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›beyond the horizon‹

Workers on long-term sick leave  may eventually reach the disability gate at the horizon, 
where their disability benefit claim is assessed. All face unknown landscapes beyond this 
horizon. The studies described in this thesis explore unfamiliar territory after the disability 
gate, aiming to offer a prospective view on relations between mental health and disability.

›disability and mental disorders‹

Mental disorders are leading causes for disability worldwide [1-3]. In all regions of the 
World Health Organization (WHO), mental disorders account for around 30% of years lost 
to disability [4]. In Europe, depression is the leading cause, accounting for 14% of all years 
lived with disability [1]. In the Netherlands, of all persons being granted first disability 
benefit in 2010, 31% has a primary diagnosis of mental disorder and 10% has a comorbid 
somatic disorder [5]. Aside from individual suffering by mental health complaints, long-
term disability due to mental disorders is associated with reduced quality of life and 
higher morbidity/mortality rates [6]. Besides these negative personal consequences, the 
societal burden of direct and indirect costs caused by mental disorders in the workforce is 
enormous [7,8]. 
 In contrast to what is commonly believed, the prevalence of mental disorders in 
the general population of western industrialized countries has not changed in the past 
decades [9,10]. However, in most countries, there is a rapid increase of newly granted 
disability benefits for persons with mental disorders [11] and mental disorders are strongly 
associated with disability benefit awards [12-14]. To illustrate, in some high-income 
countries, mental disorders now account for up to 50% of disability benefit claims, rising 
to as much as 70% for young adults [15]. In the Netherlands in the period 2006-2011, inflow 
into disability benefit related to mental disorders has risen slightly from 35% to 40% of all 
granted claims, but the proportion of those accepted for full benefit has increased from 
39% to 75% [5,16]. 
 The discrepancy between stable general population prevalence and raised disability 
benefit inflow may be related to the continuous increase of mental workload in the 
past decades in European countries [11,17,18]. The European Working Condition Surveys 
have showed several key trends that might be related to this process [17-19]. In the past 
decades, changing job requirements and work loads in high-knowledge services demand 
higher social skills and cognitive competences, making it increasingly difficult for workers 
with poor mental health to perform adequately [11]. The proportion of workers with 
temporary working contracts and related self-perceived job insecurity have increased 
and studies have shown a strong correlation between temporary employment and poorer 
mental health. On average, the number of hours worked per week has drifted downwards, 
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while working at high speed and to tight deadlines has stayed at the same high level. 
The proportion of workers having a double workload has risen. An increasing number of 
workers are having difficulties reconciling demands in working and non-working private 
life, e.g. household activities, child-rearing, care of dependent relatives and leisure 
time. All these gradually changing working and non-working conditions are likely to put 
persons with mental disorder at a higher risk of sickness absence and disability. At the 
same time, the discrepancy between prevalence and disability benefit inflow may also 
be related to gradually reduced stigma and discrimination, greater public awareness and 
better psychiatric services, and to shifted views on the work ability of persons with mental 
disorders [11].
 Once disability benefit is awarded, only around 1-2% of all beneficiaries move back 
into employment [15]. Sickness absence and disability with long durations contribute 
disproportionally to the economic costs: a small proportion of disability episodes 
comprise up to 75% of absence costs [20,21]. Therefore, greater attention should be paid to 
prevention, addressing return-to-work (RTW) schemes for claimants with mental disorders 
being granted disability pensions. In recent years, several European countries have 
changed disability benefit policies to reduce inflow into disability benefit schemes [22]. 
These policy changes aim to promote re-entry into the workforce and participation of the 
disabled worker, providing financial compensation only for those with full work disability. 
However, increasing inflow into disability benefit suggests that RTW efforts for disability 
benefit claimants with mental disorders are still insufficient [11,23].
 Preventive actions and interventions are needed to promote return to paid 
employment for those who are assessed as being able to work [11]. For such actions 
to be successful, it is required to have knowledge about the population at risk, i.e. to 
adequately describe socio-demography, diagnosis and treatment of claimants with mental 
disorders, and to assess the prognosis, i.e. to identify factors that predict improvement 
of functioning, and RTW after disability benefit has been claimed. Therefore, prognostic 
studies are needed specifically focusing on a population of persons claiming disability 
benefit after long-term sickness absence. However, to the best of our knowledge, such 
studies have not yet been conducted. Factors that predict improvement and RTW after the 
claim are not known. Evidence to support prevention and RTW schemes for persons with 
mental disorders claiming disability benefit after long-term sickness absence is lacking. 
 The studies presented in this thesis aim to fill this knowledge gap. They are part of a 
prospective study on long-term work disability in a cohort of persons claiming disability 
benefit after two years of sickness absence with specific focus on mental health, the 
PREDIS (PREdicting DISability) study. In this cohort study, claimants were followed up 
for one year after their disability benefit claim. Data from self-report questionnaires and 
comprehensive diagnostic interviews were linked with registry data. Setting, design and 
measures of the study are more elaborately described in Chapter 2 of this thesis.
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›classification of functioning, disability and health‹

The difficulties people experience in performing routine activities at home, work, school 
or in other social areas, are important reasons for seeking treatment or reporting sick, 
rather than the disease itself [24]. In psychiatry, it is generally recognized that the clinical 
significance of mental disorders is better defined in terms of disability, i.e. impairment in 
social, occupational, or other important areas of functioning, then in number or severity 
of symptoms. Since disability and mental illness are different entities, they should be 
assessed separately. However, definition and measurement of disability is difficult, 
because it is influenced by person-environment interactions. To better understand this 
complicated interplay, the International Classification of Functioning, Disability and Health 
(ICF) is a useful consensus framework [25]. 
 The ICF is a bio-psycho-social classification system to describe causes and 
consequences of disease. In general, it defines disability as an umbrella term for 
impairments, i.e. body functions and structures, activity limitations, and participation 
restrictions. Disability refers to the negative aspects of the interaction between a health 
condition and personal and environmental factors. Figure 1 shows the model reflecting the 
ICF, applied to disability benefit claimants with mental health problems. 

Figure 1    The ICF-model specified for disability claimants with mental disorder

›classification of mental disorders‹

Mental disorders vary over time and across cultures, depending on what is considered to 
be normal and abnormal in specific times and populations. Therefore, mental disorders, 
in contrast to many somatic disorders, do not exist as nosological entities. Two of the 
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currently most widely accepted systems to classify mental disorders are the fourth 
version of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) [26] and 
the tenth version of the International Classification of Diseases (ICD-10) [27]. In this 
thesis, both systems are used to classify mental disorders. Since the diagnosis of mental 
disorders among disability claimants is a key issue in this thesis, both systems are briefly 
introduced.

dsm-iv
The fourth edition of the DSM-IV was published in 1994 building on its predecessors as 
a categorical classification system with specific criteria to in- or exclude diagnoses of 
mental disorders. The DSM-IV is based on consensus among psychiatrists, i.e. members 
of the American Psychiatric Association. The categories are prototypes of mental 
disorders, offering full descriptions of specific mental disorder phenotypes. A mental 
disorder is said to be present when a minimal number of diagnostic criteria are met. For 
some classifications, the DSM-IV uses specifiers to indicate severity, i.e. mild, moderate 
and severe, and course, i.e. in partial or full remission, and prior history. The DSM-IV 
is multi-axial: it organizes different aspects of mental disorder on five dimensions or 
axes: clinical disorders (Axis I), personality disorders and mental retardation (Axis II), 
general medical conditions (Axis III), psychosocial and environmental problems (Axis 
IV) and Global Assessment of Functioning (GAF, Axis V). This multi-axial classification is 
meant to capture the complexity of clinical situations and the heterogeneity of persons 
presenting with the same diagnosis. The DSM-IV claims to be a-theoretical, disregarding 
any underlying etiology. This approach reflects the insight that mental disorder results 
from complex interplay between biological, psychological and social factors, and that clear 
pathophysiological causes of mental disorder are not known. 
 The fifth edition of the DSM (DSM-5) [28] was published in May 2013, just after the 
cohort study described in this thesis was completed. In the DSM-5, mental disorders are 
no longer organized in a multi-axial system and denotes important psychosocial and 
contextual factors (formerly Axis IV) and disability (formerly Axis V) separately. A major 
change is the replacement of the GAF with the WHO Disability Assessment Schedule 
(WHODAS) [24] to measure severity of impairment on a scale of 1 (mild) to 3 (severe). 
A person with a severity index of 1 cannot be diagnosed with a mental disorder. The 
WHODAS based on the ICF has been used in this thesis to provide a global measure of 
disability. 

icd-10
The current tenth edition of the ICD was published in 1992 by the World Health 
Organization in an effort to optimize international standardization and to include as many 
prevalent mental disorders as possible. The ICD-10 is designed to be used by medical 
professionals of any discipline, whether in the somatic or mental domain, and therefore, 
like its predecessors, includes classifications of both somatic and mental disorders. Like 
the DSM-IV, the ICD-10 is a categorical system, indicating whether a mental disorder is 
present or not. Clinical features of mental disorders are described with explicit ex- and 
inclusion criteria for the diagnosis. Section F of the ICD-10 deals with mental disorder 
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in 319 categories (codes F00.0 to F99). Unlike the DSM-IV, the ICD-10 classifies mental 
disorder in one dimension (axis) only, disregarding other relevant aspects, such as the co-
occurrence of other mental or somatic disorder and environmental conditions. 

›diagnostics of mental disorders‹

In this thesis, mental disorders are diagnosed at baseline with the World Mental Health 
Composite International Diagnostic Interview (WMH-CIDI) and after follow-up with a 
shortened version thereof. Both generate classifications of mental disorders according to 
the DSM-IV and ICD-10. Adjustment disorders are diagnosed with the Diagnostic Interview 
Adjustment Disorder (DIAD, an new interview schedule we developed for use in our cohort 
study.

composite international diagnostic interview
The WMH-CIDI is a fully structured diagnostic interview that generates classifications of 
lifetime, 12-month and 30-day mental disorders according to the DSM-IV and the ICD-10 
[29]. It is the instrument of choice in large-scale psychiatric epidemiological research. 
The WMH-CIDI can be administered by trained lay interviewers using laptop computer or 
paper-and-pencil. 
 The full interview counts 41 sections. The first section contains a life time review 
with a series of diagnostic stem questions for any of the core disorders under study. 
The use of stem questions as a screener preceding the probe questions in the following 
sections for specific diagnoses, increases the accuracy of diagnostic assessments by 
reducing respondent fatigue and unwillingness to disclose on stem question endorsement 
[30]. The following 22 sections contain probe questions to generate classifications of 
specific mental disorder on Axis I of the DSM-IV: two sections for mood disorders, seven 
sections for anxiety disorders, two sections for substance-use disorders, four sections 
for childhood disorders and seven sections for other disorders. Four sections assess 
functioning and physical comorbidity. Two sections assess treatment. Four sections 
assess risk factors. Six sections assess socio-demographics. Two final sections are 
methodological. The WMH-CIDI includes only screening sections for psychotic disorder 
and for personality disorder, but does not yield classifications for the full diagnoses. 
Questions about treatment are included at the end of each CIDI diagnostic section. When 
criteria for a DSM-IV classification are met, respondents are asked if they ever in their 
life talked to a medical doctor or other health professional, about the disorder. After a 
positive answer, respondents are asked how old they were the first time they did so.
 In general population samples, interview time of the full WMH-CIDI is reported 
to be two hours on average, depending on the mental health state of the respondent. 
Sections for a specific disorder are asked only when a respondent screens positive for that 
disorder in the first introductory section. Sections with a negative screen are skipped. This 
procedure shortens interview time considerably for respondents without mental health 
problems. 
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For the baseline diagnosis of mental disorders among disability claimants, we used the 
WMH-CIDI [29]. For follow-up, we used a shortened version of the CIDI (CIDI 2.1) [31], 
which assesses 12-month DSM-IV classifications of mental disorders only. 

diagnostic interview adjustment disorder
An important limitation of the CIDI is the absence of a section dealing with adjustment 
disorder (AD). Since AD and other stress-related disorders are one of the most 
commonly reported types of work-related illness [32-34], it was important to assess AD 
among disability claimants participating in the study described in this thesis. We would 
have preferred to use an already existing diagnostic instrument with proven validity 
and reliability that could also be administered by lay interviewers. However, such an 
interview schedule is not available. Therefore, to make up for the deficiency in the CIDI, 
we developed a new fully structured interview schedule, to be used in this study for the 
diagnosis of present state AD: the Diagnostic Interview Adjustment Disorder (DIAD). The 
development of the DIAD and its initial validation is described in Chapter 6 of this thesis.

›aim of the thesis‹ 

The studies described in this thesis aim to fill an important knowledge gap in disability 
research. Its general aim is to describe this population in terms of demographic 
characteristics, diagnosis and treatment of mental disorders, and to examine the prognosis, 
i.e. to identify factors that predict functional improvement and RTW in the period after 
disability benefit has been claimed and assessed. More knowledge on these important, but 
in this population under-researched issues may help insurance physicians (IP’s) to improve 
their diagnostic, therapeutic and prognostic skills when assessing disability benefit claims. 
The results may support them and other professionals in disability settings to promote 
effective treatment and interventions, aimed at improvement of functioning and health, 
occupational rehabilitation, RTW and prevention of permanent disability. 

›research questions‹

main research questions
1  What are prevalence, age-of-onset and severity of mental disorders and what is the 

rate of their co-occurrence with somatic disorders among disability claimants?
2  Are mental disorders adequately diagnosed by IP’s assessing the disability benefit claim? 
3  Are mental disorders among disability claimants adequately treated in the health care 

sector?
4  What is known in the disability research literature about prognostic factors of long 

term disability, RTW and recovery of mental health symptoms in persons sick listed 
due to mental disorders?

5  What is the accuracy of the prediction of functional improvement by disability 
claimants as compared to that of IP’s assessing their disability benefit claim?
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6  Which factors significantly predict improvement in functioning and work status of 
disability claimants following the assessment of their disability benefit claim?

additional research questions
A screening procedure was implemented within the overall design of the cohort study. Its 
purpose was to screen for eligibility for re-interviewing with the CIDI at follow-up. For this, 
we used three short mental health screeners embedded in the self-report questionnaire. 
The design and measures of this screening is more comprehensively described in Chapter 2. 
The screening gave rise to an additional research question:

7  What are the psychometric properties of three short mental health screeners to detect 
present-state DSM-IV classifications of mental disorders among disability claimants?

Our development and use of the Diagnostic Interview Adjustment Disorder (DIAD), an 
innovative and not yet validated instrument to diagnose adjustment disorder, gave rise to 
another additional research question:

8  What are the content and construct validity of the DIAD to diagnose adjustment 
disorder among disability claimants?

›thesis outline‹

In Chapter 1, an introduction is given to the issues addressed in this thesis by presenting 
information on disability related epidemiology, classification and diagnosis of mental 
disorders. 

In Chapter 2, setting, design and methods are described of PREDIS (PREdicting 
DISability), a prospective cohort study with one year follow-up on long-term work 
disability and mental disorders among persons claiming disability benefit after two years 
of sickness absence with specific focus on mental health. 

In Chapter 3, information is given on diagnoses on registry certificates, on prevalence, 
age-of-onset and severity of DSM-IV classifications of mental disorders, and on mental-
mental and somatic-mental comorbidity among persons claiming disability benefit after 
two years of sickness absence (research question 1).

In Chapter 4, the focus is on recognition and treatment of DSM-IV classifications of 
mental disorders in our sample. The important question is addressed whether mental 
disorders is adequately recognized by IP’s during the disability benefit claim assessment 
and whether mental disorder is adequately treated in the preceding period (research 
questions 2 and 3). 

In Chapter 5, the psychometric properties are presented of three short mental health 
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screeners in terms of sensitivity, specificity, optimal cutoff and predictive values to detect 
present state DSM-IV classifications of mental disorder (research question 7). 

In Chapter 6, the development is described and initial validity estimates are presented of 
the Diagnostic Interview Adjustment Disorder (DIAD) (research question 8). 

In Chapter 7, a systematic review is given of current scientific evidence about the 
prognostic factors for long term disability and RTW of persons sick listed due to mental 
health problems, and factors for recovery of mental health symptoms (research question 4). 

In Chapter 8, the accuracy of predictions of future improvement of functioning by 
disability claimants and their social insurance physicians are compared. Difference in 
accuracy is studied between subgroups of claimants with mental or somatic health 
conditions (research question 5). 

In Chapter 9, results are presented of the PREDIS cohort study on predictors of functional 
improvement and future work status after the disability benefit claim (research question 6). 

In Chapter 10, the main findings, methodology and practical implications of this thesis 
are discussed, and directions are recommended for further research. 
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›introduction‹

This chapter describes setting, design and methods of the PREDIS (PREdicting DISability) 
cohort study, a longitudinal prospective study with one year follow-up on long-term work 
disability and mental disorders among persons claiming disability benefit after two years 
of sickness absence. As stated in the introductory chapter, its general aim is to describe 
this population in terms of socio-demography, diagnosis and treatment, and to identify 
factors that predict functional improvement and work status in the period after disability 
benefit has been claimed and assessed.

›setting‹

The PREDIS study was conducted from October 2008 to January 2011 among persons 
claiming disability benefit at the regional office of the Social Security Institute (SSI) in 
the city of Groningen, servicing two northern provinces of the Netherlands (Groningen, 
Drenthe). In the Dutch social security system, sick listed workers may apply for disability 
benefit after they have been on continued sick leave for two years. During these two 
years, employers are obliged to pay benefit for sick listed workers they have under 
permanent employment contract. These workers are assessed and counseled on their 
ability to return to work by occupational physicians under contract by the employer. For 
sick listed workers without an employment contract, i.e. temporary agency workers and 
for those whose contract expires during the sickness absence, sick leave benefit is paid 
by the SSI. These workers are assessed and counseled by SSI professionals. If all efforts to 
realize return to work have been proven unsuccessful, the sick listed worker may submit a 
disability benefit claim at the SSI. 
 Medical aspects of disability are then assessed by insurance physicians (IP’s) of 
the SSI in face-to-face semi-structured interviews and examinations, focusing on the 
evaluation of the medical condition (disease, symptoms, impairments), the functional 
status (limitation of activities) and rehabilitation efforts [6]. In their interviews, IP’s use 
standard medical history-taking, inquire after complaints and symptoms, treatment and 
medication. They specifically focus on activity limitations and participation restrictions. 
For their assessment of diagnosis and treatment of the disorder(s) as cause of disability, 
IP’s rely in part on historic and actual medical data provided by occupational and treating 
physicians. 
 On the basis of the IP assessment, labour experts (LE’s) of the SSI subsequently 
match the claimants work ability with the functional demands of theoretically available 
jobs. Claimants fully unable to perform any work due to a seriously disabling medical 
condition are exempted from assessment by the LE and are being granted full benefit on 
medical grounds. The LE assessment results in a selection of jobs claimants are still able 

chapter 2  design of predis: a prospective cohort study 
among disability claimants
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to perform. Disability benefit is then determined by the loss of earning capacity (LEC), 
defined as the difference between the wage of the claimants initial own job and that of 
the selected jobs. The final outcome of the disability assessment is expressed in four 
categories: no disability (LEC < 35%), partial disability (LEC = 35-80%), full disability  
(LEC ≥ 80%) with a favorable prognosis and full disability (LEC ≥ 80%) with a poor 
prognosis of recovery according to the IP assessing the claim. Fully disabled claimants 
with a favorable prognosis of recovery are eligible for re-assessment. Those with no 
or partial disability are supported to return to work matching their work ability by 
rehabilitation professionals of the SSI.

›design‹
The study presented in this thesis was designed as a prospective inception cohort study 
with one year follow-up. The study was conducted among persons claiming disability 
benefit after two years of sickness absence. After the recruitment of eligible claimants, 
participants were measured at baseline (T0) after the assessment of their disability benefit 
claim, but before the waiting period of two years had expired and before the SSI had 
decided whether or not disability benefit was awarded. Participants were measured at 
two different time points, at baseline (T0) and after one year follow-up (T1). Participants 
with a favorable prognosis of functional improvement were additionally measured at an 
intermediate moment between T0 and T1 (Tvar). The study design is presented in figure 1.

