veterinary surgeons, and for male and female veterinary

surgeons separately, are significantly lower than the cor-

responding means for a representative general population

sample from Scotland [6] (48.85 vs. 51.05 [t(2728) =

-6.20, P \ 0.001]; 49.86 vs. 51.21 [t(1408) = -2.80,

P = 0.003]; 47.83 vs. 50.92 [t(1561) = -6.84,

P \ 0.001], respectively).

Psychosocial work characteristics

Mean and median scores for each of the HSE MSIT scales

for the veterinary profession are displayed in Table 4. A

low score indicates less favourable working conditions

(high risk of stress at work). The scores derived for each

scale cannot be compared across scales [51].

Veterinary surgeons self-report less favourable psycho-

social work characteristics than the general population

across all of the seven stressor domains of HSE MSIT [51]

and the differences are statistically significant (except for

the control domain). The greatest differences between the

mean scores for the veterinary profession and the general

population are for the demands [2.96 vs. 3.57;

t(2267) = 16.50, P \ 0.001] and managerial support [3.14

vs. 3.76; t(2252) = 13.74, P \ 0.001] scales. In keeping

with other studies that consider gender-related differences

in stress, e.g. [13], male veterinary surgeons report more

favourable working conditions associated with control,

relationships, role and change than female veterinary

surgeons. Younger veterinary surgeons (\49 years) report

the least favourable working conditions across all stressor

domains. Reported working conditions for demands, man-

agerial support and peer support domains are least

favourable for those working the longest hours. Reported

working conditions for the seven stressor domains vary

with other occupational factors. For example, veterinary

surgeons working for charities and in university-based

clinical roles report the least favourable working conditions

related to demands and control; those working in govern-

ment roles report the least favourable working conditions

related to relationships and role.

Work–home interaction

The mean WHI_N score for the total sample (n = 1,749) is

1.19 (SD = 0.57). Multiple linear regression indicated that

there is no significant difference between mean score for

Table 4 Stressor domain scores for the veterinary profession

Demands Control Managerial support Peer support

n Mean SD Median n Mean SD Median n Mean SD Median n Mean SD Median

Total 1,762 2.96 0.70 3.00 1,749 3.47 0.78 3.50 1,472 3.14 0.89 3.2 1,736 3.75 0.73 3.75

Gender

Male 876 2.97 0.71 3.00 878 3.70� 0.72 3.67 681 3.17 0.90 3.2 868 3.74 0.73 3.75

Female 871 2.96 0.69 3.00 871 3.24 0.76 3.33 791 3.11 0.88 3.2 868 3.75 0.73 3.75

Relationships Role Change

n Mean SD Median n Mean SD Median n Mean SD Median

Total 1,743 4.01 0.69 4.25 1,737 4.21 0.63 4.20 1,711 3.22 0.94 3.33

Gender

Male 875 4.06§ 0.66 4.25 873 4.28� 0.62 4.40 858 3.44� 0.89 3.67

Female 868 3.96 0.71 4.00 864 4.15 0.65 4.20 853 2.99 0.93 3.00

§ P \ 0.01, one-way ANOVA; � P \ 0.001, one-way ANOVA
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men and women after adjusting for age, although the mean

is significantly higher for women prior to adjustment for

age (1.23 vs. 1.14, F = 11.3, P = 0.001). There is a sig-

nificant relationship between mean score and age after

adjustment for gender; the score decreases by 0.010 for

every one year increase in age (95% CI: -0.012 to -0.007,

P \ 0.001). Veterinary surgeons working in government

and university-based non-clinical roles have lower mean

WHI_N score than those working in small animal practice

after adjusting for age and gender (Government: b = -0.13,

95% CI: -0.25 to -0.02, P = 0.021; University non-

clinical: b = -0.23, 95% CI: -0.43 to -0.04, P = 0.019).