Figure 1    Diagram of the PREDIS study design

  T0 Tvar T1 (1 year after T0)
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eligibility 
by SSI
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functioning

favorable prognosis of 
functioning

questionnaire Pquestionnaire P

diagnostic interview

questionnaire IP/LE

register SSI

questionnaire P

diagnostic 
interview after 
positive screen

register SSI

questionnaire P

diagnostic 
interview

register SSI

ms c

Abbreviations: SSI = Social Security Institute, P = participant, IP = insurance physician, LE = labour expert, s = somatic 
disorder, c = somatic-mental comorbidity, m = mental disorder.
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›recruitment of participants‹ 

in- and exclusion criteria
Included were persons who claimed disability benefit after the full waiting time of two 
years had expired. Inclusion was irrespective of the diagnosis, i.e. all diagnoses certified as 
cause of disability were included, both mental and somatic. Excluded were persons whose 
disability benefit claim was a re-evaluation of an earlier claim.

procedure
Recruitment 
Eligibility of disability claimants to participate was assessed by a SSI research assistant, 
especially assigned to the PREDIS study. To guarantee complete confidentiality and 
to prevent data flow without informed consent, measures were taken to put up a 
strict division between the eligibility assessment and subsequent recruitment by the 
researcher. Therefore, the consent procedure was organised in two steps. As a first 
step, the SSI research assistant contacted eligible claimants by telephone shortly after 
the disability benefit assessment by the IP was completed, asking permission to sent 
information about the study and a consent form. When permission was granted, name and 
address were given by the SSI assistant to the researcher, who then sent an information 
letter and a consent form as a second step. If eligible claimants could not be contacted 
by telephone, the information letter and the consent form were sent by the SSI assistant. 
Claimants willing to participate returned signed consent forms to the researcher. If the 
consent form sent by either the researcher or by the SSI assistant, was not returned within 
two weeks, a reminder was sent.

Baseline measurement (T0)
At T0, participants were administered a comprehensive diagnostic interview at their 
home, after having been send a self-report questionnaire. The questionnaire was returned 
to the interviewer after completion of the interview. IP’s of the SSI involved in the 
disability benefit claim assessment of participants provided data on diagnosis certified as 
cause of disability and were asked to predict improvement of functioning in the period 
after the claim. LE’s of the SSI provided data on educational level of the claimants that 
were not granted full benefit on exclusive medical grounds. The SSI registry provided 
additional data on demographics, LEC and whether participants had paid work at baseline. 

Intermediate measurement (Tvar)
Participants with a favorable prognosis of functional improvement according to the IP 
assessment, were sent a self-report questionnaire with a postage paid return envelope at 
a variable moment Tvar, i.e. in the month functioning was predicted to have been improve. 
The Tvar questionnaire was identical to the one used at T0. Participants eligible for 
assessment at Tvar were not interviewed. 

Follow-up measurement (T1)
At T1, one year after T0, all participants were sent a self-report questionnaire with a postal 
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paid return envelope. This questionnaire was identical to the one used at T0. From the SSI 
registry data were obtained whether participants had paid work at T1. 

Screening procedure
A screening procedure was implemented within the overall design of the cohort study. 
The purpose of this procedure was to screen for eligibility for re-interviewing with the 
CIDI at T1. Participants scoring above a predetermined cut-off value on three short scales 
on general and mental health embedded in the T1-questionnaire, were re-interviewed 
at T1. After the T1-questionnaire was returned and interview eligibility was determined, 
participants were re-interviewed at their home. Included for re-interviewing at T1 were 
participants meeting any of the following criteria: (1) positive screen for any mental 
disorder, based on the screening result at T1; (2) the presence of any (comorbid) mental 
disorder diagnosed at T0; (3) failure to return the T1-questionnaire. 

Interview training
A total of twelve interviewers (four SSI insurance physicians, three SSI rehabilitation 
coaches, three SSI secretaries, two medical students) were trained and qualified by 
certified trainers of the WHO Training Center, located at the psychiatry department of 
the University Medical Center Groningen, the Netherlands. None of the interviewers was 
in any way involved with the actual disability benefit assessment of participants. Quality 
of interviewing techniques was evaluated bimonthly in training sessions led by the 
researcher (LRC).

›measures‹

participant questionnaire
The T0- and T1-questionnaires included sections on demography, general mental health, 
psychological distress, alcohol use, functioning, health care utilization, coping and social 
support. The Tvar-questionnaire was identical to the T0- and T1-questionnaires, but the 
demographic section was excluded.

Socio-demography
The questionnaire for participants included a section on demography, i.e. age, gender, 
marital status. Marital status was dichotomized into living with or without partner. 

General mental health
General mental health complaints were assessed with the 12-item General Health 
Questionnaire (GHQ-12). The GHQ-12 is used in the community and in primary care 
settings [7]. For the GHQ-12 we used the 0-1-2-3 scoring method with ‘not at all’ (for 
questions 1, 3, 4, 7, 8 and 12: ‘better than usual’) (0), ‘same as usual’ (1), ‘rather more than 
usual’ (2), ‘much more than usual’ (3). The reference period is the last few weeks. Sum 
scores range from 0 to 36. Higher scores signify more complaints.
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Psychological distress
Non-specific psychological distress was assessed with the 10-item Kessler Psychological 
Distress scale (K10). The K10 has strong psychometric properties and is able to discriminate 
psychiatric cases from non-cases [8]. The K10 consists of 10 items with each five Likert-
type response categories: ‘none of the time’ (1), ‘a little of the time’ (2), ‘some of the time’ 
(3), ‘most of the time’ (4) and ‘all of the time’ (5). The reference period of the K10 is 30 
days. Sum scores range from 10 to 50. Higher scores on the K10 signify more complaints.

Alcohol use
Alcohol dependence and less severe alcohol problems were assessed with the Alcohol Use 
Disorders Identification Test (AUDIT) [9]. The AUDIT is widely used as a means of screening 
for the spectrum of alcohol use disorders in various settings and populations. It consists 
of a total of 10 items with a five point response scale distributed over 4 subscales (alcohol 
consumption, drinking behaviour, adverse reactions and alcohol-related problems). Sum 
scores ranges from 0 to 40. Higher scores reflect more problems.

Functioning
Functioning was assessed by the World Health Organization Disability Schedule 2.0 
(WHODAS 2.0) [10]. The full WHODAS is a generic instrument asking respondents to 
indicate whether physical or mental health problems have caused difficulties in seven 
activity domains in the past thirty days: Understanding and Communicating (6 items), 
Getting around (5 items), Self-care (4 items), Getting along with people (5 items), Household 
activities (4 items); Work/school (4 items) and Participation (8 items). The WHODAS 
asks respondents to skip the domain School/work when they do not work or do not go 
to school. All items of the WHODAS have a five-point rating scale with answer options 
ranging from ‘no difficulty’(1) to ‘extreme difficulty or inability to perform the activity’(5). 
Domain scores aggregate to a total score. Higher scores signify worse functioning.

Health care utilization
Health care utilization was assessed with the Trimbos/iMTA questionnaire for Costs associated 
with Psychiatric Illness (TiC-P), a self-report questionnaire assessing health care consumption 
[11]. We used questions whether or not in the past three months respondents had contacted 
a general practitioner, a psychologist, a psychiatrist, a mental health care professional, a 
mental health clinic as out-patient, a medical specialist, a paramedic and whether they were 
hospitalized. Using the TiC-P operationalization, we added a question whether respondents 
had contact with a rehabilitation professional in the past three months. The TiC-P does not 
aggregate to a total sum score.

Coping 
Coping with stress was assessed with a shortened 15-item version of the Utrecht Coping 
List (UCL) [12], with 2 subscales Confronting problems (7 items) and Avoiding problems (8 
items). Answer options are ‘seldom /never’ (1), ‘sometimes’ (2), ‘often’ (3) and ‘very often’ 
(4). Sum scores range from 7 to 28 (Confronting) and from 8 to 32 (Avoiding). Higher 
scores represent more coping problems.
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Social support 
We used the Social Support Questionnaire for Transactions (SSQT) to measure perceived 
social support, assessing supportive transactions and satisfaction with supportive 
transactions (SSQS) [13]. The SSQT consists of 23 items with response categories ‘seldom 
or never’ (1), ‘now and then’ (2), ‘regularly’ (3) and ‘often’ (4). Sum scores of SSQT range 
from 23 to 92. Higher SSQT scores signify more social support. To assess satisfaction with 
supportive transactions, we used the Social Support Questionnaire for Satisfaction (SSQS). 
The SSQS runs parallel with the SSQT and consists of 23 items with options ‘much less 
than I like’ (1), ‘less than I like’ (2), ‘just as much as I like’ (3), ‘more than I like’ (4). Sum 
scores of the SSQS range from 23 to 92.

structured diagnostic interview
Composite International Diagnostic Interview
At T0, all respondents were interviewed at their home, using the Dutch translation of 
the World Mental Health (WMH) version 3.0 of the World Health Organization (WHO) 
Composite International Diagnostic Interview (WMH-CIDI) [14]. The CIDI is a laptop assisted 
fully-structured interview to be administered by lay interviewers, generating classifications 
according to the 4th edition of the Diagnostic and Statistical Manual of Mental Disorders 
(DSM-IV) [15] and ICD-10 [16].  For the present study, we included the sections Depression 
(major depressive disorder, dysthymia, bipolar disorder), Mania, Panic Disorder, Social 
Phobia, Agoraphobia (with or without Panic Disorder), Generalized Anxiety Disorder, 
Obsessive Compulsive Disorder, Posttraumatic Stress Disorder, Suicidality and Psychosis 
screen. At T1 for respondents meeting criteria for re-interviewing, we used a shortened 
version of the CIDI (CIDI 2.1) [17], which assesses 12-month DSM-IV classifications of 
mental disorders only. 

Diagnostic Interview Adjustment Disorder
As stated in the introductory chapter, the CIDI lacks a section dealing with adjustment 
disorder (AD). Therefore, a newly developed and fully structured interview schedule 
was used to diagnose AD: the Diagnostic Interview Adjustment Disorder (DIAD). The 
development and initial validation of the DIAD is described in Chapter 6 of this thesis. The 
DIAD contains a total of 29 questions to identify and assess stressful events and related 
symptoms, and their relation in time. 

insurance physician questionnaire
Certificate diagnosis
To classify somatic and mental disorders as cause of disability, IP’s use a classification 
system (Dutch Classification for Occupational Health and Social Insurance: CAS) derived 
from the ICD-10 and developed for use in occupational health and social security in the 
Netherlands [16,18]. The registry of the SSI allows one diagnosis code for any (somatic or 
mental) disorder as primary cause of disability, and two additional codes for any comorbid 
disorders as secondary or tertiary cause of disability. We obtained CAS codes of somatic 
and mental disorder certified as primary, secondary or tertiary cause for disability by IPs 
assessing the disability benefit claim of respondents at T0.
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Prognosis of functioning 
At T0, IP’s were asked whether they expected any functional improvement after the 
disability claim assessment and if so, in which month they expected this improvement to 
occur. Answers were dichotomized in improvement within one year versus improvement 
later than one year/not at all.

labour expert questionnaire
At T0, LE’s provided data on education. Educational level was categorized into low 
(elementary, preparatory middle-level), intermediate (middle-level applied; higher general 
continued) and high (university applied sciences; research university). 

ssi registry
Residence
Residence of participants was obtained from the local SSI administrative registry. 
Urbanization was categorized into rural (<10.000 inhabitants), midsize urban (10.000-
100.000 inhabitants) and urban (>100.000 inhabitants).

Loss of earning capacity
The disability assessment outcome for all respondents in terms of loss of earning 
capacity (LEC) was obtained from the SSI registry. For analysis in the present study, we 
dichotomized the four categories of LEC in full disability (LEC ≥ 80%) and no/partial 
disability (LEC<80%). 

Work status
We obtained from the SSI registry data from the POLIS database on work status at T0 and 
at T1. In the Netherlands, this database registers all workers that carry out paid work for 
any number of hours, whether in regular, supported or sheltered jobs, and have paid wage 
tax. Work related day activities or voluntary work are not included in the POLIS database. 

Missing data from IP/LE questionnaire
Data on ICD-10 classification of disorders as cause of disability and on educational level 
that were missing as a result from non-response by IP’s and LE’s, were complemented by 
the SSI registry.

Data from target population and non-responders 
For the assessment of representativeness, generalizibility, selective non-response and 
drop-out, data on demography, educational level and ICD-10 classification as primary cause 
of disability were obtained from the SSI registry.

›response‹

Out of a total of 1544 eligible disability claimants, 375 persons consented to participate 
in PREDIS. The response rate is 24.3%. Figure 2 shows a flow diagram of participants. Of 
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the final number of enrolled participants (n=375), 346 (92,3%) completed the diagnostic 
interview at T0, 337 (89,9%) returned the questionnaire at T0 and for 280 cases (74.7%) 
the IP’s returned the IP questionnaire. Based on the IP prognosis, 111 respondents were 
indicated to complete a questionnaire at Tvar. Of these 111 respondents, 89 (80,2%) 
returned the Tvar-questionnaire. Of all participants (n=375), 252 persons met any of three 
criteria for the second interview at T1. Of those indicated, 192 (76.2%) persons were re-
interviewed at T1. Of all participants (n=375), 297 (79,2%) returned the questionnaire at T1. 

Figure 2    Flow diagram of participants
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›statistical analysis‹

Simple frequency statistics and cross tabulations were used to describe determinants and 
outcomes (all chapters), Chi-square tests to assess representativeness and generalizibility 
of the study sample for target populations (all chapters), Receiver Operating Characteristic 
(ROC) analysis to calculate sensitivities, specificities, positive and negative predictive 
values (chapters 5 and 8), linear and logistic regression analyses to assess associations 
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(Chapters 6, 8 and 9) and multilevel analysis to calculate the probability of improvement 
(Chapter 8). In general, analyses were performed with the statistical software package 
in IBM SSPS 18-20. For all analyses, we used a confidence interval of 95% and a level of 
significance p≤0.05. 

›ethical considerations‹

The Medical Ethics Committee of the University Medical Center Groningen, the 
Netherlands, approved the research protocol, study design, recruitment and informed 
consent procedures, and permitted linking questionnaire and interview data with SSI 
registry data. 
 The disability benefit assessment after two years of sickness absence is generally 
recognised as a possible stressing event that has important consequences for future work 
and income of claimants. Therefore, the study was designed not to burden claimants 
unnecessarily. The disability benefit assessment at the SSI was strictly separated from 
recruitment and data collection by the researchers. For instance, informed consent 
was not obtained during the disability benefit claim assessment by the IP, but by the 
researcher, shortly after this assessment was completed. The information letter stated 
explicitly that (non-)participation would not influence the disability assessment by the 
SSI nor its outcome. The screening procedure at T1 to determine eligibility for a second 
comprehensive diagnostic interview was also aimed to reduce respondent burden. At any 
time during the study participants could consult an independent physician, either about 
the study procedures or about possible health complaints related to the study. Participants 
could leave the study at any moment without consequences for their disability benefit or 
for efforts by the SSI for their rehabilitation.

›relevance‹

The study is designed to describe a population of persons claiming disability benefit 
after long-term sickness absence and to identify factors that predict improvement of 
functioning and work status after the claim with focus on mental health. It aims to provide 
more knowledge on diagnosis, treatment of mental disorders and prognosis of related 
work disability. The results may support IP’s involved in disability assessments to improve 
their diagnostic and prognostic skills. The identification of predictors amenable to change 
even after disability benefit has been assessed, may help to design and implement 
interventions to prevent permanent disability, to promote participation and return to 
work. In the end, the results of this study might contribute to less personal and societal 
costs of work disability.
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›abstract‹

objective
Information on prevalence, mental-mental and somatic-mental comorbidity, age-of-onset, 
and severity of mental disorders among persons claiming disability after long-term 
sickness absence is scarce. Such information is needed to promote return to work and to 
prevent unnecessary disability. 

methods
Cross-sectional analysis of a nationally representative sample of Dutch disability 
claimants (n=346). CIDI 3.0 was used to generate lifetime, 12-month and 30-day DSM-
IV classifications of mental disorder, age-of-onset and severity; registry data on 
demographics and ICD-10 classifications of somatic disorder certified as primary cause of 
disability were obtained.

results
The mean age of respondents was 49.8 (range 22-64). The prevalence of DSM-IV 
classifications was 69.9% for lifetime, 44.5% for 12-month and 25.4% for 30-day mental 
disorder. The most prevalent broad categories of mental disorders were mood and anxiety 
disorders with a prevalence of 28.6% and 32.9%, respectively. Mood and most anxiety 
disorders had ages of onset in adolescence and early adulthood. The phobias start at 
school age. Of all respondents, 33.7% had ≥ 1 12-month mental disorder. Co-occurrence 
of substance use disorders, phobias and depression/anxiety disorders are frequent. 
Urogenital and gastrointestinal diseases, and cancer coincide with 12-month mental 
disorder in 66.7%, 53.9% and 51.7% of cases, respectively. More than two out of three 
specific mental disorders are serious in terms of disability and number of days out of 
working role. 

conclusions
Disability claimants constitute a vulnerable population with a high prevalence of serious 
mental disorder, substantial comorbidity and ages-of-onset in early working careers. More 
research is needed to support secondary and tertiary prevention of long-term sickness 
absence and disability of claimants with mental health problems.

Key terms DSM-IV - prevalence - comorbidity - age-of-onset - severity - mental disorder - disability claimants
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›introduction‹

In the past decades, rising inflow into disability benefit due to poor mental health has 
become a subject of major concern in industrialized countries [1]. Besides large economic 
costs [2], long term disability due to mental disorders is associated with lower socio-
economic status, reduced quality of life and higher morbidity/mortality rates [3]. In recent 
systematic reviews of studies that were carried out to better understand this increased 
inflow, it was concluded that there is still limited understanding of related factors, due 
to the limited number of studies, with different designs, varying methodological quality, 
different methods of data collection and the use of different diagnostic criteria [4,5,6]. To 
assess prevalence of mental disorder, studies included in those reviews and other studies, 
have relied on administrative records and sick leave certificates with limited diagnostic 
validity [4,7,8]. As a result, there not only is limited reliable information about prevalence, 
but also on severity, comorbidity and age-of-onset. Such information is needed to help 
professionals in disability settings to adequately assess functional impairment and to 
initiate effective interventions to promote return to work of claimants with mental health 
problems. The present study focuses on mental health in a group of disability claimants 
with presumably complex mental health problems. We aim to gain more knowledge on 
prevalence, severity, mental-mental (MM) and somatic-mental (SM) comorbidity and age-
of-onset of mental disorders.

›method‹

setting and procedures
The present study is a cross-sectional analysis of the baseline measure of the PREDIS 
(PREdicting DISability) study, a prospective cohort study with one year follow-up on 
prognostic factors of long term disability due to mental disorders. In the Dutch social 
security system, disability benefit assessment takes place after two years of sickness 
absence. Disability is assessed by insurance physicians (IP’s) and labour experts (LE’s) of 
the Dutch Social Security Institute (SSI). Participants eligible for the present study were 
recruited using registry data from the local SSI office in the city of Groningen, servicing 
Groningen and Drenthe, two northern provinces of the Netherlands. Recruitment started 
at October 1st 2008 and ended at 31st December 2009. The Medical Ethics committee of the 
University Medical Center Groningen, the Netherlands, approved recruitment, consent 
and field procedures. All participants gave written informed consent to participate in 
this study. Participants capacity to consent was established by self-report: all participants 
declared they had fully understood the information about the study given in the 
information letter. 

participants
For inclusion, two criteria were used: (1) the disability benefit was claimed after the full 
waiting time of two years had been expired, and (2) the disability benefit claim was not 
a re-evaluation of an earlier claim. Inclusion was irrespective of the diagnosis, i.e. all 
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diagnoses were included, both mental and somatic. Out of a total of 1544 eligible long 
term sick listed workers, 375 persons consented to participate in PREDIS (response rate: 
24.3%). For the present study, we included only those participants from whom we obtained 
complete data. As a result, the study sample consisted of 346 participants, see the 
recruitment flowchart in the introductory chapter of this thesis (Fig. 2, page 28). 

measures
We used the Dutch translation of the computer assisted version 3.0 of the Composite 
International Diagnostic Interview (CIDI) to assess lifetime, 12-month and 30-day 
prevalence, age of onset and severity of DSM-IV classifications of mental disorders. The 
CIDI is a fully-structured interview designed to be used by trained lay interviewers for the 
assessment of DSM-IV defined mental disorders (9). All respondents were face-to-face 
interviewed at their home. Twelve interviewers were trained by certified CIDI-trainers. 
Quality of interviewing techniques was evaluated bimonthly in training sessions. The 
validity of the CIDI in assessing mental disorders is generally good, as compared with 
structured diagnostic interviews administered by clinicians [10]. 

Prevalence
To assess lifetime, 12-month and 30-day prevalence of DSM-IV classified mental 
disorder, we included from the CIDI the sections Depression, Mania, Panic Disorder, 
Specific Phobia, Social Phobia, Agoraphobia, Generalized Anxiety Disorder, Suicidality, 
Alcohol Use, Illegal Substance Use, Obsessive Compulsive Disorder, Psychosis Screen, 
Posttraumatic Stress Disorder, Personality Disorders Screen, Attention Deficit Disorder, 
Conduct Disorder and Separation Anxiety Disorder. 

Severity
Severity of 12-month DSM-IV mental disorder was defined according to Kessler et al. [11] 
in terms of disability, number of days out of working role, suicidality, positive psychosis 
screen and the presence of 12-month DSM-IV bipolar disorder. At the end of each 
diagnostic section, the CIDI includes five questions that assess disability and number 
of days out of working role as a consequence of the specific disorder. Four of these 
questions form the Sheehan Disability Scale (SDS) [12] which asks respondents to rate the 
impairments during the month in the past year when it was most severe in each of four 
areas of life: household management, work, close personal relationships and social life on 
a 0–10 visual analogue scale with impairment categories of none (0), mild (1–3), moderate 
(4–6) and serious (7–10). Previous methodological studies have documented good internal 
consistency across the SDS domains with Cronbach’s alpha in the range 0.82– 0.92. The 
fifth question asks respondents to estimate the total number of days in the past twelve 
months when they were totally unable to work or carry out their other usual activities 
because of the focal disorder. According to the criteria proposed by Kessler et al. [11], we 
classified cases as serious if they had any of the following: 12-month suicide attempt with 
serious lethality intent; serious disability in ≥2 domains of the SDS; ≥1 positive answer 
in the CIDI section Psychosis Screen; prevalence of bipolar I or II disorder; ≥30 days out 
of working role in the last year. We defined cases as moderate if they had any of the 
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following: suicide gesture, plan, or ideation; negative psychosis screen; moderate disability 
in ≥2 domains of the SDS; <30 days out of working role in the last year. Disorders were 
defined as mild when criteria for serious or moderate disorders were not met.

Mental-mental comorbidity
Mental-mental (MM) comorbidity was defined as ‘disease(s) that coexist(s) in a study 
participant in addition to the index condition that is the subject of the study’, according 
to the Dictionary of epidemiology [13]. With this definition, lifetime disorders occurring 
consecutively separated by time can formally not be comorbid. To assess DSM-IV 
MM comorbidity, we included recent (12-month) and present state (30-day) DSM-IV 
classifications only. 

Somatic-mental comorbidity
Somatic-mental (SM) comorbidity was defined as the co-occurrence of 12-month DSM-
IV classifications of mental disorders with codes of somatic diagnoses certified by IPs 
as primary, secondary or tertiary cause of disability. To classify somatic (and mental) 
disorders, Dutch IPs use a classification system (Dutch Classification for Occupational 
Health and Social Insurance: CAS) derived from the ICD-10 and developed for use in 
occupational health and social security in the Netherlands [14]. 

Age-of-onset
In each diagnostic section of the CIDI, respondents are asked about the age  they 
experienced the specific disorder for the very first time. 

statistical analysis  
To describe the outcome measures of the present study, we used simple frequency statistics 
and cross tabulations. We calculated 95% confidence intervals (95% CI) for all prevalence’s 
of  lifetime, 12-month and 30-day DSM-IV classifications using according to Jeffreys [15]. 
To assess MM-comorbidity, we calculated the association measure Cramér’s V based on 
Chi-square test for nominal variables for all possible pairs of lifetime, 12-month and 30-day 
DSM-IV classifications of specific mental disorders. We considered pairs with V’s ≥0.4 to 
have moderate to strong relationships  according to Altman [16]. For the assessment of SM-
comorbidity, we examined the co-occurrence of the most prevalent DSM-IV classifications 
as found  in the study sample with ICD-10 classified somatic disorders.

›results‹

non-response analysis
To assess representativeness of the PREDIS cohort for the local population of disability 
claimants, we compared responders (n=375) with non-responders (n=1169) as to age, 
gender and mental diagnosis certified by the SSI as cause of disability. We found no 
significant differences between responders and non-responders as to gender (p=0.850) 
and classifications of somatic and mental disorder certified as cause of disability (p=0.682). 
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As to age, we found responders to be significantly older than non-responders (p<0.001). 
Age categories 45-54 years and 55-65 years are over-presented among responders.
To assess representativeness for the target population as to gender, age category and 
educational level, we compared the study sample (n=346) with a national population of all 
persons claiming disability benefit in the Netherlands in the years 2006-2010 (n=166.581) 
[17]. To assess whether the study sample (n=346) represents the target population as to 
prevalence of certified mental and somatic disorders, we compared the study sample with 
the population of disability benefit claimants in the Netherlands from Jan. 1st 2006 to 
July 31st 2007 (n=56.267) [17]. In these comparisons, we found no significant differences as 
to gender (p=0.544) and prevalence of certified mental (p=0.344) and physical (p=0.876) 
disorders . However, the study sample is significantly older (p<0.001) and higher educated 
(p<0.001) than the target population.

demographic characteristics
The study sample (n=346) comprised 174 men (50.3%). The mean age was 49.8 (range 
22-64). The  primary cause of disability was a somatic disorder in 74.8% (n=259) and a 
mental disorder in 25.2% (n=87) of the respondents. Further information on demographic 
characteristics (educational level, urbanization) and specific diagnoses (somatic, mental) 
certified as primary cause of disability, is presented in Table 1. 

prevalence 
Of all respondents, 69.9% met criteria for one or more DSM-IV diagnoses once in their 
lifetime, 44.5% did so in the year preceding the interview and 25.4% in the last month.  
The prevalence of broad categories and of specific DSM-IV classifications are shown in 
Table 2. Anxiety disorders showed the highest prevalence (53.2%, 32.9% and 20.2% for 
lifetime, 12-month and 30-day prevalence, respectively) . Of specific 12-month DSM-IV 
mood disorders, major depressive disorders were the most prevalent (43.1%, 24.0% and 
7.2% for lifetime, 12-month and 30-day prevalence, respectively). Of specific 12-month 
DSM-IV anxiety disorders, general anxiety disorders (18.2%, 10.4% and 5.2% for lifetime, 
12-month and 30-day prevalence, respectively), posttraumatic stress disorders (17.9%, 11.0% 
and 5.8% for lifetime, 12-month and 30-day prevalence, respectively) and social phobia 
(17.3%, 10.7% and 6.4% for lifetime, 12-month and 30-day prevalence, respectively) were 
the most prevalent. Of all respondents, 58.1% had more than one lifetime DSM-IV mental 
disorder (not in table).
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Table 1    
 Demographic characteristics and prevalence of ICD-10 classifications of somatic (n=259) and mental (n=78)a disorders as primary cause of 
disability in the total study sample (n=346) 

 n (%)

male 174 (50,3)
female 172 (49.7)
age, mean (range) 49.8 (22-64)
Age categories 
15-24 1 (0.3)
25-34 23 (6.6)
35-44 76 (22.0)
45-54 121 (35.0)
55-65 125 (36.1)
Educational level b c

low 61 (17.6)
intermediate 235 (67.9)
high 43(12.4)c

Urbanization
rural  116 (33.5)
midsize urban  167 (48.3)
urban  63 (18.2)
ICD-10 somatic 
cardiovascular 35 (10.1)
musculoskeletal 136 (39.3)
nervous  20 (5.8)
respiratory 8 (2.3)
gastro-intestinal 13 (3.8)
genito-urinary 18 (5.2)
other d 29 (8.5)
ICD-10 mental 
mood 27 (7.8)
anxiety 18 (5.2)
other e 33 (9.5)

a We could not obtain ICD-10 mental codes in 9 cases
b Obtained from SSI registry
c We could not obtain educational data in 7 cases 
d  Blood/blood-forming, skin/subcutaneous, endocrine/

nutritional/metabolic, ear/mastoid, eye/adnexa 
e  Stress-related, substance use, somatoform, personality, 

psychotic disorders
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Table 2    
 Lifetime (lt), 12-month (12-m) and 30-day (30-d) prevalence (%) of DSM-IV diagnoses with 95% confidence intervals (95% CI) and ages of 
onset with median and IQR (n=346)

    prevalence   age-of-onset

  lt 95% CI 12-m 95% CI 30-d 95% CI median IQR

Any DSM-IV mental disorder 69.9 65.0-74.6 44.5 39.3-49.8 25.4 21.1-30.2

Mood Disorders
 Dysthymia 9.5 6.8-13 8.4 5.8-11.6 4.3 2.6-6.9 31 20-41
 Minor depressive disorder 4.3 2.6-6.9 1.4 0.6-3.1 0.3 0-1.3 33 27-52
 Major depressive disorder 43.1 38.2-48.6 24.0 19.7-28.7 7.2 4.8-10.3 28 18-42
 Hypomania 3.5 1.9-5.8 1.7 0.7-3.5 1.2 0.4-2.7 20 17-21
 Mania 1.7 0.7-3.5 0.9 0.2-2.3 0.6 0.1-1.8 22 16-41
 Bipolar I disorder 5.2 0.7-3.5 3.5 0.6-3.1 2.3 0.4-2.7 17 13-23
 Bipolar II disorder 0.6 0.4-2.7 0.6 0.2-2.3 0.0 0-1.3 35 14-51
 Any mood disorder 50.6 45.3-55.8 28.6 24.0-33.5 9.5 6.8-13.0

Anxiety Disorders
 Agoraphobia 5.5 3.5-8.3 1.7 0.7-3.5 0.9 0.2-2.3 23 15-30
 Social phobia 17.3 13.6-21.6 10.7 7.8-14.3 6.4 4.1-9.3 12 10-16
 Specific phobia 13.0 9.8-16.9 8.4 5.8-11.6 6.9 4.6-10.0 10   4-20
 Panic attack 38.7 33.7-43.9 15.9 12.3-20.0 5.2 3.2-7.9 28 15-40
 Panic disorder 7.2 4.8-10.3 4.6 2.8-7.2 3.8 0.9-3.9 25 14-32
 Separation anxiety disorder 3.8 2.1-6.2 1.2 0.4-2.7 0.0 0-0.7 6 5-10
 Adult separation anxiety disorder 7.2 4.8-10.3 2.9 1.5-5.1 1.2 0.4-2.7 25 14-37
 General anxiety disorder 18.2 14.4-22.5 10.4 7.5-14.0 5.2 3.2-7.9 26 16-42
 Posttraumatic stress disorder 17.9 14.2-22.2 11.0 8-14.6 5.8 3.7-8.6 23 14-40
 Obsessive compulsive disorder 7.2 4.8-10.3 4.6 2.8-7.2 3.8 2.1-6.2 22   9-32
 Any anxiety disorder 53.2 47.9-58.4 32.9 29.2-38.0 20.2 16.3-24.7 

Substance Use Disorders
 Alcohol abuse 14.7 11.6-19.1 1.2 0.4-2.7 0.3 0-1.3 22 18-35
 Alcohol dependence 3.2 1.7-5.4 1.2 0.4-2.7 0.0 0.1-1.8 28 18-46
 Drug abuse 8.4 5.8-11.6 2.0 0.9-3.9 1.7 0.7-3.5 30 18-42
 Drug dependence 5.8 3.7-8.6 2.6 1.3-4.7 0.9 0.2-2.3 32 18-42
 Any substance use disorder 22.0 7.8-26.5 4.6 2.7-7.2 2.3 1.1-4.3

severity
The severity of 12-month major depressive disorder, general anxiety disorder, posttraumatic 
stress disorder and social phobia was almost completely defined by disability in home 
management, work, close relationships with other people and social life, and by number of 
days out of working role, see Table 3. Other criteria (suicidality, positive psychosis screen, co-
occurrence of bipolar disorder) play a less important role. In terms of disability and days out 
of working role, two out of three of major depressive disorder or general anxiety disorder 
were serious. The severity of posttraumatic stress disorder and social phobia was relatively 
more moderate. 
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Table 3     
Severity1 of 12-month DSM-IV major depressive disorder (mdd), general anxiety disorder (gad), posttraumatic stress disorder (pts) and social 
phobia (so)1

1 severity in % of the total number of mdd, gad, pts and so. 
2 none/mild
3 moderate
4 serious

  mdd (n=83) gad (n=36) pts (n=38) so (n=37) 

Disability

 home management
 ability to work
 close relationships
 social life
 total 

Days out of working role
Suicidality
Positive psychosis screen
Bipolar I/II

mod3

32.5
13.3
26.5
31.3
18.1

13.3
15.7
-
-

ser4

59.1
81.9
53.0
54.2
75.9

68.7
3.6
6.8
7.2

n/m

22.2
8.4
19.4
22.2
13.9

22.2
75.0
86.1
94.4

mod

38.9
27.8
36.1
33.3
22.2

11.1
19.4
-
-

ser

38.9
63.8
44.5
44.5
63.9

66.7
5.6
13.9
5.6

n/m

31.6
15.8
36.8
34.2
23.7

18.4
81.6
84.2
94.7

mod

39.5
26.3
31.6
34.2
36.8

15.8
18.4
-
-

ser

28.9
57.9
31.6
31.6
39.5

65.8
0.0
15.8
5.3

n/m

48.7
16.2
16.2
16.2
18.9

18.9
83.8
78.4
94.6

mod

32.4
35.1
43.2
48.6
35.2

8.1
16.2
-
-

ser

18.9
48.7 
40.6
35.2
45.9

73.0
0.0
21.6
5.4

n/m2

8.4
4.8
20.5
14.5
6.0

18.1
80.7
93.2
92.8

Table 4
Cramér’s V correlation coefficient (V) of associations between lifetime. 12-month and 30-day DSM-IV disorders² (n=346).

1 All V significant at the 0.01 level (2-sided)
2 V in column 12-month is ranked. 

alcohol dependence
alcohol abuse

bipolar I disorder
hypomania

bipolar I disorder
mania

drug dependence
drug abuse

major depressive disorder
dysthymia

panic attack
panic disorder

specific phobia
social phobia

major depressive disorder
general anxiety disorder 

  V 1

0.296

0.738

0.567

0.595

0.331

0.328

0.390

0.418

0.747

0.701

0.493

0.492

0.490

0.469

0.402

0.296

0.706

0.703

0.496

0.704

0.653

0.613

0.348

0.337

 lifetime 12-month 2  30-day
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comorbidity
With regard to MM comorbidity, the prevalence of more than one 12-month and 30-day 
mental disorder was 33.7% and 15.8%, respectively (not in table). We found 8 pairs of DSM-
IV classifications that were associated with one another with Cramér’s V≥0.4, whether 
once in the lifetime, in the last 12 months or in the last 30 days. These associations are 
shown in Table 4. 
 As to SM comorbidity, 163 persons (47.1%) were found to have both a somatic 
disorder as primary cause of disability and a lifetime DSM-IV classification of mental 
disorder and 88 persons (25.4%)  had both a primary somatic disorder and a 12-month 
DSM-IV classification (not in table). The SM comorbidity of broad categories of somatic 
disorders certified as primary cause of disability with the most prevalent 12-month DSM-
IV classifications, i.e. major depressive disorder, general anxiety disorder, posttraumatic 
stress disorder and social phobia, is shown in table 5. Of all respondents (n=136) with an 
ICD-10 musculoskeletal disorders as primary cause of disability, 30.1% had a co-occurring 
12-month DSM-IV classification of mental disorder. Of all respondents with an ICD-10 
genitourinary disorder, 66.7% had a co-occurring DSM-IV classification of mental disorder.

age-of-onset
Mood and most anxiety disorders had onsets in adolescence and early adulthood. Some 
anxiety disorders, i.e. social and specific phobia, started in childhood. Further data on 
onset of specific DSM-IV diagnoses are presented in Table 2. 

›discussion‹

The high lifetime, 12-month and 30-day prevalence and the severity of DSM-IV mental 
disorder found among long disability claimants, is indicative of the vulnerability of this 
specific population. For comparison, the 12-month prevalence of any mood disorder in 
this study sample is almost five times higher and the prevalence of any anxiety disorder is 
three times higher as in the working population [7]. Mental disorders were not only found 
to be highly prevalent, but also for the most part serious in terms of disability in important 
areas of life and days out of working role. For comparison, the proportion of serious 

Table 5     Prevalence P (n, (%)) of broad categories of CAS-defined physical disorders as primary cause of disability and comorbidity with 12-month 
major depressive disorder (mdd), general anxiety disorder (gad), social phobia (so) and posttraumatic stress disorder (pts) (n=346).

136 (39.3)
 34 (9.8)
 31 (9.0)
 20 (5.8)
 18 (5.2)
 13 (3.8)
 8 (2.3)

19 (14.0)
7 (20.6)
7 (22.6)
1 (5.0)
2  (11.1)
5  (38.5)
0.0

7 (5.1)
2 (5.9)
2 (6.5)
0.0
3 (16.7)
1 (7.7)
0.0

7 (5.1)
2 (5.9)
1 (3.2)
1 (5.0)
2 (11.1)
0.0
0.0

8 (5.9)
3 (8.8)
6 (19.4)
1 (5.0)
5 (27.8)
1 (7.7)
0.0

41 (30.1)
14 (41.2)
16 (51.7)
3 (15.0)
12 (66.7)
7 (53.9)
0.0

P mdd gad so pts total

musculoskeletal 
cardiovascular 
neoplasm 
nervous 
genitourinary
gastrointestinal 
respiratory
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disorders in this study sample is two to three times higher as was found by the National 
Comorbidity Survey Replication (NCS-R) in the general US population [11], using the same 
criteria for severity. 
 We found all mood disorders and most anxiety disorders (except specific and social 
phobia) to have onsets in adolescence and early adulthood, when most people start 
working. The phobias start much earlier and have onsets at school age. This is consistent 
with findings in community surveys, where chronic mental disorders in the general 
population were found to originate mostly in youth and in the early working career of 
adolescents [18,19]. In these surveys, the phobias and separation anxiety disorder have 
early ages of onset, while generalized anxiety disorder, panic disorder, posttraumatic 
stress disorder and mood disorders have much later onsets. Substance use disorders 
are first seen in early adulthood and the prevalence increases rapidly thereafter [19,20]. 
Mental health problems tend to accumulate with age, since comorbid mental disorder 
have later onsets [20]. In our sample with a mean age of 49.8 years, the early onsets 
we found suggest that a number of participants were already experiencing poor mental 
health some 20 years before the moment they called in sick, two years before the baseline 
measure of the present study. This may mean that these disability claimants were able 
to continue their work for a considerable period of time despite having mental health 
problems. In general,  many mental disorders are known to have multiple recurrent 
episodes, each one of them increasing the risk for a consecutive and more severe episode 
[21]. It could be that study participants experienced previous spells of short-term sickness 
absence due to such recurrent episodes, making them vulnerable for future long-term 
sickness absence and disability. When confronted with an additional burden, e.g. a 
co-occurring somatic disorder, problems at work or at home, they may cross a critical 
threshold, finally call in sick with a serious mental health problem and not be able to 
return to work for a long period of time. 
 As to DSM-IV defined MM comorbidity, the high association of comorbid mental 
disorders confirms for the most part the existence of well-known conditions, such as 
major depressive disorder with dysthymia (double depression) and major depressive 
disorder with general anxiety disorder (anxious depression) [11]. The prevalence of lifetime 
and 12-month mental disorders co-occurring with somatic disorders certified as primary 
cause of disability, i.e. SM comorbidity, among the claimants in our study sample, is 
high. This finding reflects the general insight that, in a bio-psycho-social model, body-
mind-environment interactions play an important role in the pathogenesis and clinical 
expression of physical and mental disorders. It has been shown in numerous studies 
that SM comorbidity increases symptom burden, and impairs self-care and treatment 
adherence. SM comorbidity has both additive and synergistic effects  on the severity of 
disability, and leads to increased mortality risk [22,23]. The high MM and SM comorbidity 
we found is likely to be associated with more severe and persistent disability. This may 
lead to increased morbidity and mortality if co-occurrent mental disorders are not 
adequately recognized and treated.  IPs should closely collaborate with professionals 
in primary, secondary and occupational health care to promote effective treatment and 
interventions aimed at return to work and prevention of permanent disability.  
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strengths and limitations
Our study is the first to assess prevalence, severity, comorbidity, onset of DSM-IV mental 
disorders among persons claiming disability benefit after two years sickness absence. 
Strong points are the use of the latest version of the CIDI, with almost complete covering 
of potential DSM-IV mental disorders; the employment of well trained interviewers, 
whose interviewing techniques were frequently evaluated and controlled. Other strengths 
of this study are the representativeness of the sample for the population of disability 
claimants in the Netherlands as to diagnostic classification; its uniqueness in linking data 
collected with the CIDI to diagnostic data on disability certificates. However, several 
limitations must be taken into account as well. First, a potential limitation is the low 
response rate of 24.3%. This may be due to the stepped procedure necessary to require 
informed consent from eligible disability claimants and the comprehensiveness of the 
CIDI. The low response rate may have led to selection bias as to age and educational 
level. We found respondents significantly older and higher educated than in a national 
Dutch population of disability claimants. In general, poor mental health is prevalent at all 
ages with the highest prevalence occurring in the youngest age groups [24]. Prevalence 
rates of life time mental disorders found in the present study may therefore have been 
overestimated, and 12-month and 30-day prevalence may have been underestimated. It 
is difficult to estimate whether over-inclusion of respondents with higher education in 
the study sample has led to selection bias as to prevalence of mental disorder, since the 
associations between levels of education with prevalence rates of mental disorder are not 
clear [25]. However, it is generally assumed that higher prevalence is found among lower 
educated persons [24]. Therefore, the prevalence of mental disorder in the study sample 
may have been underestimated due to the over-inclusion of higher educated respondents. 
Second, the CIDI does not assess all possible DSM-IV diagnoses. Notably, the CIDI, as 
well as any other structured psychiatric interview, does not contain a section dealing with 
adjustment disorders. However, these disorders and other stress-related disorders are 
prevalent in populations of long term sick listed workers [17,26]. It can not be excluded 
that in the present study, the CIDI has diagnosed depression or anxiety disorders, while in 
fact adjustment disorders are present. If so, the prevalence of DSM-IV classifications for 
depression and anxiety disorders in the study sample may have been overestimated. 

implications for practice
Professionals in primary and occupational health care should be aware that many 
mental health problems have early onsets, often co-occur with somatic disorders and 
may lead to future long-term sickness absence and disability. As secondary prevention, 
these professionals should include counseling and treatment of persons at risk, while 
at the same time being careful not to medicalize normal life problems. When secondary 
preventive measures fail, for some vulnerable workers only tertiary prevention might 
succeed to avert long-term sickness absence and disability. For this late prevention to 
be successful, IPs should be able to identify claimants at risk. In disability assessment 
interviews, they should carefully take claimants medical history to identify factors that 
caused them to call in sick. Factors that have contributed to sick leave and are amenable 
to change, may direct interventions to promote RTW. More research is needed to provide 
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evidence to support tertiary prevention and RTW schemes for persons with mental 
disorders claiming disability benefit after long-term sickness absence. Such evidence will 
provide a scientific base for protocols and guidelines for IPs. 