The mean WHI_P score for the total sample (n = 1,716)

is 0.97 (SD = 0.56). Multiple linear regression indicated

that there is no significant difference between mean score for

men and women after adjusting for age, although the mean is

significantly lower for women prior to adjustment for age

(0.92 vs. 1.01, F = 10.9, P = 0.001). There is a significant

relationship between mean score and age after adjustment

for gender: the score increases by 0.005 for every 1-year

increase in age (95% CI: 0.002–0.007, P \ 0.001).

The mean WHI_N score for the sample is higher than

for a sample of the working population from the Nether-

lands [16] and lower than for Belgian veterinary surgeons

[20]. The mean WHI_P score for the sample is higher than

for the sample of the working population from the Neth-

erlands [16] and lower than for Belgian veterinary surgeons

[20]. The results suggest that veterinary surgeons report

higher levels of both negative and positive work–home

interaction, but comparative data must be interpreted cau-

tiously due to possible cultural differences in interpretation

of the scale items and the small size of the Belgian sample.

Contributors to stress

Number of hours worked, making professional mistakes,

client expectations, and administrative and clerical tasks

are reported as the greatest contributors to stress for the

sample population of veterinary surgeons. The percentage

of respondents reporting that these stressors contribute

quite a lot or very much to their stress is 42.9, 40.4, 38.0

and 27.9%, respectively. Respondents who treated clinical

cases were asked a further set of questions regarding pos-

sible stressors. The possibility of client complaints or

litigation, unexpected clinical outcomes and out-of-hours

on-call duties are reported as the greatest contributors to

stress for respondents treating clinical cases.

Sources of satisfaction

The greatest sources of satisfaction cited included: good

clinical outcomes (41.5%), relationships with colleagues

(33.7%) and intellectual challenge/learning (32.4%).

Non-response bias

The demographic and occupational profile of study

respondents was generally in close alignment with that of

the original sample. A comparative analysis to identify

any differences between outcome measures for late

responders (n = 272) and earlier responders showed that

the HADS scores and 12-month prevalence of suicidal

thoughts were higher and WEMWBS score lower among

late responders, but the difference was only significant for

HADS-D (mean = 5.11 vs. 4.57, t(1760) = -2.40,

P = 0.017).

Discussion

Main findings

Compared to the general population, the sample of veter-

inary surgeons reported high levels of anxiety and

depressive symptoms; higher 12-month prevalence of sui-

cidal thoughts; less favourable psychosocial working

characteristics, especially in regard to demands and man-

agerial support; lower levels of positive mental well-being;

and higher levels of negative work–home interaction. The

levels of psychological distress reported suggest ready

access to and knowledge of lethal means is probably not

operating in isolation to increase suicide risk within the

profession.

The prevalence of possible co-morbid anxiety and

depression among this sample of veterinary surgeons

[defined by coexisting probable and possible cases (scor-

es C 8)] is 16.8%. The presence of co-morbid anxiety

disorders increases the risk of suicidal behaviour in people

with depression [21, 39], and there is evidence to suggest

that co-morbidity, and not depression itself, is a risk factor

for suicide attempts [17] and completed suicide [46].

Alcohol has a well-established role in suicidal behaviour

through its induction of negative affect, promotion of

adverse life events, impairment of problem-solving skills,

disinhibitory effects and the social disintegrative effects of

abuse [5]. However, the level of alcohol consumption does

not appear to be a negative influence on mental health

within the profession as a whole.

Suicidal thoughts are a key stage in the pathway

leading to suicide [19]. Positive associations have been

demonstrated between favourable attitudes towards sui-

cide (the degree to which an individual views suicide as

an acceptable option under some circumstances) and

levels of suicidal thoughts [15, 17]. Favourable attitudes

towards suicide appear to increase the attractiveness of

suicide should situational cues arise, placing an individual

at increased risk of suicidal ideation. The high prevalence
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of suicidal ideation among veterinary surgeons may be

associated with the profession’s acceptance of and

familiarity with animal euthanasia which may change

attitudes to suicide as a possible solution to their own

problems [2]. Ready access to means of suicide is posited

as a key factor that influences the translation of suicidal

thoughts into an actual suicide act [24]. Ready access to

lethal means may also act more distally in the suicide

process and account for the high prevalence of suicidal

thoughts among veterinary surgeons, if the ease at which

a suicide can be completed cues the consideration of

suicide as a possible solution.