›conclusion‹

This study describes a vulnerable population of disability claimants with a high prevalence 
of single and comorbid mental disorder that are predominantly severe and start in early 
working careers. The early ages of onset of mental disorders in this specific population 
of disability claimants suggest that for some vulnerable workers psychosocial and work 
related problems in addition to poor mental health may accumulate over time into long-
term sickness absence and disability. More research is needed to support secondary and 
tertiary prevention of long-term sickness absence and disability of claimants with mental 
health problems.
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›abstract‹

purpose
This study aimed to examine under-recognition, under-treatment and severity of under-
treated DSM-IV mood and anxiety disorders among disability claimants.

method
In a representative sample of Dutch disability claimants (n=346), registry codes certified 
according to the International Classification of Diseases 10th edition (ICD-10) by insurance 
physicians, were compared with classifications according to the Diagnostic Statistical 
Manual of Mental Disorders (DSM-IV) detected by the Composite International Diagnostic 
Interview (CIDI). Levels of ICD-10/DSM-IV agreement were assessed for mood and anxiety 
disorder in the total sample, and prevalence of recent DSM-IV mood and anxiety disorder 
in a pure ICD-10 somatic subgroup. Treatment and severity of undertreated DSM-IV mood 
and anxiety disorder were assessed in two subgroups of disability claimants with either a 
ICD-10 somatic or mental disorder as primary cause of disability, irrespective of any ICD-10 
comorbidity.

results
Levels of ICD-10/DSM-IV agreement were poor (kappa’s: 0.237 for mood and 0.260 for 
anxiety disorder). In the pure ICD-10 somatic subgroup, the prevalence of DSM-IV mood 
and anxiety disorder was 3.8% and 11.4%, respectively. In the ICD-10 somatic subgroup 
irrespective of any ICD-10 comorbidity, 45.2% (major depressive disorder), 80.0% (social 
phobia) and 53.3% (general anxiety disorder) were under-treated. In the ICD-10 mental 
subgroup, these percentages were 44.7%, 80.9% and 33.4%, respectively. In both of these 
subgroups, under-treated DSM-IV mood and anxiety disorders were predominantly 
serious in terms of impairment and disability.

conclusions
Serious mental disorders were found to be substantially under-diagnosed and under-
treated among disability claimants. To optimize diagnosis and treatment of disabling 
mental disorder, medical professionals in insurance, occupational and in the health care 
sector should closely collaborate. For claimants with undertreated mental disorders 
tailor made multidisciplinary interventions are needed to promote return to work and to 
prevent permanent disability.  

Key words disability claimants, mood disorder, anxiety disorder, diagnosis, treatment
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›introduction‹

The societal burden due to poor mental health in high-income countries is generally 
assumed to be underestimated, since population-based studies in these countries have 
shown that a considerable number of serious cases are not treated [1-3]. Large scale 
epidemiological studies revealed widespread under-recognition and under-treatment of 
mental disorders in health care settings [4]. These studies showed that only 54%-58% of 
depressed patients were recognized as cases by their general practitioner and that only 
15%-26% were given a specific diagnosis of depression. Treatment of mood and anxiety 
disorders often was inappropriate, even when cases were recognized. 
 Few studies deal with under-treatment of mental disorders in occupational settings, 
i.e. among sick listed workers. In the Dutch survey Nemesis I, a subgroup of workers was 
studied [5]. In this subgroup, sickness absence was found to be strongly related to non-
treatment: almost 25% of workers sick listed due to a pure mental disorder did not seek 
help; of those sick listed with a somatic disorder and a co-occurring mental disorder, more 
than 40% did not seek treatment . Inadequate medical diagnosis and non-treatment of 
mental disorder in occupational settings lengthens the duration of sickness absence and 
time to return to work [6-10], and in the end may result in long-term or even permanent 
work disability. 
 In social security systems worldwide, medical doctors, i.e. insurance physicians (IP’s), 
assess medical aspects of disability benefit claims, such as diagnosis and treatment of 
the disabling disorder [11]. Studies on under-recognition and under-treatment in disability 
assessment settings are scarce. In a recent Dutch study among persons with long term 
work disability due to mental health problems, levels of agreement between diagnoses 
of mental disorder certified by IPs and recent mental disorders classified according to the 
4th edition of the Diagnostic Statistical Manual of Mental Disorders (DSM-IV)[12], were 
found to be very low (Cohens kappas <0.23), indicating substantial under-diagnosis by IPs 
assessing the disability benefit claim [13]. A Norwegian study reported that more than 30% 
of persons being awarded disability pension involving mental illness, never had treatment 
for any mental health problem [14]. Under-treatment may not be a serious problem, 
because many untreated mental disorders might be mild or self-limiting [15]. However, 
mental health problems related to long-term sickness absence and disability are likely 
to be serious. To our knowledge, severity of under-treated mental disorders in disability 
settings has not been investigated as yet. 
 The aim of the present study was to examine under-recognition, under-treatment 
and severity of under-treated mental disorder classified according to the DSM-IV among 
persons claiming disability benefit after two years of sickness absence.

›method‹

setting and procedures
The present study is a cross-sectional study among persons claiming disability benefit two 
years after the onset of sickness absence. Claimants eligible to participate in the present 
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study were recruited from the registry of the Dutch Social Security Institute (SSI) at the 
local SSI office in the city of Groningen. This office services Groningen and Drenthe, two 
northern provinces of the Netherlands. Recruitment started at October 1st 2008 and ended 
at 31st December 2009. All participants were measured after medical aspects of their 
disability claim was assessed by IPs, but before the SSI had decided whether or not to 
award disability benefit. The Medical Ethics committee of the University Medical Center 
Groningen, the Netherlands, approved recruitment, consent and field procedures.

measures 
ICD-10 classified disorders
In the Dutch social security system, medical aspects of sickness absence are assessed 
by occupational physicians. Only after two years of continuous sick leave, one can apply 
for disability benefit. Medical aspects of disability are then assessed by IPs employed by 
the SSI in face-to-face interviews and examinations. For their assessment of diagnosis 
and treatment of the disorder(s) as cause for disability, IPs rely in part on historic and 
actual medical data provided by occupational physicians. The SSI registry allows one 
diagnosis code for any (somatic or mental) disorder as primary cause of disability, and 
two additional codes for any comorbid disorders as secondary or tertiary cause of 
disability. For example, a claimant may be certified with myocardial infarction as primary 
diagnosis, panic disorder as secondary diagnosis and hypertension as tertiary diagnosis. 
To classify somatic and mental disorders, IPs use a classification system derived from the 
International Classification of Diseases 10th edition (ICD-10) [16] and developed for use in 
occupational health and social security in the Netherlands [17]. To assess prevalence, we 
obtained ICD-10 codes of somatic and mental disorder certified as primary, secondary or 
tertiary cause for disability by IPs assessing the disability benefit claim of respondents. 
For the present study, we included all ICD-10 codes for somatic disorders (Chapters I to IV 
and VI to XXI). Of ICD-10 mental disorder (Chapter V), we included mood disorders (manic 
episode F30.9, depressive episode F32.9, bipolar affective disorder F31.9, dysthymia F34.1, 
other depressive disorder F39) and anxiety disorders (posttraumatic stress stress disorder 
F43.1, panic disorder F41.0, generalized anxiety disorder F41.1, agoraphobia F40.0, social 
phobia F40.1, obsessive compulsive disorder F42.9, other anxiety disorder F41.9). 

DSM-IV classified mental disorders
All respondents were face-to-face interviewed at their home, using the Dutch translation 
of the World Mental health (WMH) version 3.0 of the World Health Organization (WHO) 
Composite International Diagnostic Interview (WMH-CIDI) [18]. The CIDI is a laptop assisted 
fully-structured interview to be administered by lay interviewers and the state-of-the-art 
instrument of choice in psychiatric epidemiological research, generating DSM-IV and ICD-
10 classifications of mental disorder. The validity of the CIDI in assessing mental disorders 
is generally good, as compared with structured diagnostic interviews administered 
by clinicians [19]. For the present study, we included the sections Depression (major 
depressive disorder, dysthymia, bipolar disorder), Mania, Panic Disorder, Social Phobia, 
Agoraphobia (with or without Panic Disorder), Generalized Anxiety Disorder, Obsessive 
Compulsive Disorder, Posttraumatic Stress Disorder, Suicidality and Psychosis screen. 
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The DSM-IV classification system and its expression in algorithms of the CIDI include 
a number of hierarchical rules. This rule entails that in the presence of a disorder, a 
concomitant less pervasive disorder would not be diagnosed. In assessing prevalence and 
comorbidity, we did not apply any hierarchical rules, allowing to record all the diagnoses 
whose criteria were met by each respondent. Twelve interviewers were trained by certified 
CIDI-trainers. Quality of interviewing techniques was evaluated bimonthly in training 
sessions.

Under-recognition
We examined under-recognition of mental disorder among disability claimants in two 
samples. First, in the total study sample, we assessed agreement between DSM-IV and 
mental ICD-10 classifications of mood and anxiety disorders. For this assessment, we 
compared prevalence of 30-day DSM-IV classified mood and anxiety disorders with  
ICD-10 classified mood and anxiety disorders, certified by IP’s assessing the disability 
claim as primary, secondary or tertiary cause of disability. For a valid comparison of DSM-
IV with ICD-10 classifications, the assessment of present state conditions is needed, both 
in the DSM-IV and the ICD-10 classification system. Therefore, we used 30-day (instead of 
12-month) DSM-IV classifications. We considered mental disorder to be under-recognized 
when levels of agreement between ICD-10 and DSM-IV classifications were poor  
(kappa < 0.40) and/or, using the CIDI as gold standard, prevalence of false-negative  
ICD-10 classifications was high. Second, we assessed the prevalence of 30-day DSM-IV 
mental disorder in a subgroup of respondents with only (an) ICD-10 somatic disorder(s) as 
primary (or additionally as secondary and tertiary) cause of disability, i.e. without any  
ICD-10 mental disorder. We considered any 30-day DSM-IV mental disorder detected in 
this ICD-10 pure somatic subgroup as being under-recognized.

Under-treatment
Questions about treatment were included at the end of each CIDI diagnostic section, 
except for the section posttraumatic stress disorder. Respondents meeting criteria for a 
DSM-IV mental disorder were asked if they ever in their life talked to a medical doctor or 
other health professional, about the disorder. After a positive answer, respondents were 
asked how old they were the first time they did so. 
 Over time, untreated mental disorders may become more complex and more difficult 
to treat [20]. For the present study, we considered respondents to be under-treated when 
more than 3 years had elapsed between onset of the disorder and first treatment contact, 
or when they had never received any treatment at all.  
 To examine under-treatment, we assessed the probability of treatment of 12-month 
DSM-IV mental disorder. We have chosen for a CIDI recall period of 12 months (instead 
of 30 days) to minimize the risk of missing any under-treated cases. Under-treatment was 
assessed in two subgroups of disability claimants, with either an ICD-10 somatic or  
ICD-10 mental disorder as primary cause of disability, irrespective of any ICD-10 somatic or 
mental comorbidity as secondary or tertiary causes of disability.
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Severity
Severity of under-treated 12-month DSM-IV mental disorder was defined according to 
Kessler et al. [15] in terms of impairment, disability, suicidality, positive psychosis screen 
and the presence of 12-month DSM-IV bipolar disorder. At the end of each diagnostic 
section, the CIDI includes five questions that assess impairment and disability as a 
consequence of the specific disorder. Four of these questions form the Sheehan Disability 
Scale (SDS) [21], which asks respondents to rate the impairments during the month in the 
past year when it was most severe in each of four areas of life: household management, 
work, close personal relationships and social life on a 0–10 visual analogue scale with 
impairment categories of none (0), mild (1–3), moderate (4–6) and serious (7–10). The fifth 
question asks respondents to estimate the total number of days in the past twelve months 
when they were totally unable to work or carry out their other usual activities because of 
the focal disorder. We classified cases as serious if they had any of the following: 12-month 
suicide attempt with serious lethality intent; serious disability in ≥2 domains of the SDS; 
≥1 positive answer in the CIDI section Psychosis Screen; prevalence of bipolar I or II 
disorder; ≥30 days out of working role in the last year. We defined cases as moderate if 
they had any of the following: suicide gesture, plan, or ideation; negative psychosis screen; 
moderate role disability in ≥2 domains of the SDS; <30 days out of working role in the last 
year. Disorders were defined as mild when criteria for serious or moderate disorders were 
not met.
 We assessed severity of under-treated 12-month DSM-IV classified mental disorders 
in two subgroups of disability claimants, with either a ICD-10 somatic disorder or with a 
ICD-10 mental disorder as primary cause of disability, with or without any comorbid  
ICD-10 mental or somatic disorder as secondary or tertiary cause of disability.

statistical analysis  
To assess external validity, i.e. the representativeness of the study sample for the national 
population of disability claimants in the Netherlands, we compared study data with data 
from the SSI [22] on gender, age, educational level and prevalence of ICD-10 defined 
somatic and mental disorders, using Chi-square goodness-of-fit tests to assess significant 
differences. DSM-IV diagnoses were made automatically, using algorithms integrated in 
the CIDI software. Diagnostic data obtained from the CIDI were merged from interview 
laptops and imported into IBM SPSS 19.0 statistics package. We calculated levels of 
agreement using kappa statistics for dichotomous values (Cohen’s kappa). Kappa values  
< 0.40 were defined as poor, 0.41 < kappa < 0.60 as moderate, and kappa > 0.60 as good 
[23]. We used a confidence interval of 95% and a level of significance p ≤ 0.05.

›results‹

study sample description
Out of a total of 1544 eligible disability claimants, 375 persons consented to participate. 
The response rate was 24.3%. To assess representativeness, we compared responders 
(n=375) with non-responders (n=1169) as to age, gender and mental diagnosis certified by 
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a We could not obtain ICD-10 mental codes in 9 cases
b Obtained from SSI registry; we could not obtain educational data in 7 cases 
c  Blood/blood-forming, skin/subcutaneous, endocrine/nutritional/metabolic, ear/mastoid, eye/adnexa 
d  Stress-related, substance use, somatoform, personality, psychotic disorders

  Total (%)

Gender male 174 (50,3)
 female 172 (49.7)
Age, mean   49.8
 range 22-64
Age categories
 15-24 1 (0.3)
 25-34 23 (6.6)
 35-44 76 (22.0)
 45-54 121 (35.0)
 55-65 125 (36.1)
Educational level b 

 low 61 (17.6)
 intermediate 235 (67.9)
 high 43(12.4) 

Urbanization
 rural 116 (33.5)
 midsize urban 167 (48.3)
 urban 63 (18.2)
 ICD-10 somatic 
 cardiovascular 35 (10.1) 
 musculoskeletal 136 (39.3)
 nervous  20 (5.8)
 respiratory 8 (2.3)
 gastro-intestinal  13 (3.8)
 genito-urinary 18 (5.2)
 other c 29 (8.5)
ICD-10 mental 
 mood 27 (7.8) 
 anxiety 18 (5.2)
 other d 33 (9.5)

Table 1     
Demographic characteristics and prevalence of ICD-10 classifications of somatic (n=259) and mental (n=78)a disorders as primary cause of 
disability in the total study sample (n=346) 

the SSI as cause of disability. We found no significant differences between responders and 
non-responders as to gender (p=0.850) and classifications of somatic and mental disorder 
certified as cause of disability (p=0.682). As to age, we found responders to be significantly 
older than non-responders (p<0.001). Age categories 45-54 years and 55-65 years are over-
presented among responders. For the present study, we included only those participants, 
from whom we obtained complete data on diagnosis of mental disorder. As a result, 
the study sample consisted of 346 CIDI interviewed participants, see figure 2 in the 
introductory chapter for a recruitment flowchart. 
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For a description of the total study sample (n=346), see table 1. The study sample 
comprised 174 men (50.3%). The mean age was 49.8 (range 22-64). More than 70% of 
respondents was older than 45 years. Educational attainment was at intermediate level 
for almost 70% of respondents.  More than 80% of respondents lived in rural (<10.000 
inhabitants) or midsize urban (10.000-100.000 inhabitants) area’s. 
To assess external validity of the results of the present study as to prevalence of somatic 
and mental disorder classified in the ICD-10 system as primary cause for disability, we 
compared the study sample with a large national population (n=56.267; source: SSI) of all 
persons claiming disability benefit in the years 2006-2007. We found the study sample 
not to differ significantly from this national population as to prevalence of ICD-10 defined 
somatic disorders (p=0.876) and mental disorders (p=0.344).
 To assess external validity as to demographic characteristics, we compared the study 
sample with a national population (n=166.581; source: SSI) of all persons claiming disability 
benefit in the Netherlands in the years 2006-2010. We found no significant differences 
as to gender (p=0.544). However, the study sample is significantly older (p<0.05) with 
a higher proportion of the age range 45-65 year (71.1% for the study sample and 54.4% 
for the national population), and higher educated (p<0.05) with a higher proportion of 
intermediate/higher attainment (82.0% for the study sample and 69.9% for the national 
population). 

under-recognition
The sample of respondents we examined for under-recognition of recent, i.e. 30-day 
DSM-IV mood and anxiety disorder, consisted of 343 persons (in 3 cases ICD-10 codes 
were missing). In this sample, the prevalence of any ICD-10 mood disorder as primary, 
secondary or tertiary cause of disability was 10.8% (n=37) and of any 30-day DSM-IV 
mood disorder 9.5% (n=33). We found ICD-10/DSM-IV disagreement in 48 (14.0%) cases 
(kappa=0.237). Of 33 cases, diagnosed by the CIDI as having a 30-day DSM-IV mood 
disorder, 22 cases were not diagnosed by IPs in ICD-10 classification (66.6% false-
negatives). Of 310 cases without 30-day DSM-IV mood disorder, IP’s certified 26 cases 
with a ICD-10 mood disorder (8.4% false-positives). The prevalence of any ICD-10 anxiety 
disorder was 6.1% (n=21) and of any 30-day DSM-IV anxiety disorder was 20.4% (n=70). 
ICD-10/DSM-IV disagreement was present in 61 (17.8%) cases (kappa=0.260). Of 70 cases 
with an anxiety disorder as diagnosed by the CIDI, 55 cases were not detected by IPs using 
ICD-10 (78.6% false-negatives). Of 273 cases without 30-day DSM-IV anxiety disorder, 6 
cases were diagnosed with ICD-10 anxiety disorder (2.2% false-positives)  
 The sample of respondents certified by IPs with a pure somatic disorder classified in 
ICD-10 as primary cause of disability without any ICD-10 mental comorbidity, consisted of 
236 persons. The prevalence of 30-day DSM-IV classified mental disorders in this sample 
is shown in table 2. The more prevalent classes of somatic disorders were musculoskeletal 
(55.7%), cardiovascular (18.7%) and nervous system (13.0%) (not in table). In this ICD-10 
pure somatic subgroup, the prevalence of any 30-day DSM-IV classified mood disorder was 
3.8% and of any 30-day anxiety disorder 11.4%. The more prevalent specific 30-day DSM-IV 
classifications were major depressive disorder (3.0%), social phobia (2.1%), general anxiety 
disorder (3.4%) and posttraumatic stress disorder (2.5%).
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under-treatment and severity
We examined under-treatment of 12-month DSM-IV mood and anxiety disorder in a 
sample of respondents classified with either any ICD-10 somatic or any ICD-10 mental 
disorder as primary cause of disability, irrespective of any secondary or tertiary ICD-
10 classification. This sample consisted of 337 persons (in 9 cases ICD-10 codes were 
missing). Of this sample, 259 (76.8%) respondents were primarily classified with an ICD-10 
somatic disorder, and 78 (23.2%) respondents primarily with a ICD-10 mental disorder. 
Table 3 shows probability of treatment of the more prevalent 12-month DSM-IV classified 
disorders, i.e. major depressive disorder, general anxiety disorder and social phobia for 
these two ICD-10 somatic and mental subgroups. According to our definition of under-
treatment, i.e. treatment delay of more than 3 years or no treatment at all, in the ICD-10 
somatic group, 45.2% of major depressive disorder, 53.3% of general anxiety disorder and 
80.0% of social phobia were under-treated. In the ICD-10 mental group, we found 44.7% 
of major depressive disorder, 33.3% of general anxiety disorder and 80.9% of social phobia 
under-treated.
 Table 4 presents the severity of under-treated 12-month DSM-IV classified disorders 
in these two ICD-10 subgroups. In the ICD-10 somatic subgroup, 73.7% of under-treated 
major depressive disorders are serious in terms of disability, i.e. SDS outcome, and 68.4% 
of these disorders are serious in terms of role impairment, i.e. days out of role. In this group, 
corresponding percentages for under-treated social phobias and general anxiety disorder 
are 33.3% and 75.0%, respectively, and of under-treated general anxiety disorders 62.5% and 
50.0%, respectively. In the ICD-10 mental subgroup, in terms of disability and days out of 
role, 70.6% of under-treated major depressive disorders and 71.4% of under-treated general 
anxiety disorders are serious. Under-treated social phobias in this subgroup are serious in 
47.1% of cases in terms of disability, and in 76.5% in terms of days out of role. Other criteria 
for severity were met in fewer cases. One respondent with an untreated general anxiety 
disorder reported having attempted suicide with lethality intent.

Table 2     
Prevalence (%) of comorbid 30-day DSM-IV mood and anxiety disorder among respondents (n=236) with a purea ICD-10 somatic disorder

a Without any ICD-10 classification of mental disorder.

  Total (%)

Any mood disorder  3.8
 dysthymia 1.3
 major depressive disorder 3.0
 mania 0.0     
 bipolar I/II disorder  0.4
Any anxiety disorder  11.4
 agoraphobia 0.4
 panic disorder 0.8
 social phobia 2.1
 obsessive compulsive disorder 1.3
   general anxiety disorder 3.4
   posttraumatic stress disorder 2.5
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none/mild

5.3
15.8
78.9
94.7
94.7

25.0
16.7
91.7
100.0
100.0

25.0
25.0
100.0
87.5
100.0

moderate

21.1
15.8
21.1
-
-

41.7
8.3
8.3
-
-

12.5
25.0
0.0
-
-

serious

73.7
68.4
0.0
5.3
5.3

33.3
75.0
0.0
0.0
0.0

62.5
50.0
0.0
12.5
0.0

none/mild

5.9
17.6
88.2
88.2
88.2

23.5
11.8
76.5
64.8
88.2

14.3
28.6
42.8
85.7
85.7

moderate

23.5
11.8
11.8
-
-

29.4
11.8
23.5
-
-

14.3
0.0
42.9
-
-

serious

70.6
70.6
0.0
11.8
11.8

47.1
76.5
0.0
35.3
11.8

71.4
71.4
14.3
14.3
14.3

 somatic mental

Table 4
Severity (%) of under-treated 12-month DSM-IV major depressive disorder (n=36), social phobia (n=29) and general anxiety disorder (n=15) 
in subgroups with ICD-10 somatic (n=259) and mental (n=78a) disorders as primary cause for disabilityb

major depressive disorder 
 disability
 days out of working role
 suicidality
 positive psychosis screen
 bipolar I/II

social phobia 
 disability
 days out of working role
 suicidality
 positive psychosis screen
 bipolar I/II

general anxiety disorder 
 disability
 days out of working role
 suicidality
 positive psychosis screen
 bipolar I/II

  ICD-10

a We could not obtain ICD-10 codes in 9 cases
b With or without  any ICD-10 somatic/mental comorbidity as secondary or tertiary cause of disability

Table 3 
Treatment and under-treatment (%) of 12-month DSM-IV major depressive disorder (mdd), general anxiety disorder (gad) and social phobia 
(so) in subgroups with ICD-10a somatic and mental disorder as primary cause for disabilityb 

a We could not obtain ICD-10 codes in 9 cases  
b  With or without  any ICD-10 somatic/mental comorbidity as secondary or tertiary cause of disability

 ICD-10 somatic (n=259) ICD-10 mental (n=78)

12-month DSM-IV
mdd 
gad  

so

42
15
15

 23 (44.8)
 7 (46.7)
 3 (20.0)

 19 (45.2)
 8 (53.3)
 12 (80.0)

40
21
21

 18 (44.7)
 7 (33.3)
 17 (80.9)

n treatment under-treatment n treatment under-treatment

 22 (55.3)
 14 (66.7)
 4 (14.1)
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›discussion‹

In the total study sample, the prevalence of certified ICD-10 mood disorder was slightly 
higher than the prevalence of 30-day DSM-IV/CIDI mood disorder: 10.7% vs. 9.5%. 
However, level of agreement between ICD-10 and DSM-IV classified mood disorder 
was very poor (kappa=0.237). Differences in corresponding percentages for any anxiety 
disorder were more pronounced: 6.1% (ICD-10) vs. 20.2% (DSM-IV), also with very poor 
level of agreement (kappa=0.260). For both classes of mental disorder, we found a high 
number of false-negative and a low number of false-positive ICD-10 classifications. These 
findings suggest substantial under-recognition of recent mood and anxiety disorders 
among disability claimants and confirm results of recent research in a comparable 
population [13].
 The CIDI we used in the present study generates both DSM-IV and ICD-10 
classifications of mental disorder. However, we used the DSM-IV classification system, 
since this system is the de facto standard in psychiatric research. This enabled us to 
compare our results with those found in other populations. However, by comparing DSM-
IV with ICD-10, differences  between prevalence of DSM-IV and ICD-10 classified mental 
disorder may be based on different definitions of mental disorder in the DSM-IV and ICD-
10 system [24]. It has been documented that in the ICD-10, thresholds for mental disorder 
are lower than in the DSM-IV, resulting in a higher prevalence of ICD-10 classifications 
[25,26].  However, in the present study, we found a much lower ICD-10 prevalence for any 
anxiety disorder. Therefore, as far as anxiety disorder is concerned, the difference we 
found between the prevalence of DSM-IV and ICD-10 classifications cannot be explained 
by any classification difference. 
 In the subgroup with ICD-10 pure somatic disorder certified as primary cause for 
disability (without any ICD-10 mental comorbidity), the prevalence of comorbid 30-day 
DSM-IV classified mental disorder, especially anxiety disorder, was substantial. This 
finding may also be indicative of under-recognition of disabling co-occurring mood and 
anxiety disorder among disability claimants with a somatic disorder as primary cause of 
disability. 
 The comorbid 12-month DSM-IV classified mental disorders, i.e. major depressive 
disorder, social phobia and general anxiety disorder, both in the ICD-10 somatic and 
mental subgroup were found to be predominantly serious and substantially under-treated. 
Since we defined under-treatment conservatively as treatment delay longer than 3 years 
or no treatment at all, under-treatment is probably underestimated. In general, individuals 
with mental illness may not seek professional help, because they do not perceive their 
mental health problem as serious. However, in the present study, the under-treated 
disorders were reported by participants to be for the most part serious in terms of 
disability and days out of role. 
 Because of the cross-sectional design of the present study, it remains unclear 
whether or not IPs have acted upon their recognition of under-treated serious mental 
disorder, for instance, by psychiatric consultation or by referral to specialized mental 
health care. However, in the ICD-10 somatic subgroup, any follow up of serious under-
treated mental disorders is unlikely, since they were largely not recognized to begin with. 
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Different factors may underlie the under-treatment of mental disorders that we found in 
the present study. In studies on depression and anxiety, several barriers to treatment were 
identified by patient self-report: not knowing where to go for help, a preference to self-
manage mental health problems, inability to afford treatment, lack of health insurance, 
shame, stigma, perceived lack of effectiveness of treatment and inadequate recognition 
by health care professionals [3,27]. In the Netherlands, protocols and guidelines for the 
assessment of disability due to both somatic and mental disorder have been developed by 
the Dutch Health Council and the Dutch Association of Insurance Medicine (NVVG) for 
use by IPs [28]. In these protocols, diagnosis and treatment of (comorbid) mental disorder 
are considered to be key aspects [29]. The present study does not provide information 
whether or not the IPs have adhered to these protocols. However, since the present study 
indicates that mental disorders are under-recognized, protocol adherence with regard to 
assessment of mental comorbidity by IPs may be suboptimal. If so, IPs did not differ from 
other medical professionals in primary and occupational care [30,31] as to insufficient 
adherence to guidelines. Indeed, in general, adherence to clinical guidelines by physicians 
in all kinds of settings is often suboptimal [32]. A failure to optimally adhere to guidelines 
by IPs in disability settings with regard to diagnosis and treatment of mental disorder may 
have several negative outcomes, i.e. under-recognition of need for treatment, suboptimal 
assessment of disability benefit claims, a longer duration of sickness absence and a longer 
time to return to work.

strengths and limitations
Our study is the first to assess under-recognition and under-treatment of DSM-IV 
classified disorders among persons claiming disability benefit after long-term sickness 
absence. It is unique in comparing reliable data on prevalence, treatment and severity of 
DSM-IV classified mental disorder collected with the CIDI with diagnostic data on ICD-10 
somatic and mental disorders registered on disability certificates. Other strengths of this 
study are: the use of the latest version of the CIDI, with complete covering of potential 
DSM-IV classifications of mood and anxiety disorders; the employment of well trained 
interviewers, whose interviewing techniques were frequently evaluated and controlled; 
the representativeness of the sample for the population of disability claimants in the 
Netherlands as to diagnostic classification, allowing results to be generalized to much 
larger populations. 
 However, several limitations must be taken into account as well. First, a potential 
limitation is the response rate of 24.3%. There may have been several reasons for this 
low response. It may be due to the stepped informed consent procedure, necessary to 
guarantee complete confidentiality and to prevent uninformed data flow between the 
researchers and the SSI. The same consent procedure was used in another Dutch study on 
mental health problems among long term work disabled persons [13]. The response rate in 
that study was comparably low: 25.8%. The low response rate in the present study may also 
be related to the comprehensiveness of our measures, i.e. a lengthy psychiatric interview 
(CIDI). This may have kept eligible participants from giving consent. The low response 
rate in the present study may have resulted in selection bias in different ways. In general, 
persons suffering from mental illness might be less inclined to participate in surveys on 
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mental health [19]. This could have led to lower prevalence of mental disorders in the study 
sample. 
 We found respondents to be significantly older as compared with both non-responders 
and with a national Dutch population of disability claimants. In general, poor mental 
health is prevalent at all ages with the highest prevalence occurring in the youngest age 
groups [33]. Prevalence rates of mental disorders found in the present study may therefore 
be an underestimation. We also found respondents to be significantly higher educated 
as compared with a national Dutch population of disability claimants. It is difficult to 
estimate whether this has led to selection bias as to prevalence of mental disorder, since 
the association of level of education with prevalence rate of mental disorder is not clear 
[34]. It is generally assumed that higher prevalence is found among lower educated persons 
[33]. Therefore, the prevalence of mental disorder in the study sample may also have been 
underestimated due to the over-inclusion of higher educated respondents. However, 
selection bias is not likely, since we found no significant difference as to the prevalence 
of most frequent mental disorders found among disability claimants, i.e. mood, anxiety 
and stress-related disorders, diagnosed by the IPs in the study sample as compared to the 
national population of disability claimants. Second, the power of our ICD-10 somatic and 
mental subgroup analyses is limited due to small sample sizes. Results of these analyses 
should therefore be interpreted with caution. Third, the cross-sectional design of this study 
does not allow any assessment of causal relationships.

›conclusion‹

Using the CIDI, we found DSM-IV classified mood and anxiety disorders to be substantially 
under-recognized and under-treated among disability claimants. Under-treated 12-month 
DSM-IV mental disorders were found to be predominantly serious in terms of disability and 
days out of role. Further studies are needed to confirm these findings and to help develop 
interventions to prevent negative consequences of under-recognition and under-treatment 
of mental disorders in this vulnerable population. 
 Professionals in primary and occupational health care are challenged to distinguish 
between mild self-limiting mental health problems and more severe mental disorders 
with a high risk of disability if untreated. IPs and other medical professionals involved in 
disability assessment, should be aware of substantial under-treatment of serious mood 
and anxiety disorder among disability claimants. These professionals should closely follow 
their professional guidelines to prevent negative outcomes of under-recognition and 
under-treatment. Once mental disorder has been recognized and under-treatment has 
been ascertained, IPs should closely collaborate with professionals in primary, secondary 
and occupational mental health care to promote effective treatment and interventions 
aimed at health improvement, occupational rehabilitation, return to work and prevention of 
permanent disability. Future studies should target ways how this collaboration can be best 
organized.
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implications for rehabilitation
•  To promote rehabilitation of disability claimants with mental disorders, insurance 

physicians should closely collaborate with professionals in primary, secondary and 
occupational health care. 

•  To rehabilitate claimants with hitherto under-diagnosed and under-treated serious 
mental disorders, tailor-made multidisciplinary interventions are needed.

•  These multidisciplinary interventions should involve professionals in mental health 
care, occupational and revalidation medicine, and should be aimed at improvement of 
mental health, functioning and return-to-work.
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›abstract‹

background
Screening for mental disorders among disability claimants is important, since mental 
disorders seem to be seriously under-recognized in this population. However, 
performance of potentially suitable scales is unknown. We aimed to evaluate the 
psychometric properties of three scales, the 10- and 6-item Kessler Psychological Distress 
Scale (K10, K6) and the 12-item General Health Questionnaire (GHQ-12), to predict present 
state mental disorders, classified according to the Diagnostic and Statistical Manual of 
Mental Disorders, 4th Edition (DSM-IV) among disability claimants.

methods 
All scales were completed by a representative sample of persons claiming disability 
benefit after two years sickness absence (n=293). All diagnoses, both somatic and mental, 
were included. The gold standard was the Composite International Diagnostic Interview 
(CIDI 3.0) to diagnose present state DSM-IV disorder. Cronbach’s alpha, sensitivity, 
specificity, positive (PPV) and negative predictive values (NPV), and the Areas Under the 
receiver operating characteristic Curve (AUC) were calculated.

results
Cronbach’s alpha’s were 0.919 (K10), 0.882 (K6) and 0.906 (GHQ-12). The optimal cut-off 
scores were 24 (K10), 14 ( K6) and 20 (GHQ-12). The PPV and the NPV for the optimal cut 
point of the K10 was 0.53 and 0.89, for the K6 0.51 and 0.87, and for the GHQ-12 0.50 and 
0.82. The AUC’s for 30-day cases were 0.806 (K10; 95% CI 0.749-0.862), 0.796 (K6; 95% CI 
0.737-0.854) and 0.695 (GHQ-12; 95% CI 0.626-0.765). 

conclusions
The K10 and K6 are reliable and valid scales to screen for present state DSM-IV mental 
disorder. The optimal cut-off scores are 24 (K10) and 14 (K6). The GHQ-12 (optimal cut-off 
score: 20) is outperformed by the K10 and K6, which are to be preferred above the GHQ-
12. The scores on separate items of the K10 and K6 can be used in disability assessment 
settings as an agenda for an in-depth follow-up clinical interview to ascertain the presence 
of present state mental disorder. 

Key words disability, mental disorder, screening, CIDI, K10, K6, GHQ-12, psychometric, predictive value. 

chapter 5  the performance of the k10, k6 and ghq-
12 to screen for present state dsm-iv 
disorders among disability claimants 

 bmc public health 2013, 13:128.
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›background‹