Psychosocial working conditions may be important risk

factors contributing to suicidal behaviours [37] and studies

have demonstrated a causal association between work stress

and rates of depression and anxiety [31, 49]. A recent meta-

analysis provided robust evidence that a combination of high

demands and low decision latitude, effort–reward imbal-

ance, and low social support at work from co-workers and

supervisors are risk factors for common mental disorders

[44]. The less favourable psychosocial working character-

istics reported in comparison with the general population

suggest that high demands and low managerial support may

be important contributors to work-related stress among

veterinary surgeons, in keeping with the demand–control–

support model of work-related stress [27, 28].

Strengths

Our study has several strengths. First, it is based on a large

nationwide sample of veterinary surgeons in a range of

different types of employment and the demographic and

occupational profile of respondents is broadly representa-

tive of the UK veterinary profession which gives some

confidence in the generalisability of the results. Second, the

questionnaire uses standard instruments with known psy-

chometric properties to help ensure the validity and

reliability of the results and availability of normative data.

The short series of bespoke questions on stressors pertinent

to the veterinary profession was developed using focus

groups and subsequently pre- and pilot-tested to help

ensure relevance, comprehensiveness and absence of bias.

The response rate of 56% is less than optimal but compares

favourably with other postal surveys of the veterinary

profession (e.g. Mellanby and Herrtage [33]), which may

reflect a high level of personal salience of the subject of

mental health to the sample population. The study adopts a

comprehensive approach to the assessment of mental

health in the veterinary profession, seeking to identify

sources of pleasure in veterinary work and complementing

indicators of psychological morbidity with measures of

mental well-being and work–home interaction. The latter

may be important in the aetiology of mood disorders

among the working population [50].

Limitations

The data are limited by the cross-sectional design which

allows investigation of associations, but does not allow

conclusions to be drawn about the direction of causality. A

further limitation in the study methodology is bias related

to the self-reporting of symptoms and working conditions.

The difference between outcome measures for late and

earlier responders suggests that the reported prevalence of

mental ill-health may have been higher if the study

response rate was higher. The content of the questionnaire

may have led to some selection bias. Veterinary surgeons

with mental health problems may have been disinclined to

respond due to their symptoms or concerns that they might

be identified, or conversely those without mental health

problems may have considered that the questionnaire was

not relevant to them. The survey did not collect informa-

tion on some potentially relevant mediating or moderating

variables such as marital status, adverse work and life

events, attitudes to euthanasia and suicide, history of any

previous psychological distress, family history of affective

disorder, use of prescribed or non-prescribed psychotropic

medication, duration of exposure to possible explanatory

variables (e.g. length of time in current job), social network

size and perceived social support outside work, and per-

sonality factors such as negative affectivity and

attributional style, which may have confounded associa-

tions without adjustment for them. Comparison of

measures of mental health and well-being for the study

sample with those for the general population must be

undertaken with great care due to the possible influence of

variables including socio-demographic factors.

Future research

There is scope for further research to explore the results of

the current study with, for example, qualitative interviews

with a purposive sample of respondents, and longitudinal

studies would help to determine whether the cross-sec-

tional associations identified in the current study are causal.

Research is also required to develop interventions and

evaluate their effectiveness and utility.
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a b s t r a c t

The Warwick–Edinburgh Mental Well-being Scale (WEMWBS) was evaluated as an indicator of mental
health and well-being within the veterinary profession in a cross-sectional study among a representative
sample of 3200 veterinary surgeons practising in the UK. The WEMWBS mean score for the sample was
48.85 (95% confidence interval 48.43–49.28). The score showed a negative correlation with anxiety and
depressive symptoms and a positive correlation with favourable psychosocial working conditions. A 1
unit increase in score was associated with reduced odds of reporting having experienced suicidal
thoughts in the previous 12 months, and reduced odds of reporting depressive or anxiety symptoms of
clinical significance. The results support the validity of the scale as an overall indicator of population
mental health and well-being for this occupational group.