According to the Organization for Economic Co-operation and Development (OECD), poor 
mental health now accounts for one-third of all new disability benefit claims on average, 
rising to as high as 40-50% in some member states [1,2].
 Despite their high prevalence, mental disorders often go unrecognized in health care 
settings [3-8], among workers [9-12] and among disability claimants [13]. A Dutch study in 
a cohort of persons with long term work disability due to mental health problems, mental 
disorders were found to be substantially under-diagnosed by social insurance physicians 
(IPs) assessing the disability benefit claim [13]. In a study (article submitted) of our own 
among disability claimants, we found very poor levels of agreement (kappa’s<0.260) 
between mental disorder certified by IPs and mental disorder classified according to the 
Diagnostic and Statistical Manual of Mental Disorders, 4th Edition (DSM-IV) [14], detected 
by the Composite International Diagnostic Interview (CIDI) [15] and, in a subgroup 
certified with a pure somatic disorder, the CIDI detected DSM-IV mood and anxiety 
disorder in 3.7% and 11.6% of cases, respectively. These findings are indications of serious 
under-recognition of mental disorder among disability claimants. In turn, the under-
recognition of mental health problems in this group may lead to needs for treatment not 
being met, delayed return to work and unnecessary disability. Therefore, it is important 
that a reliable and valid screening instrument be made available for IPs for routine use in 
their assessment of disability benefit claims. 
 Most widely used short scales to screen for poor mental health are the Kessler 
Psychological Distress Scale with 10 (K10) or 6 items (K6) [16] and a short version of the 
General Health Questionnaire with 12 items (GHQ-12), adapted from Goldberg’s original 
60-item GHQ [17]. These scales have been extensively used as screening tools in general 
population based studies, in primary care and in other samples of specific interest [18-24].
 However, for several reasons, validity estimates for the K10, K6 and GHQ-12 observed 
in community samples, primary care and other populations may very well not be 
applicable in persons claiming disability after long-term sickness absence. In general. the 
validity and optimal cut-off values of screening instruments in differentiating psychiatric 
cases from non-cases differ depending on the population in which the validity study is 
carried out, the golden standard that is used, the classification and the recall period of 
the disorders assessed and the method how to score screener responses. More specific, 
the prevalence of mental disorder in disability settings is much higher than in the 
general population and in primary care [25]. To add, studies have shown personal and 
environmental factors to interplay with mental health in sustaining long-term sickness 
absence and disability [26-28]. Therefore, in a population of disability claimants, validity of 
screening scales are likely to differ from those found in other populations. Therefore, it is 
important to provide new information on the psychometric properties, including reliable 
cut-off values of the K10, K6 and GHQ-12 for use in this specific population. In the present 
study, we aim to determine the sensitivity, specificity and predictive power of these scales 
to detect any current DSM-IV psychiatric disorder in a population of disability claimants, 
and to determine the optimal cutoff score of all scales.
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›methods‹

setting and procedures
In the Dutch social security system, one can apply for disability benefit after two years of 
continuous sick leave. Medical aspects of disability are then assessed by IP's employed by 
the Dutch Social Security Institute (SSI) in face-to-face interviews and examinations. For 
their assessment of diagnosis and treatment of the disorder(s) related to the disability 
claimed, IPs rely additionally in part on historic and actual medical data provided by 
occupational physicians who have assessed the sickness absence in the period preceding 
the disability claim. To classify diagnoses related to sickness absence and disability, IPs 
use a classification system derived from the ICD-10 and developed for use in occupational 
health and social security in the Netherlands [29]. The registry of the SSI allows one 
diagnosis code for any (somatic or mental) disorder as primary cause of disability, and two 
additional codes for any comorbid disorders as secondary or tertiary cause of disability.
 For the present study, data were collected in the initial wave of a larger prospective 
cohort study with one year follow-up among disability claimants (PREDIS), conducted in 
the province of Groningen in the Netherlands. All persons claiming disability benefit at 
the SSI office in the city of Groningen in the period October 1st 2008 until January 1st 2010, 
were eligible to participate in the present study. As a result, all diagnoses were included, 
both mental and physical. The recruitment procedure was organised in two steps. As 
a first step, a SSI research assistant contacted eligible claimants by telephone asking 
permission to sent information about the study and a consent form. When permission was 
granted, name and address were given by the SSI assistant to the researcher, who then 
sent an information letter and a consent form  as a second step. If eligible persons could 
not be contacted by telephone, the information letter and the consent form were sent by 
the SSI. Persons willing to participate returned signed consent forms to the researcher. 
The Medical Ethics committee of the University Medical Center Groningen (UMCG) 
approved recruitment, consent and field procedures. 
Out of a total of 1544 eligible disability claimants, 375 persons participated in PREDIS 
after giving their informed consent prior to their inclusion in the study. The response rate 
is 24.3%. For the present study, we included 293 participants from whom we obtained 
complete data sets. Each participant was sent a questionnaire including the K10, with the 
K6 embedded, and GHQ-12. Subsequently, each respondent was face-to-face interviewed 
at home with the CIDI. Respondents returned completed questionnaires at the end of the 
interview.
 To assess representativeness of the study sample for the target population, i.e. the 
national population of disability claimants in the Netherlands, we compared study data 
on prevalence of the most frequent ICD-10 defined mood, anxiety and stress-related 
disorders as primary cause of disability with a large national  population (n=56.267) of all 
persons claiming disability benefit in the years 2006-2007 [2]. We found the study sample 
not to differ significantly from this national population, see Table 1.
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›measures‹

k10 and k6
The 10-item Kessler Psychological Distress scale (K10) and its 6-item short-form the 
K6, measure non-specific psychological distress. Both scales have strong psychometric 
properties and are able to discriminate psychiatric cases from non-cases [8,19,21,23,30].  
The K10 consists of 10 items with each five Likert-type response categories: ‘none of the 
time’ (1), ‘a little of the time’ (2), ‘some of the time’ (3), ‘most of the time’ (4) and ‘all of the 
time’ (5). Sum scores range from 10 to 50. The reference period of the K10 is 30 days.  
The K6 is a subset of the K10, using items 2, 4, 5, 8, 9 and 10 only, with sum scores ranging 
from 6 to 30. We used the official Dutch translation of the K10 [31].

ghq-12
The 12-item General Health Questionnaire (GHQ-12) is a self-report instrument for the 
detection of mental disorders in the community and in primary care settings [24,32]. For 
the GHQ-12 we used the 0-1-2-3 scoring method with a four-point response scale: ‘not at 
all’ (for questions 1, 3, 4, 7, 8 and 12: ‘better than usual’) (0), ‘same as usual’ (1), ‘rather more 
than usual’ (2), ‘much more than usual’ (3) [24]. The reference period is the last few weeks. 
Sum scores range from 0 to 36. For the present study we used the Dutch version of the 
GHQ-12.

gold standard: the composite international diagnostic interview 
(cidi)
As gold standard we used the Dutch translation of the CIDI, version 3.0 [15,33] . The CIDI is 
a comprehensive, fully-structured interview designed to be used by trained lay interviewers 
for the assessment of mental disorders according to the definitions and criteria of the 
DSM-IV. The validity of the CIDI 3.0 in assessing anxiety, mood and substance use disorders 
is generally good, as compared with clinical interviews [34].  Earlier CIDI versions also 
assess disorders with generally acceptable reliability and validity, with the exception of 
psychosis [35,36]. We included the sections Depression (D), Mania (M), Panic Disorder 

Table 1
Prevalence of ICD-10 defined mental disorders a in the study sample (n=293) and in the total population of disability claimants (n=56.267) b

a Classified by IPs as primary cause of disability.
b Disability benefit claimants in the Netherlands from Jan. 1st 2006 to July 31st 2007 (source: SSI).
c Proportions were tested with Chi-square goodness-of-fit test; P<0.05.

Mood disorders
Anxiety disorders
Stress-related disorders
Total

24 (8.2)
15 (5.1)
17 (5.8)
56 (19.1)

   5.387 (10.2)
   2.668 (5.1)
   2.511 (4.8)
 10.566 (20.1)

0.452
0.730
0.248
0.491

0.564
0.119
1.332
6.423

ICD-10 category Study sample n (%) Population n (%) pc χ²
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(PD), Specific Phobia (SP), Social Phobia (SO), Agoraphobia (AG), Generalized Anxiety 
Disorder (G), Suicidality (SD), Alcohol Use (AU), Illegal Substance Use (IU), Obsessive 
Compulsive Disorder (O), Psychosis Screen (PS), Post-Traumatic Stress Disorder (PT), 
Personality Disorders Screen (P), Attention Deficit Disorder (AD), Conduct Disorder (CD), 
Separation Anxiety Disorder (SA) and Interviewer’s Observation (IO). All respondents were 
face-to-face interviewed at their home. Interviewing was laptop computer-assisted. Mean 
interview time was 3 hours, but occasionally 5 to 6 hours, depending on the mental state of 
the respondent. For the present study, we used only DSM-IV Axis 1 disorders that occurred 
in the month preceding the interview (30-day diagnosis). This time frame corresponds 
with the recall period of the K10 and GHQ-12. Twelve CIDI interviewers (4 social insurance 
physicians, 2 medical students, 3 rehabilitation coaches, 3 insurance health secretaries) 
were trained by certified CIDI-trainers. Quality of interviewing techniques was evaluated 
bimonthly in group training sessions. Interviewers were blind to the classification of 
respondents to the K10 and GHQ-12.

statistical analysis
We calculated the internal consistency (Cronbach’s alpha) of the K10, K6 and GHQ-12. An 
alpha coefficient of 0.70 or higher was considered to indicate good internal consistency.  
We analyzed the Receiver Operating Characteristic (ROC) [37] to calculate sensitivities, 
specificities, positive (PPV) and negative predictive values (NPV) for different cut-off 
values of all three scales in detecting any DSM-IV Axis I disorder that occurred in the 
last 30 days prior to the interview. Sensitivity is the probability that a person with the 
disorder is recognized by the test, while specificity is the probability that a person without 
the disorder is correctly recognized by the test. Positive predictive value (PPV) is the 
proportion of persons with true-positive test results. Negative predictive value (NPV) is 
the proportion of persons with true-negative test results. 
 We calculated the areas under the ROC curve (AUC) for all three scales with 95% 
confidence intervals. The ROC curve is a graphical plot of true positives (sensitivity) 
against the false positives (1-specificity) as the discrimination threshold (or cut-off 
point) is varied. The AUC equals the probability that a test will rank a randomly chosen 
respondent with a disorder higher than a randomly chosen respondent without a disorder. 
We defined as optimal cut-off score the value that gives the highest sum of the sensitivity 
and specificity, which is the point of the ROC-curve nearest to the upper left-hand corner 
of the graph. For the assessment of representativeness of the study sample for the target 
population, we used Chi-square goodness-of-fit test (P<0.05).  For all statistical analyses 
we used SPSS version 16.0 for Windows.

›results‹

sample characteristics
The study sample (n=293) comprised 154 female respondents (52.6%). The mean age was 
50.0 (range 22-64). For further demographic characteristics as to educational level and 
urbanicity, see Table 2. 
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a Parenthetical numbers are percentages.
b  Low: elementary, preparatory middle-level; intermediate:  middle-level applied; higher general continued;  preparatory scientific; high: 

university applied sciences; research university; 6 cases are missing
c  Adult Separation Anxiety Disorder is not listed in the DSM-IV.

In total, 76 participants (25.9%) met DSM-IV criteria  for one or more 30-day mental 
disorder. Of this group, 49 participants (64.5%) had more than one mental disorder. 
The prevalence of any DSM-IV mood and any anxiety disorders was 10.2% and 20.1%, 
respectively, see Table 1. The 30-day prevalence of specific DSM-IV mental disorders in the 

Table 2
Demographics and prevalence of present state DSM-IV disorders (n=293)

Gender
 Female
 Male 
Age, mean (range)
Highest educational level b

 Low 
 Intermediate 
 High 
Urbanicity
 Rural (<10.000)
 Midsize urban (10.000-100.000)
 Urban (>100.000)
Any (one or more) disorder
Any mood disorder
 Major depressive disorder
 Minor depressive disorder
 Dysthymia
 Bipolar I/II disorder
 (Hypo)mania
Any anxiety disorder
 Panic attack
 Panic disorder
 Posttraumatic stress disorder
 Social phobia
 Agoraphobia
 Specific phobia
 Obsessive compulsive disorder
 Generalized anxiety disorder
Any substance use disorder
 Alcohol abuse
 Alcohol dependence
 Drug abuse
 Drug dependence
Other
 Adult separation anxiety disorderc

154 (52.6) a

139 (47.4)
50.0 (22-64)

51 (17.6)
197 (67.9)
39 (13.4)

95 (32.4)
141 (48.1)
57 (19.5)
76 (25.9)
30 (10.2)
22 (7.5)
1 (0.3)
15 (5.1)
8 (2.7)
6 (2.1)
59 (20.1)
16 (5.5)
5 (1.7)
20 (6.8)
18 (6.1)
9 (3.0)
21 (7.2)
12 (4.1)
15 (5.1)
8 (2.7)
1 (0.3)
2 (0.7)
6 (2.0)
3 (1.0)

4 (1.4)

Total n(%)
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study sample is also presented in Table 1. The median time between completing the K10, 
K6 and GHQ-12 and  the CIDI was 4 weeks (SD: 5 weeks).

internal consistency
The internal consistency (Cronbach’s alpha) of all three scales used in the total sample 
(n=293) was good to excellent: 0.919 for the K10, 0.882 for the K6 and 0.906 for the GHQ-12. 

sensitivity, specificity and predictive value
The AUC of the K10 for any 30-day DSM-IV disorder was 0.806 (CI 0.749-0.862), for the 
K6 0.796 (CI 0.737-0.854) and for the GHQ-12 0.695 (CI 0.626-0.765). Sensitivity, specificity, 
PPV and NPV for different cut-off scores of the K10, K6 and GHQ-12 for any 30-day DSM-
IV disorder are presented in Table 3. The optimal cut-off score of the K10 was 24, of the K6 
14 and of the GHQ-12 20 (see Table 3).

Table 3
 Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV) for different cut-off scores of the K10, K6 and GHQ-12 
for any present state DSM-IV disorder (n=293)

score K10
21
22
23
24
25
26
27

score K6
11
12
13
14
15
16
17

score GHQ-12
17
18
19
20
21
22
23

sensitivity

0.816
0.776
0.750 
0.724 
0.671 
0.645
0.526

0.855
0.829
0.750
0.684 
0.579 
0.526
0.447

0.566
0.539
0.526 
0.487 
0.408 
0.382
0.329

specificity

0.594
0.664
0.733 
0.779 
0.816 
0.839
0.866

0.516
0.618
0.700
0.770
0.843 
0.876
0.903

0.705
0.728
0.788 
0.829 
0.862 
0.889
0.912

PPV

0.41
0.45
0.50 
0.53 
0.56 
0.58
0.58

0.38
0.43
0.47 
0.51 
0.56 
0.60
0.62

0.40
0.41
0.46 
0.50 
0.51 
0.55
0.57

NPV

0.90
0.89
0.89 
0.89 
0.88 
0.87
0.84

0.91
0.91
0.89 
0.87 
0.85 
0.84
0.82

0.83
0.82
0.83 
0.82 
0.81 
0.80
0.80
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Fig.1 shows the ROC-curves for all three scales predicting any 30-day DSM-IV disorder. In 
this graph, the dotted diagonal line represents the performance of a chance screener. All 
curves are located above this line of no information, indicating that all scales screen better 
than chance.

Figure 1

ROC curves for the K10, K6 and the GHQ-12 predicting any present state DSM-IV disorder

›discussion‹

Our aim was to assess the sensitivity, specificity and predictive power of three short 
screening scales, the K10, its subset the K6 and the GHQ-12, to detect any present state 
DSM-IV mental disorder in a population of persons claiming disability benefit after two 
years of sickness absence. Our results show that all three scales have excellent Cronbach’s 
alpha’s. The K10 proved to be of good validity with an AUC of 0.806, while the AUC of the 
K6 is only marginally lower. In line with existing literature [20], both the K10 and the K6 
seem to outperform the GHQ-12 as to validity. However, validity differences are statistically 
not significant, since confidence intervals overlap. The GHQ-12 may not be optimally suited 
for screening a population of long term disabled persons suffering from chronic mental 
health conditions. The GHQ-12 asks respondents to compare their present mental health, 
i.e. as experienced in the last few weeks, to their usual state and to indicate any changes. 
Therefore, persons with chronic poor mental health may respond that their present state is 
not different from their usual state. This may result in GHQ-12 scores that are too low. 
 We calculated an optimal cutoff score of 24 for the K10 (score range 10-50), 14 for K6 
(score range 6-30) and 20 for the GHQ-12 (score range 0-40). These optimal scores are 
obtained by maximizing the sum of the sensitivities and the specificities of the three 
scales and represented by the points of the corresponding ROC-curves nearest to the 
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upper left hand corner of the graph. However, in general, optimal cutoff values of a test 
are not determined by the outcome of simple statistics. They should be chosen after 
careful consideration, balancing costs and benefits that can be expected from correct and 
incorrect test outcomes [38]. However, in-depth analysis of expected costs and benefits 
of mental health screening is beyond the scope of this article. Instead, we show reliability 
data on the K10, K6 and GHQ-12 for different cutoff values. This allows physicians in 
insurance and occupational practice using these tests to choose the cut-off value that 
fits best their specific needs. For example, a practicing IP, using the K10 as mental health 
screener in an individual disability assessment and expecting unacceptable costs of a 
false-negative outcome for the claimant, may consider to choose a cut-off point lower than 
24 we calculated as optimal cut-off score. If the claimant screens positive, the following 
clinical interview is likely to show without any further costs whether or not this positive 
screen result is false. 
 Since the psychometric properties of the GHQ-12  seem to be inferior to those of 
the K10 and the K6, we limit our discussion on how our validity findings compare to the 
literature to the K10 and the K6. We found the optimal cut-off score of the K10 to be 24 
with sensitivity (SE):0.724 and specificity (SP): 0.779, and of the K6 to be 14 (SE: 0.684 
and SP: 0.770). As we point out in the introductory section, it is difficult to compare 
the validity estimates we found for the K10 and K6 with those found in other studies, 
conducted in other populations, using other interviewing methods as golden standards, 
assessing different sets of DSM-IV classifications with different time-frames and using 
different scoring methods. The optimal cut-off value (24) we found for the K10 is higher 
than found by Donker et al. (2009) [8] in a Dutch primary care sample (optimal cut-off 
point 20; SE: 0.80; SP: 0.81) and by Fassaert et al. (2008) [23] in a general population 
sample of ethnic Dutch (optimal cut-off point 16.5; SE: 0.792; SP:0.768). It seems that 
in a population of disability claimants, the threshold for caseness is higher compared 
to the general population and primary care. This may primarily be based on population 
differences. First, it is well known that among long-term disabled persons psychosocial 
factors interplay with mental health related factors in sustaining long-term sickness 
absence and disability [26-28]. The importance of these psychosocial factors increase 
with the duration of sickness absence [26]. Therefore, distress found in the study sample 
may also be associated with psychosocial factors related to the sickness absence duration 
of two years, adding to the distress caused by the mental disorder itself. Second, the 
prevalence of mental disorder in our sample of disability claimants is much higher than 
found in other populations [39,40]. Although a higher prevalence does not systematically 
result in either higher or lower sensitivity and specificity, diagnostic test accuracy may 
vary with prevalence [41]. The study sample with a higher prevalence of mental disorder 
may include more severe disorders, resulting in higher cut-off scores for the K10. The 
optimal cut-off value (14) we found for the K6 almost equals the cut-off point found 
by Kessler et al. (2003) in a community sample, i.e. 13 (SE: 0.36 and SP: 0.96), while a 
higher cut-off point was to be expected. This may in our view primarily be explained by 
methodological differences: Kessler et al. used another structured psychiatric interview, 
assessing 12-month, not present state DSM-IV disorders and excluded substance-use 
disorders.
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strengths and limitations
The strengths of this study are the use of the latest version of the CIDI, with almost 
complete covering of potential present state DSM-IV mental disorders, the employment 
of well trained interviewers, whose interviewing techniques were frequently evaluated 
and controlled, the use of three scales with proven reliability and validity in other 
research areas, and the representativeness as to mental health of the sample for the total 
population of disability claimants in the Netherlands.
 The present study has some potential limitations. First, the response rate of 24.3% 
may have influenced the prevalence of mental disorders in the study sample by selection 
bias and, as a consequence, the external validity of the results. Predictive values of a test 
are strongly influenced by the prevalence of the condition under study.  The low response 
rate in the present study may have resulted in selection bias in different ways. In general, 
persons suffering from mental illness might be less inclined to participate in surveys on 
mental health [33]. The low response may also be due to the stepped informed consent 
procedure, necessary to guarantee complete confidentiality and to prevent uninformed 
data flow between the researchers and the SSI. The same consent procedure was used 
in another Dutch study on mental health problems among long term work disabled 
persons [13]. The response rate in that study was comparably low: 25.8%. Finally, the low 
response rate in the present study may also be related to our measures, i.e. an extensive 
questionnaire and a lengthy psychiatric interview. The comprehensiveness of these 
measures may have kept eligible participants from giving consent. However, selection 
bias is less likely, since we found no significant difference as to the prevalence of most 
frequent mental disorders, i.e. mood, anxiety and stress-related disorders, diagnosed by 
the IPs in the study sample as compared to the national population of disability claimants. 
Second, the CIDI did not assess all possible DSM-IV diagnoses. Adjustment disorder, 
psychotic disorder, i.e. schizophrenia, and personality disorders cannot be diagnosed with 
the CIDI. Therefore, the use of the CIDI could have led to underestimation of prevalence 
of DSM-IV mental disorder in the study sample. Third, the median time interval between 
the questionnaire and the CIDI was 4 weeks, resulting in imperfect overlap of the recall 
periods of the scales and the time frame of the CIDI. Since mental health problems 
associated with long term disability are chronic conditions not likely to change in a short 
period of time, we believe that this imperfect overlap did not influence the validity of 
the scales in a significant way. To test this assumption, we compared the K10 and K6 sum 
scores with 12-month DSM-IV classifications present in the year preceding the interview. 
For both the K10 and the K6, we found validity estimates for 12-month classifications only 
to differ marginally from those for 30-day classifications, showing our assumption is likely 
to be right (K10: optimal cut-off point 23; SE: 0.649; SP: 0.842; AUC:0.798; K6: optimal 
cut-off point 13; SE: 0.746; SP: 0.771; AUC:0.787). Fourth, in theory it is possible that 
participants have overstated their mental complaints hoping to be considered for higher 
benefit. This may have resulted in a higher prevalence of mental disorders. However, in 
the information letter we sent to all eligible disability claimants, we stated explicitly that 
participation in the PREDIS cohort study would not influence the disability assessment by 
the SSI nor its outcome. Fifth, the questionnaire we administered to participants included 
the K10, with the K6 embedded. However, for analysis purposes the K10 and K6 were 
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examined and reported on separately. It is possible that results could have been different 
had the K6 been administered as stand-alone. This means that any recommendation for 
use of the K6 as a stand-alone screening scale is cautionary.