� 2010 Elsevier Ltd. All rights reserved.

Mental ill-health appears to be prevalent in the UK veterinary
profession (Bartram et al., 2009). The identification of an instru-
ment with validity as an overall indicator of population mental
health and well-being, suitable for inclusion within, for example,
the Royal College of Veterinary Surgeons (RCVS) Survey of the Pro-
fession, would facilitate the monitoring of trends within the pro-
fession (Bartram et al., in press). This paper investigates the
potential for the Warwick–Edinburgh Mental Well-being Scale
(WEMWBS) (Tennant et al., 2007), an instrument developed to
monitor positive mental well-being at a population level, to be
used for this purpose. Associations with other standardised mea-
sures assessing different dimensions of mental health and working
conditions were examined in a cross-sectional study of veterinary
surgeons practising in the UK. We hypothesised that WEMWBS
scores would show negative associations with scales assessing psy-
chological distress.

The WEMWBS comprises 14 positively phrased items which
measure positive affect (such as feelings of optimism, cheerfulness,
and relaxation), psychological functioning (for example, energy,
clear thinking, self-acceptance, and competence) and interpersonal
relationships. Each item is scored (based on experience over the pre-
vious 2 weeks) on a 5-point Likert-style scale from ‘none of the time’
(1) to ‘all of the time’ (5). The overall score is the sum of each item

score, giving a possible summary score of 14–70; higher scores indi-
cate higher levels of mental well-being (Tennant et al., 2007). Exam-
ples of items used in the WEMWBS include: ‘I’ve been dealing with
problems well’ and ‘I’ve been feeling close to other people’.

The study was reviewed and approved by Southampton and
South West Hampshire Research Ethics Committee (B) (REC refer-
ence number: 07/H0504/122). The WEMWBS was embedded in a
120-item questionnaire which was mailed in 2007 to a stratified
random sample of 3200 veterinary surgeons practising in the UK,
comprising approximately 20% of the membership of the RCVS. Re-
plies were anonymous. The questionnaire assessed multiple
dimensions of mental health and well-being using valid and reli-
able instruments. Anxiety and depressive symptoms were assessed
using the Hospital Anxiety and Depression Scale (HADS) (Zigmund
and Snaith, 1983), psychosocial working conditions with the
Health and Safety Executive Management Standards Indicator Tool
(HSE MSIT) (Cousins et al., 2004), suicidal ideation with questions
developed by Paykel et al. (1974) and alcohol consumption with
the Alcohol Use Disorders Identification Test alcohol consumption
questions (AUDIT-C) (Bush et al., 1998). Further details of the ques-
tionnaire are reported elsewhere (Bartram et al., 2009). For up to
three missing WEMWBS responses, the missing scores were im-
puted using the mean of the remaining items. If more than 3/14
possible responses were missing, the scale was judged as invalid
for that respondent and the case was excluded from the analysis.

Usable questionnaires were returned by 1796 participants, rep-
resenting a response rate of 56.1%. The demographic and occupa-
tional profile of study respondents was generally in close
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alignment with RCVS membership and the original sample (Bar-
tram et al., 2009). The WEMWBS mean score (± standard deviation,
SD) for the sample was 48.85 (± 9.06) (95% confidence interval, CI
48.43–49.28) and the median score was 49 (inter-quartile range,
IQR, 43–55). The score distribution was near normal, with a slight
negative skew, and the scale did not show floor or ceiling effects.
Item response frequencies showed little evidence of highly skewed
distributions, with each of the response categories for all items
being used by at least one respondent (Fig. 1).