›conclusions‹

The K10 and K6 are reliable and valid instruments to screen for any present state DSM-
IV disorder among disability claimants, with optimal cut-off scores of 24 for the K10 and 
14 for the K6. The GHQ-12 has an optimal cut-off value of 20. The K10 and K6 are to be 
preferred above the GHQ-12. The K10 and the K6 are both very short scales and take only 
a few minutes to administer. While the validity of the K10 is slightly better than that of 
the K6, we advice to use the K10 instead of the K6 with cut-off values suitable for this 
particular population.
 The scores on separate items of the K10 and the K6 can be used in disability 
assessments of long term sick listed workers as an agenda for an in-depth follow-up 
clinical interview to ascertain the presence of a present state mental disorder. By helping 
to identify concealed mental health problems and unmet needs for treatment in individual 
assessments, screening with the K10 or the K6 may be an important starting point of 
interventions to promote return to work and to prevent unnecessary long term disability, 
and may contribute to overall health improvement. 
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›abstract‹

Adjustment disorders (AD) are under-researched due to the absence of a reliable and valid 
diagnostic tool. This paper describes the development and content/construct validation of 
a fully structured interview for the diagnosis of AD, the Diagnostic Interview Adjustment 
Disorder (DIAD). We developed the DIAD by partly adjusting and operationalizing 
DSM-IV criteria. Eleven experts were consulted on the content of the DIAD. In addition, 
the DIAD was  administered by trained lay interviewers to a representative sample of 
disability claimants (n=323). To assess construct validity of the DIAD, we explored the 
associations between the AD classification by the DIAD and summary scores of the 
Kessler Psychological Distress Scale (K10) and the  World Health Organization Disability 
Assessment Schedule (WHODAS) by linear regression. Expert agreement on content 
of the DIAD was moderate to good. The prevalence of AD using the DIAD with revised 
criteria for the diagnosis AD was 7.4%. The associations of AD by the DIAD with average 
sum scores on the K10 and the WHODAS supported construct validity of the DIAD. The 
results provide a first indication that the DIAD is a valid instrument to diagnose AD. 
Further studies on reliability and on other aspects of validity are needed.

Key words adjustment disorder, development, validation, DSM-IV, structured  interview

chapter 6  development and validation of the diagnostic 
interview adjustment disorder (diad)
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›introduction‹

The term adjustment disorder (AD) is used to describe a condition where an individual 
reacts to a stressful event with disproportionate symptoms and behaviors. AD is 
considered to be a common mental health problem in the general population, in primary 
and in secondary care (Casey, 2009). Although usually believed to be mild and self-
limiting, AD is associated with long term sickness absence and disability (van der Klink 
et al., 2003). In several countries, stress-related disorders are one of the most commonly 
reported types of work-related illness (Health and Safety Executive, 2011; Knowledge 
Center UWV, 2007; National Institute for Occupational Safety and Health, 2011). In 
the Netherlands, stress-related disorders including AD are the second most important 
psychiatric diagnosis on certificates of benefit claimants, with a prevalence of 6,7% after 
one year, and of 4,8% after two years of sickness absence (Knowledge Center UWV, 2007).
 The diagnostic instrument most commonly used in psychiatric epidemiological 
research, the Composite International Diagnostic Interview (CIDI), lacks a section dealing 
with AD (Kessler and Üstün, 2004). None of the large scale epidemiological surveys 
on mental health carried out in the USA and in Europe included AD for consideration 
(Kessler et al., 2000; Bebbington et al., 2000; Vollebergh et al., 2001; Wittchen and Jacobi, 
2005). Only the Outcome of Depression International Network (ODIN) study, a general 
population survey carried out in five European countries, assessed AD (Casey et al., 2006). 
In that study, the prevalence of AD was found to be extremely low: 0.0% to 1.0%. Other 
studies that also incorporated the diagnosis of AD, used a variety of diagnostic methods 
and showed a varying prevalence of AD (Casey, 2009). As a result, reliable information on 
the prevalence and course of AD is scarce, and few strategies for the treatment of AD are 
evidence-based (van der Klink et al., 2003). 
 Criteria for the diagnosis of AD are described in the Diagnostic and Statistical 
Manual of Mental Disorders, 4th edition (DSM-IV, 1994), see Table 1. These criteria are 
generally considered to be vague and ill-defined (Casey et al., 2001). In recent years, the 
non-specific classification of AD in the DSM-IV has been under dispute  (Baumeister and 
Kufner, 2009a; Baumeister et al., 2009b; Casey and Bailey, 2011; Laugharne et al., 2008). 
Some critics argue that the concept AD medicalizes problems of ordinary life, while others 
put forward that a rigid ‘cook-book’ application of diagnostic criteria may result in an 
over diagnosis of other psychiatric disorders at the cost of AD (Casey et al., 2006). More 
specifically, the critique of the current DSM-IV conceptualization of AD concentrates upon 
the inadequate definition of clinical significance, the failure to distinguish AD from other 
Axis I disorders and the neglect of contextual factors accounting for excess symptoms 
of AD (Baumeister et al., 2009b). Therefore, Baumeister et al. (2009b) recommended to 
eliminate the criterion that requires the absence of another DSM-IV disorder, to define 
clinical significance with the requirement that both distress and impairment are present 
and to extend the bereavement exclusion criterion to other severe or uncommon stressful 
events (Baumeister et al., 2009b). These recommendations are still worth considering, 
since the proposed classification of AD in the upcoming Diagnostic and Statistical Manual 
of Mental Disorders, 5th edition (DSM-5, 2011) is very similar to the DSM-IV. 
 Recently, a questionnaire for the assessment of AD was developed and validated 
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(Einsle et al., 2010). However, this instrument is based on a new diagnostic proposal, that 
places AD in a spectrum of stress-response syndromes, along with posttraumatic stress 
disorder (Maercker et al., 2007). As this questionnaire is not compatible with DSM-criteria, 
a valid diagnostic instrument that enables lay interviewers to assess AD based on DSM-
IV criteria is still missing. The present study is an attempt to make up for this deficiency 
by developing and validating a fully structured interview to diagnose AD, the Diagnostic 
Interview Adjustment Disorder (DIAD), that can be administered by lay interviewers, 
based on adjusted DSM-IV criteria as recommended by Baumeister et al. (2009b). We 
aimed to assess the content and the construct validity of the DIAD. Regarding construct 
validity, distress and impairment are defined as core symptoms of AD. Therefore, it can 
be expected that the diagnosis AD is associated with these symptoms. Therefore, we 
hypothesized that persons with AD have higher levels of distress and impairments than 
persons without AD.

›methods‹

setting and participants
The present study is part of a cohort study on prognostic factors of long term disability 
due to mental disorders, PREdicting DISability (PREDIS) (Cornelius et al., 2012). 
Participants eligible for PREDIS were recruited using registry data from the local office 
of the Social Security Institute (SSI) in the city of Groningen, servicing Groningen and 
Drenthe, two northern provinces of the Netherlands. Recruitment started at October 1st 
2008 and ended at 31st December 2009. Included were persons claiming disability benefit 
after two years of sickness absence due to any medical condition, whether somatic or 
mental. The SSI uses the ICD-10 classification system to certify diagnoses as cause of 
disability. The Medical Ethics committee of the University Medical Center Groningen 
(UMCG) approved recruitment, consent and field procedures. Out of a total of 1544 
eligible long term sick listed workers, 375 persons consented to participate (response rate 
= 24.3%), see fig. 2 in the introductory chapter for a flow chart of participants.
 At the first measurement, i.e. after two years of sickness absence, respondents 
were sent a questionnaire on demographics, general and mental health, alcohol use, 
functioning, health care use, coping behavior and social support. After they completed and 
returned the questionnaire, respondents were interviewed at home by lay interviewers 
using the CIDI, supplemented by the DIAD. The median time between completing the 
questionnaire and  the CIDI/DIAD was 4 weeks (SD: 5 weeks). For the present study, we 
included only those participants from whom we could obtain complete interview data, 
both from the CIDI and the DIAD. As a result, the study sample consisted of 323 CIDI/
DIAD completers.
 To assess generalizability, we compared PREDIS responders (n=375) with non-
responders (n=1169) as to age, gender and ICD-10 diagnosis on SSI certificates as cause of 
disability. We found no significant differences between responders and non-responders 
as to gender (p=0.850; Chi²=0.036) and ICD-10 classifications of somatic and mental 
disorder as cause of disability (p=0.682; Chi²=1.500). As to age, we found responders to be 
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Table 1
Criteria for adjustment disorder with diagnosis algorithm, specified according to the DSM-IV and adjusted/operationalized for use in the present 
study

adjusted/operationalized 

cluster of identifiable stressors in recall period 
of 3 years
symptoms within 3 months after onset of 
stressor cluster
4DSQ distress scale scoring >10

SDS impairment scale scoring ≥4 in at least 2 
domains

not used

not used

symptoms due to bereavement or loss of health 
due to serious illness/injury as single stressor 
need to be present for longer than 12 months.

1 AND 2 AND 3 AND 4 AND 7

DSM-IV

identifiable stressor(s)

occurring within 3 months of the onset of 
stressor(s)
clinically significant as evidenced by marked 
distress that is in excess of what would be 
expected
clinically significant as evidenced by 
significant impairment in social or 
occupational (academic) functioning
once the stressor (or its consequences) has 
terminated, the symptoms do not persist for 
more than an additional six months

the stress-related disturbance does not meet 
the criteria for another specific Axis I disorder 
and is not merely an exacerbation of a 
preexisting Axis I or Axis II disorder

symptoms do not represent bereavement

1 AND 2 AND (3 OR 4)  AND 5 AND 6 AND 7

nr  criterion 

1 stressor

2 1st time limit

3 distress

4 impairment

5 2nd time limit

6 DSM-IV Axis I/II

7 bereavement

diagnosis algorithm

significantly older than non-responders (p<0.001; Chi²=60.022). Age categories 45-54 years 
and 55-65 years are over-presented in the study sample. We also compared the PREDIS 
cohort with a large national population (n=56.267) of all persons claiming disability 
benefit in the years 2006-2007 (Knowledge Center UWV, 2007). We found the sample 
not to differ significantly from this national population as to prevalence of ICD-10 somatic 
(p=0.876; Chi²=1.214) and ICD-10 mental disorders, i.e. mood, anxiety and stress-related 
disorders (p=0.344; Chi²=7.870), certified by the SSI as primary cause of disability.

development 
The DIAD was developed by two (LRC, JvdK) of the authors as a structured interview to 
diagnose AD based on DSM-IV criteria and adjusted following the recommendations of 
Baumeister et al (2009b). Some of these adjusted criteria needed further operationalization. 
The result was a set of adjusted and operationalized criteria for the diagnosis AD, dealing 
with recall  period, stressor(s), time relations between stressor and complaints, clinical 
significance, co-occurrence with other DSM-IV disorders and bereavement, see Table 1.
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recall period
The DSM-IV does not set a recall period for stressors to have occurred. Since the DIAD 
was to be administered to persons claiming disability benefit after two years of sickness 
absence, we chose a recall period to capture any stressor that may be related to the onset 
of sickness absence. Therefore, we set the period of recall at three years. 

first time limit criterion
We expected respondents to probably report more than one stressful life event, i.e. a 
cluster of stressors, to have occurred in this recall period. Each stressor within a cluster 
may have different dates of onset and termination. We considered the first time limit 
criterion to be met, if the onset of symptoms occurred within three months of the onset of 
at least one of the stressors within the cluster. 

clinical significance criterion
We revised the DSM-IV clinical significance criterion and followed Baumeister et al. 
(2009b), requiring that both marked distress and significant impairment are present. 
To operationalize distress and impairment, the DIAD incorporates two reliable and valid 
scales: the distress subscale of the Four-Dimensional Symptom Questionnaire (4DSQ) 
(Terluin et al., 2006) and the Sheehan Disability Scale (SDS) (Leon et al., 1997). Although 
these two scales are commonly employed as paper-pencil questionnaires, we used them 
as part of the DIAD. In accordance with existing scoring rules, we defined a sum score >10 
on the 4DSQ subscale distress as marked distress and a SDS sum score ≥4 in at least 2 
domains of the SDS as significant impairment.

second time limit criterion
The DIAD does not assess the second time limit criterion stated in the DSM-IV, i.e. the 
criterion that the symptoms must have resolved within six months once the stressor has 
terminated. 

dsm-iv exclusion criterion
By definition of DSM-IV, the diagnosis AD cannot be made if the condition meets 
the criteria of an Axis I mood or anxiety disorder, or is merely an exacerbation of a 
preexisting Axis I or Axis II disorder. We deleted this exclusion criterion, following the 
recommendation of Baumeister et al. (2009b).

bereavement exclusion criterion
Normal sadness due to bereavement after the death of a loved one, or similar types of loss 
should be excluded from the diagnosis AD, while pathological or dysfunctional reactions 
should be included. We defined similar types of loss as loss of health due to a serious illness 
or injury. According to the proposed classification of AD in the DSM-5, reactions due to 
bereavement (or similar types of loss) are pathological or dysfunctional when they persist 
for more than 12 months after the event. Therefore, we adjusted the DSM-IV bereavement 
criterion to only include persons with symptoms exclusively representing bereavement 
after the death of a loved one or similar types of loss and lasting longer than 12 months.
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ad subtypes
We did not expand the DIAD with questions aiming to subtype AD with depressed mood, 
anxiety, disturbance of conduct or combinations thereof.

content of the diad
We used the DIAD to diagnose AD in the study sample. The DIAD contains 29 questions, 
see Table 2.

Table 2
Content of the Diagnostic Interview Adjustment Disorder (DIAD)

The DIAD starts with three questions to identify and specify stressful live events that 
have occurred in the past three years. Respondents were asked to select one or more 
stressor(s) from a list of stressors, followed by three questions assessing the date at which 
the stressor(s) occurred for the first time, whether the stressor was still present at the 
moment of the interview and, if not, when the stressor ceased to exist. The DIAD then 
assesses levels of distress caused by the reported stressor(s) with 16 questions, i.e. the 
distress domain of the 4DSQ. The DIAD then asks when distress symptoms have started 
and whether these symptoms are a reaction to the stressful events mentioned earlier on 
in the interview. Finally, the last five questions of the DIAD focus on levels of impairment 
as a consequence of the reported distress symptoms, using the SDS. We have added a full 
transcript of the DIAD as an appendix to this paper.

content validation 
We developed the DIAD within the author group until we felt it to have sufficient face and 
content validity to be used in the study. After the study started using this initial version of 
the DIAD, we sought expert opinions on our choices and decisions we had already made 
in the initial development of the DIAD. This means that our use of the DIAD in the study 
population and our asking the opinion of selected experts was a parallel process. To assess 
whether the DIAD captured all essential aspects of AD, we asked eleven experts in relevant 
fields of psychiatry, psychiatric epidemiology, primary, occupational and insurance health 
care, and instrument development (see acknowledgements) to review a written transcript 
of the DIAD (see Appendix) and to complete a 17-item questionnaire (see Table 3). 

a Four Dimensional Symptom Questionnaire
b Sheehan Disability Scale

element

stressor
distress
distress-stressor
impairment

item

1-3
4-6
7-22
23
24
25-29

assessment of

identification of stressor(s)
onset and duration of stressor(s)
distress domain (from 4DSQ a)
onset of distress
relation distress – stressor(s)
impairment (SDS b)
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disagree

1 (9.1)

5 (45.5)

1 (9.1)

1 (9.1)

3 (27.3)

1 (9.1)

4 (36.4)

5 (45.5)

2 (18.2)

1 (9.1)

1 (9.1)

4 (36.4)

2 (18.2)

0 (0.0)

7 (63.6)

0 (0.0)

1 (9.1)

neutral

5 (45.5)

2 (18.2)

1 (9.1)

1 (9.1)

4 (36.4)

0 (0.0)

4 (36.4)

3 (27.3)

5 (45.5)

0 (0.0)

0 (0.0)

1 (9.1)

3 (27.3)

5 (45.5)

3 (27.3)

1 (9.1)

1 (9.1)

agree

5 (45.5)

4 (36.4)

9 (81.8)

9 (81.8)

4 (36.4)

10 (90.1)

3 (27.3)

3 (27.3)

4 (36.4)

10 (90.1)

10 (90.1)

6 (54.5)

6 (54.5)

6 (54.5)

1 (9.1)

10 (90.1)

9 (81.8)

item

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

What is your opinion on:

our decision to set the recall period duration at 3 years? 

our assumption that respondents are unable to attribute 
complaints to separate stressors with overlapping time frames? 

our decision to consider stressors with overlapping time frames as 
a single problem cluster?

our assumption that respondents are able to attribute complaints 
to a cluster of stressors with overlapping time frames? 

our decision to have the DIAD assess distress complaints only? 

our choice for the Distress scale of the 4DSQ to assess distress 
complaints? 

our decision not to have the DIAD assess depressed mood? 

our decision not to have the DIAD assess anxiety?

our decision not to have the DIAD assess disturbance of conduct? 

our decision not to have the DIAD assess DSM-IV Axis II disorders? 

our decision that the first time criterion is met, if at least 
one stressor started within 3 months preceding the onset of 
symptoms? 

our decision not to have the DIAD assess whether the second time 
criterion is met?

our assumption that respondents are well able to self-assess 
whether their complaints are a reaction to the stressor they 
experienced? 

our choice for the Sheehan Disability Scale to assess impairments? 

our assumption that, in this specific population of persons with 
long term disability, lay interviewers are well able to assess 
whether the distress is in excess of what would be expected from 
exposure to the stressor? 

the position that the DIAD covers essential aspects of the DSM-IV 
diagnosis Adjustment Disorder? 

the position that the DIAD as a supplement to the CIDI has added 
value for the assessment of adjustment disorder in psychiatric 
epidemiologic research?

Table 3
Expert opinion (n=11) on content validity of the DIAD for the diagnosis adjustment disorder (AD)
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construct validation
Administration 
We tested our hypotheses by administering the DIAD to the PREDIS cohort. Twelve lay 
interviewers were trained by certified trainers from the Dutch CIDI Training Center in 
Groningen, the Netherlands and by the first author. Respondents were interviewed face-
to-face at their home. The DIAD was administered immediately after completion of the 
CIDI. Interviewing was laptop assisted. Quality of interviewing techniques was evaluated 
bimonthly in training sessions. 

Measures
To assess distress and impairment, the questionnaire administered to PREDIS respondents 
included the Kessler Psychological Distress Scale (K10) (Kessler et al., 2002) and the World 
Health Organization Disability Assessment Schedule version 2.0 (WHODAS 2.0) (World 
Health Organization, 2010). 
 The K10 consists of 10 items with each five response categories: ‘none of the time’ (1), 
‘a little of the time’ (2), ‘some of the time’ (3), ‘most of the time’ (4) and ‘all of the time’ (5). 
Sum scores range from 10 to 50. The K10 has strong psychometric properties and is widely 
used as screener for psychological distress (Kessler et al., 2002).
 With 36 questions, the WHODAS 2.0 captures levels of functioning in six domains of 
life: Understanding and Communicating (6 items), Getting around (5 items), Self-care (4 
items), Getting along with people (5 items), Life activities (household activities: 4 items; 
work: 4 items) and Participation in society (8 items). Answering options are ‘none’ (1), 
‘mild’ (2), ‘moderate’ (3), ‘severe’ (4) and ‘extreme/cannot do’ (5). Sum scores run from 36 
to 180. The WHODAS 2.0 has excellent psychometric properties (Buist-Bouwman et al., 
2008).
 The CIDI was used to assess other 12-month DSM-IV disorders co-occurring with the 
diagnosis AD. The CIDI is a laptop assisted fully-structured interview to be administered 
by lay interviewers. The validity of the CIDI in assessing mental disorders is generally 
good, as compared with structured diagnostic interviews administered by clinicians (Haro 
et al., 2006).

data analysis
For content validity, expert agreements greater than 80% were considered good, between 
50% and 80% moderate, and lower than 50% poor (slightly adapted from Altman, 1991). 
DIAD data were merged from the different laptops used for the CIDI/DIAD interviews. 
With these data, we made the diagnosis AD post-hoc with an algorithm, using the criteria 
presented in Table 1, dividing the study population in a group with AD and a group 
without AD. For construct validity, we calculated sum scores of the K10 and the WHODAS. 
To evaluate our hypotheses on the expected associations of the diagnosis AD with these 
sum scores, we performed simple linear regression analyses with the diagnosis AD as 
an independent variable and the sum scores of the K10 and the WHODAS as dependent 
variables. The standardized coefficients provided by linear regression represent how many 
standard deviations the scale scores differed, depending on whether AD is present or not. 
Calculation of the standardized coefficients enables ranking the effect of the presence of 
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AD on the scores of scales. We used a confidence interval of 95% and a level of significance 
of .05. Data were statistically analysed with IBM SPSS version 19.0 for Windows.