Correlations between scores on the WEMWBS and other scales
were calculated using Pearson correlation coefficients (Bonferroni
correction applied). The WEMWBS score showed a high negative
correlation with anxiety (r = �0.69, P < 0.001) and depressive
symptoms (r = �0.76, P < 0.001). There was a significant
(P < 0.001) low-to-moderate positive correlation with subscales
measuring favourable psychosocial working conditions (low risk
of work-related stress): demands (r = 0.32), control (r = 0.45), man-
agerial support (r = 0.48), peer support (r = 0.50), relationships
(r = 0.37), role (r = 0.45) and change (r = 0.41).

Multiple logistic regression was used to explore any association
between the WEMWBS score and each of the other scales after
adjusting for age, gender and the other scales. A 1 unit increase
in score was associated with a 7% reduction in the odds of report-
ing having experienced suicidal thoughts in the previous
12 months (odds ratio, OR 0.93, 95% CI 0.90–0.96, P < 0.001). There
was no association with at-risk drinking (i.e. AUDIT-C score P5 for
men or P4 for women) (OR 0.99, 95% CI 0.97–1.02, P = 0.525). A 1
unit increase in the score was associated with a 15% reduction in
the odds of reporting anxiety symptoms of possible or probable
clinical significance (i.e., HADS-A score > 8) or probable clinical sig-
nificance (HADS-A score > 11) (OR 0.85, 95% CI 0.83–0.87,
P < 0.001). A 1 unit increase in the score was also associated with
a 22% reduction in the odds of reporting depressive symptoms of
possible or probable clinical significance (HADS-D score > 8) (OR
0.78, 95% CI 0.76–0.81, P < 0.001) and a 25% reduction in the odds
of reporting depressive symptoms of probable clinical significance
(HADS-D score > 11) (OR 0.75, 95% CI 0.71–0.79, P < 0.001).

The associations of the WEMWBS score with other standardised
measures in the current study support the validity of the scale as
an overall indicator of population mental health and well-being
for veterinary surgeons. The results are complementary to previous
tests of the criterion validity of the WEMWBS, which are limited to
general population samples and examine correlations with scales
that assess dimensions of mental health and well-being different

from those in the current study (Tennant et al., 2007). Further re-
search is needed to evaluate the sensitivity of the scale to change
and to determine whether the associations can be generalised to
other occupational groups. A shortened (7 item) version of the
WEMWBS, embedded within the 14 item scale, has robust mea-
surement properties and offers an alternative for monitoring men-
tal well-being in populations (Stewart-Brown et al., 2009).
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I've been feeling cheerful (n=1796)

I've been interested in new things (n=1793)

I've been feeling loved (n=1790)

I've been able to make up my own mind about things (n=1789)

I've been feeling confident (n=1791)

I've been feeling close to other people (n=1788)

I've been feeling good about myself (n=1791)

I've been thinking clearly (n=1790)

I've been dealing with problems well (n=1793)

I've had energy to spare (n=1787)

I've been feeling interested in other people (n=1788)

I've been feeling relaxed (n=1788)

I've been feeling useful (n=1789)

I've been feeling optimistic about the future (n=1795)

None of the time Rarely Some of the time Often All of the time

Fig. 1. Warwick–Edinburgh Mental Well-being Scale (WEMWBS) question responses for sample. Imputed values are excluded.
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Ability The level of the underlying latent variable in a person, inferred from their 

item responses. 

Caseness A clinically significant level of symptoms which exceeds a defined 

threshold and categorises an individual as possibly having a disorder. It is not a 

diagnosis. 

Class interval RUMM2030 software divides the sample into a specified number of 

groups (or ‘class intervals’) of similar size, representing different levels of ability 

(estimated from the summed total score for all items) across the latent variable. 

Classical test theory An observed test score comprises two hypothetical 

components: a true score and a random error component. It is classical in the 

sense that it is traditional. 

Construct A single latent variable assumed to be underlying a set of items. 

Construct validity The degree to which the scores of the rating scale are consistent 

with a priori hypotheses (e.g. with regard to internal relationships, relationships to 

scores on other instruments, or differences between relevant groups) based on the 

assumption that the rating scale validly measures the construct to be measured. 

See external construct validity and internal construct validity. 

Content validity The degree to which the content (i.e. items) of the measurement 

instrument adequately reflects the construct to be measured. 

Convergent construct validity The extent to which scores on an instrument are 

associated with other measures of the same or theoretically similar constructs. 

See external construct validity. 

Differential item functioning The probability of affirming an item’s response 

categories is influenced by factors other than the level of the latent variable being 

measured (e.g. age, gender). 

Difficulty The magnitude of the latent variable represented by an item. 

Discriminant construct validity The extent to which scores are not associated with 

theoretically unrelated constructs or variables. See external construct validity. 
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External construct validity The association between the rating scale and external 

criteria such as other measures of similar or different dimensions of health. See 

convergent construct validity and discriminant construct validity. 

Face validity The extent to which the variable which an instrument purports to 

measure is evident from its item content. 

Fit statistics Indices which indicate the extent to which response data conform to 

Rasch model expectations. 

Fundamental measurement The form of measurement used in the physical 

sciences in which units which are ordered and can be legitimately summed 

(concatenating units). 

Instrument A means to capture data, e.g. a questionnaire, plus the information and 

documentation that supports its use (i.e. methods and instructions for 

administration or responding, scoring and interpretation of results). 

Interval scale A measurement scale in which the value of the unit of measurement 

is maintained throughout the scale so that differences have equal values, 

regardless of location. 

Invariance The maintenance of the identity of a variable from one occasion to the 

next, e.g. item estimates remain stable across population samples. 

Item An individual question, statement, or task that is evaluated by the respondent 

to address a particular concept. 

Latent variable An attribute (or construct) of interest that cannot be directly 

observed. 

Logit The unit of measurement that results when the Rasch model is used to 

transform raw scores obtained from ordinal data to log odds ratios on an interval 

scale that is common to item difficulty and person ability. The value of 0.0 logits is 

routinely allocated to the mean of the item difficulty estimates. 

Mental well-being A construct comprising both optimal psychological functioning 

and the experience of happiness and life satisfaction. 

Modern test theory Includes item response theory and Rasch measurement 

theory. Differs from classical test theory in that the focus is the relationship 
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between a person’s measurement and his or her probability of responding to an 

item, rather than the relationship between a person’s measurement and his or her 

observed scale total score. 

Multidimensional Measuring several latent variables simultaneously. 

Person separation index An estimate of the spread or separation of persons on 

the measured variable. It statistic indicates the potential of a scale to discriminate 

between subgroups of persons with different levels of ability. 

Polytomous The items in a rating scale have greater than two response options. By 

contrast, dichotomous items have two response options only. 

Proportional mortality ratio A ratio of how more or less likely a death in a 

particular population group is to be from a particular cause (e.g. suicide) as 

opposed to other causes, than a death of someone of the same age and gender in 

the general population as a whole. 

Reliability The degree to which a measurement instrument is free from 

measurement error. It is an estimate of the extent to which scores for people 

whose condition of interest has not changed are the same for repeated 

measurements, e.g. using different sets of items from the same instrument 

(internal consistency); or over time over time (test-retest). 

Residual A summation of individual item or person deviations from Rasch model 

expectations, which are then standardised to form a z-score (observed minus 

expected = residual). 

Responsiveness The ability of an instrument to detect change over time in the 

construct to be measured. 

Targeting The extent to which the spectrum of health measured by a health rating 

scale (the range of item difficulty) matches the distribution of health in the study 

sample (the range of person ability). 

Threshold The point between two adjacent response categories where there is an 

equal probability of scoring either category. 

Unidimensional Measuring a single latent variable. 
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Validity The degree to which the instrument measures the construct(s) it is 

purported to measure. See Construct validity, Content validity, Face validity.
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