›results‹

content validity
The experts opinion on the content of the DIAD is presented in Table 3. Good agreement 
(more than 80%) was reached on items 3, 4, 6, 10, 11, 16 and 17. The experts were in 
moderate agreement (between 50% and 80%) on items 12, 13 and 14. Poor agreement 
(lower than 50%) was found on items 1, 2, 5, 7, 8, 9 and 15. Lowest agreement was obtained 
on item 15. 

description of study sample
Table 4 presents the prevalence of AD as measured with the DIAD, demographics (age, 
gender), DSM-IV comorbidity and number as well as nature of reported stressors for the 
total study sample, and the distribution of these variables in two subsamples, one sample 
with AD (n=24) and one sample without AD (n=299). 

Table 4
Descriptive statistics (%) for  the total sample, and for persons that fulfill (AD+) and not fulfill (AD-) the criteria for adjustment disorder (AD) 
based on the DIADa

total AD+ AD–
(n=323) (n=24) (n=299)

prevalence AD 
mean age 
gender (female)
12-month DSM-IV comorbidity b

any disorder
mood disorder
anxiety disorder
mood & anxiety disorder
nr. of stressors
0
1
2
>2
nature of stressor
work
own illness
illness of other(s)
psychosocial

7.4
49.9
50.2

42.4
25.7
30.3
12.2

31.0
22.9
11.8
34.3

41.3
40.4
9.9
28.5

100.0
41.6
58.3

75.0
45.8
66.7
41.7

- c

8.3
20.8
70.1

66.7
70.8
12.5
70.8

0.0
50.3
49.5

39.8
24.1
27.4
12.0

33.4
24.1
11.0
31.5

37.8
36.5
9.4
24.1

a Diagnostic Interview Adjustment Disorder
b Assessed by the CIDI
c By definition
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We found 24 respondents (7.4%) to meet all our criteria for AD. In both subsamples with 
and without AD, we found a high comorbidity of 12-month mood and anxiety disorders: 
45.8% and 66.7% respectively (with AD) and 24.1% and 27.4%, respectively (without AD). 
The prevalence of a mixed mood and anxiety disorder within the group diagnosed with 
AD was 41.7%, and in the group without AD 12%. More than 90% of respondents with 
AD reported more than one stressor to have occurred in the three year recall period. In 
the group without AD, multiple stressors were reported in 42% of cases. In both groups, 
stressors most often reported were those related to own illness, psychosocial factors 
and work. We found no respondents with bereavement or injury as single stressor 
while meeting all other criteria for AD (not in table). Using the DIAD, we classified 
two respondents with AD that reported sustained distress two years after they were 
diagnosed with a serious illness (not in table).

construct validity
In Table 5, we present the results of linear regression with the K10 and the WHODAS 
scores as dependent variables to explore associations with the diagnosis AD (AD+), using 
the absence of the diagnosis AD (AD-) as reference category. 

Table 5
Associations of adjustment disorder (AD) based on the DIAD a with the K10 b and the WHODAS 2.0 c  sum scores for groups classified with (AD+) 
and without AD (AD-)

* p<.05
a Diagnostic Interview Adjustment Disorder
b Kessler Psychological Distress Scale 10-items
c World Health Organization Disability Assessment Scale version 2.0
d Unstandardized coefficient
e Standardized 

K10
WHODAS 2.0
 communication
 getting around
  self-care
  getting along
  household 
  work
  participation
  total

10-50

6-30
5-25
4-20
5-25
4-20
4-20
8-40
36-180

 AD + (n=24)
 
 28.17 ± 6.18

 14.96 ± 5.99
 11.48 ± 4.65
 6.09 ± 2.76
 11.35 ± 3.55
 12.82 ± 4.68
 13.86 ± 4.49
 24.39 ± 6.48
 94.08 ± 22.32 

AD – (n=299)
 
 20.91 ± 7.37

 11.37 ± 5.08
 11.33 ± 5.03
 5.53 ± 2.40
 9.11 ± 3.76
 10.39 ± 4.45
 11.27 ± 4.91
 19.26 ± 6.04
 75.06 ± 22.27

 
 7.26  (4.14 to 10.37)

 3.59  (1.39 to 5.79)
 0.15  (-1.98 to 2.29)
 0.56  (-0.48 to 1.59)
 2.23  (0.64 to 3.83)
 2.43  (0.48 to 4.38)
 2.59  (-0.10 to 5.28)
 5.13  (2.54 to 7.72)
 19.02  (6.29 to 31.74)

0.26

0.18
0.01
0.06
0.16
0.14
0.15
0.22
0.23

 <.001*

 .001*
 .888
 .289
 .006*
 .015*
 .059
 <.001*
 .004*

range  mean ±SD Bd (95% CI) Betae p

The unstandardized regression coefficients (B) showed in Table 5 represent the mean 
differences in all scores between groups with and without AD. For example, persons 
with AD scored 7.26 points higher on the K10 than persons without AD. We found AD 
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associated with statistically significant higher scores on the K10 and the WHODAS 
subscales Communication, Getting along, Household activities and Participation, and the 
WHODAS Total. The differences we found in scores of other scales were not statistically 
significant, although in the expected direction.

›discussion‹

The experts we consulted on content validity of the DIAD were in moderate to good 
agreement on most items we used for the concept of AD. With regard to construct 
validity, our hypothesis was confirmed that persons diagnosed by the DIAD with AD score 
higher on levels of distress and impairment, than persons not diagnosed with AD. 

content validity
Good expert agreement
The experts were in good agreement on items 3, 4, 6, 10 and 11 and almost 90% of them 
felt that the DIAD covers essential aspects of the DSM-IV diagnosis AD. 

Moderate expert agreement
The experts were in moderate agreement on items 2, 12, 13 and 14. The expert opinion on 
item 2, i.e. our assumption that respondents would not be able to attribute any distress 
symptoms to a separate stressor, when in a certain period more than one stressor were 
present, was inconclusive. However, they strongly agreed (81.1%) with our decision to 
consider stressors with overlapping time frames as a single problem cluster (item 3) and 
our assumption that respondents are able to attribute complaints to such a cluster of 
stressors (item 4) and not to each stressor separately. 
 Item 12 deals with our elimination of the second time limit criterion, i.e. that the 
symptoms must have resolved within six months once the stressor has terminated. The 
possibility that our elimination of this DSM-IV criterion resulted in false-positive or false-
negative diagnosis of AD should be discussed. The first section of the DIAD asks whether 
a stressor has been present in the past 3 years and, if so, at what date it started, if it is 
still present and, if not, when it ended. The DIAD then asks about present state distress 
complaints. If distress is still present three possibilities exist - either the person has a 
chronic AD, or the person has developed a new condition or the diagnosis at the outset 
was not AD but some other disorder. If distress is absent two possibilities exist - either 
AD has resolved or some other disorder causing distress has resolved. In our opinion, 
therefore, the elimination of the second time limit was justified so as to avoid false 
positive or false negative diagnoses. Strict application of the second time criterion would 
imply that a diagnosis of present state AD is never possible and that the diagnosis AD 
can be made in retrospect only, when both stressor and symptoms no longer exist. In our 
view and in line with that of other authors (van der Klink and Terluin, 2005), application 
of this second time criterion makes the diagnosis AD clinically less relevant. Furthermore, 
we found that more than 70% of respondents with AD reported their own illness as one 
of multiple stressors. It is reasonable to assume that in this specific population of long-
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term sick listed workers, the illness underlying the disability, is of a chronic nature with 
enduring consequences. This implies that most AD found in the study sample can be 
specified as chronic and that the deletion of the second time criterion had no effect on 
the prevalence of AD and our validity estimates. 
 With the moderate expert agreement on item 13, we are fairly confident that the 
reported symptoms were a reaction to the reported stressor.
 Item 14 deals with our choice of the SDS to measure impairment. We included the 
SDS scale predominantly for practical reasons. The CIDI administered immediately prior 
to the DIAD, contained the SDS as well. Having the DIAD assessing impairment using yet 
another scale,  would in our view have confused respondents, resulting in biased answers.

Poor expert agreement
We found the experts in poor agreement on 5 of the 14 items we used: 1, 5, 7, 8, 9 and 15. 
Item 1 deals with our choice to set the recall period at three years. This particular recall 
period was chosen to capture any stressor related to the onset of sickness absence, two 
years before the interview. As any other psychiatric diagnostic interview, the DIAD is an 
instrument based on self-report. Due to the lengthy recall period, respondents may have 
been unable to reliably recollect dates of onset and termination of stressing circumstances, 
resulting in biased assessment of the first time limit criterion for the diagnosis AD. There 
is a very extensive body of knowledge on the relation between stress and memory. It 
shows that stressful experiences may produce intense, long-lasting memories of the 
events themselves, while stress may also impair subsequent attention and memory and 
can even induce profound amnesia (Kim and Diamond, 2002). In general, with a probing 
sequence of age-of-onset questions, individuals are well able to recollect how old they 
were when certain events occurred or when certain symptoms began (Kessler et al., 2007; 
Knauper et al., 1999). However, reliable assessment of the AD time limit criterion requires 
precise recollection in terms of days or weeks, making age-of-onset questions useless. This 
potential recall bias may be two-sided, because respondents may erroneously indicate a 
date too early or too late. This will therefore most likely not have influenced our estimate 
of the prevalence of AD, but will have underestimated the associations between the AD 
diagnosis and the other constructs in our construct validity study.
 Item 5 deals with our decision to have the DIAD assess distress complaints only. 
Consistent with this, expert agreement on our decision not to assess subtypes of AD, i.e. 
depressed mood (item 7), anxiety (item 8) and disorder of conduct (item 9), were poor as 
well. We had several reasons for not assessing these subtypes. First, since we expected a 
relatively high prevalence of mental health problems in our study sample of long-term sick 
listed workers, resulting in a lengthy CIDI interview time, and since the DIAD was to be 
administered after completion of the CIDI, it was important to balance interview burden 
for respondents and DIAD performance. Therefore, we limited the DIAD to assess key 
symptoms of distress and impairment only. Second, strictly speaking, these subtypes are 
not in- or exclusion criteria for the diagnosis AD. Third, it is not yet certain how AD will be 
subtyped in the upcoming DSM-5. Had we included assessment of DSM-IV subtypes, the 
DIAD would possibly have soon been outdated.
 Regarding item 15, as we expected, most experts (9.1%) felt that lay interviewers are 
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not able to assess whether distress symptoms are in excess. This confirmed our decision 
earlier in the developing process to assess clinical significance with the distress scale of 
the 4DSQ, instead of having the interviewer assess clinical significance. 
 We did not specifically ask the experts opinion about our adoption of the 
recommendations by Baumeister et al. (2009b). These recommendations are subject to 
a broader discussion (Baumeister and Kufner, 2009a; Laugharne et al., 2008) about the 
classification of AD in the DSM-IV and whether criteria for AD should be adjusted in 
the upcoming DSM-5. The operationalization of the bereavement exclusion criterion in 
particular is difficult, since it requires a normative discussion about the threshold between 
normal and pathological reactions to stressing events. Persons with normal symptoms 
of distress and impairment due to bereavement or other uncommon/severe stressors, 
should be excluded from the diagnosis AD, while those with pathological or dysfunctional 
symptoms should not. It seems reasonable to assume that our operationalization of 
the bereavement criterion, following both Baumeister et al. (2009b) and the proposed 
classification of AD in the upcoming DSM-5, excluded respondents with normal reactions 
to a stressing event.

construct validity
Prevalence
The prevalence of AD using the revised criteria was 7.4%. That is much higher than the 
prevalence of 0.0% to 1.0% found in the ODIN study (Casey et al., 2006). The explanation 
for this large prevalence difference may be that in the present study mood and anxiety 
disorders are allowed to be comorbid with AD, while in the ODIN-study using strict 
ICD-10 criteria, they are not. This confirms the assumption of DSM-IV critics that strict 
‘cook-book’ application of all diagnostic criteria for AD leads to over-diagnosis of mood 
disorders at the expense of AD (Casey et al., 2001; Baumeister et al., 2009b; Taggart et al., 
2006). These mood disorders may in fact be self-limiting periods of low mood triggered by 
stressful events and be misdiagnosed as depression. 
 In the present study we used the DIAD in combination with the CIDI and found 
an AD prevalence of 7.4%. Therefore, we believe that the results of our validation study 
indicate that the DIAD is able to differentiate between AD and depression.

Stressors
As we expected, a vast majority of persons diagnosed with AD reported multiple stressors, 
mostly related to work, own illness and psychosocial factors. However, in the subsample 
without AD, almost half of respondents also reported multiple stressful life events. A post-
hoc analysis of the study sample showed that 15.2% (n=49) of respondents reported one or 
more stressors in the past three years, without meeting criteria for AD nor for any other 
lifetime DSM-IV classification. This illustrates that some individuals react to stressors with 
clinically significant symptoms, while others don’t. 

K10 and WHODAS
On a scale of 10 to 50, we found the K10 score to differ 7 points (21 vs. 28) between 
persons without and with AD, respectively. On a scale of 36 to 180, the sum score of the 
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total WHODAS 2.0 was found to differ 19 points (75 vs. 94). Meaningful score differences 
should have not only statistical significance, but clinical relevance as well. To our 
knowledge, the smallest relevant difference in K10 score is not known. However, based 
on K10 validity studies (Donker et al., 2010; Furukawa et al., 2003), we believe a 7 point 
difference in K10 score to be clinically meaningful. As to the clinical significance of the 
difference we found in WHODAS 2.0 score, also for this questionnaire a meaningful cutoff 
value is not known. In a group of persons with depression before and after rehabilitation, 
a decrease of 13 points in WHODAS mean total score was found (Pösl et al., 2007). 
Therefore, in our view, the difference of 19 points we found in WHODAS 2.0 total sum 
score between persons with and without AD, is clinically significant as well.

limitations
Some limitations of this study must be taken into account. First, the present study 
describes the development of a new instrument and is a first effort to validate it. We did 
not yet assess the reproducibility of the DIAD. Therefore, pending further studies on 
inter- and intra-rater reliability and on other aspects of validity, the DIAD can only be 
used with prudence. Second, it has been pointed out by others that mood changes may 
occur on exposure to reminder of or discussion about the stressor referred to as ‘cognitive 
engagement’ (Casey and Bailey, 2011). Although the DIAD questions on distress specifically 
ask to report symptoms present in the past 7 days, it cannot be excluded that cognitive 
engagement with stressing events has biased responses. Third, the PREDIS cohort study 
response rate was only 24.3%. This could have led to selection bias. We found no significant 
differences between responders and non-responders as to gender and prevalence of 
certified  ICD-10 somatic and mental disorder. However, we found respondents to be 
significantly older than than non-responders. In general, poor mental health is prevalent at 
all ages with the highest prevalence occurring in the youngest age groups (WHO, 2000). 
Prevalence rates of mental disorders found in the present study may therefore be an 
underestimation when compared with non-responders. However, we found no significant 
difference between the PREDIS cohort and the target population, i.e. the national 
population of disability claimants as to the prevalence of somatic and mental disorders, 
certified by the SSI. Therefore, we believe our results as to the construct validity of the 
DIAD to be externally valid. Fourth, the capability of the DIAD to differentiate between 
persons with (n=24) and without AD may be compromized by the small sample size. 

recommendations for future research
The present study describes the development of a new instrument and is a first effort to 
validate it. Further reliability and validity studies are clearly needed. Guidance for this 
validation process is provided by the consensus based standards for the selection of health 
status measurement instruments, i.e. the COSMIN checklist (Mokkink et al. 2010). 

Content
The content of the DIAD should be further validated, with regard to the inclusion of AD 
subtypes depressed mood and anxiety, and recall bias. Allowing the DIAD to subtype AD 
is clinically relevant for treatment purposes. If the DIAD is aimed to be used as stand-alone 
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instrument, adequate subtyping can be achieved by including not only the 4DSQ subscale 
distress, but also the subscales depression and anxiety. If the DIAD is used in conjunction 
with a more comprehensive interview capable of detecting other mental disorders, e.g. the 
CIDI, then AD can be subtyped based on the diagnosis of subthreshold mood and anxiety 
disorders, diagnosed by the larger interview. For a clear differentiation between AD and 
depression the DIAD should be used in combination with a larger structured psychiatric 
interview, e.g. the CIDI, capable of detecting other DSM-IV classifications.
 To minimize recall bias, almost inherent to strict time limits in a diagnosis, in future 
versions of the DIAD, questions should be included about some other independent 
dateable events, e.g. related to sick leave, school attendance, employment, marriage, child 
birth, moving house etc., that can be linked to self-report dates of onset and termination 
of stressing events and symptoms.

Reliability and validity
Reliability of the DIAD should be assessed through test-retest and inter-rater reliability 
studies. Concurrent validity should be assessed by comparing DIAD outcome with those 
of clinical psychiatric interviews that include the diagnosis AD. The use of a clinical 
interview as gold standard is to be preferred above semi-structured psychiatric interviews, 
such as the SCAN, SCID or M.I.N.I., since the capability of these schedules to diagnose 
AD is limited (Casey, 2009). Longitudinal studies are needed to evaluate the predictive 
validity of the DIAD, i.e. to assess whether the DIAD correlates with some relevant 
criterion measure. To further investigate the capability of the DIAD to differentiate 
between persons with and without AD, future studies require clearly larger sample sizes. 
It is very important that psychometric properties, i.e. internal consistency, sensitivity, 
specificity, positive and negative predictive value, of the DIAD are assessed in other 
settings and populations, using appropriate recall periods, e.g. in community samples, 
primary care patients, psychiatric in- and outpatients, consultation liaison psychiatry and 
other groups of specific interest, such as those with deliberate self-harm, sick listed or 
unemployed workers, high risk groups, or other specific age groups. 

›conclusion‹

The expert consultation group was in moderate to good agreement on the content of AD, 
although whether the DIAD covers all essential aspects of AD is still not fully clear. Our 
hypothesis regarding the construct validity of the DIAD, was confirmed. These results 
are a first indication that the DIAD using adjusted DSM-IV criteria is a valid, stand-alone 
instrument to diagnose AD, to be administered by lay interviewers. With regard to the 
bereavement criterion, the DIAD is compatible to the upcoming DSM-5. Further studies 
on criterion validity and reliability of the DIAD in other samples and settings are clearly 
needed. With a reliable and valid diagnostic instrument, the epidemiology of AD can be 
better researched and evidence-based strategies for therapy and intervention can be 
developed. 
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appendix: 
Diagnostic Interview Adjustment Disorder (DIAD)1

(When asking the questions the interviewer emphasizes the underlined words.)

text to read out  1
In their lives, people may experience events or circumstances that cause stress. I want to ask 
you now if such problem situations or events exist or have occurred in the past. This refers 
to the previous three years, including the year prior to your calling in sick. Take your time to 
reflect. 

Question 1 
Did you in these past three years, experienced problems, that  caused you stress? 
 Answer: 
  yes -> question 3 
  no -> DIAD stops 
  don’t know / no answer -> question 2 

Question 2
It may be that in the past three years of your life something happened, about which you 
would rather not speak. Can you tell me if it that is the case, without  telling me what exactly 
happened? 
 Answer:  
  yes -> question 3 
  no / don’t know / no answer -> DIAD stops 

Question 3
Now please look at this list of potential problem situations. Please take your time. Which 
problem situation applies? You may give more than one answer.

(The interviewer presents the respondent with the following list of potential problems and 
notes the numbers of the problem situations that apply.)

Interviewer observation 
(The interviewer him-/herself now answers the question whether the respondent has 
indicated that there is only mention of a reaction to the passing of a loved one.) 
 Answer: 
  if so -> DIAD stops 
  no -> question 4 

1   Disclaimer: this transcript is a translation from the original Dutch version of the DIAD and presented here for the interested reader. For 
further reliability and validity studies among English-speaking respondents, translation errors should be controlled for by back translating 
this transcript into Dutch. Reliable administration of the DIAD in any language requires interview training. Use of the DIAD is allowed only 
with permission from the authors of this paper.
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Question 4 
When did the problem first occur? 
 Answer: 
  respondent names date (dd/mm/yyyy) -> question 5 
  don’t know / no answer -> question 5 

Question5 
Does the problem or do the consequences of the problem still exist at the moment? 
 Answer: 
  yes -> read out text 2
  no -> question 6 
  don’t know / no answer -> question 6 

Question 6
When did the problem cease to exist? 
 Answer: 
  respondent names date (dd/mm/yyyy) -> read out text 2
  don’t know / no answer -> read out text 2

text to read out  2
I will now ask you some questions about signs and symptoms that you may have experienced 
during the previous week, that is, these last 7 days including today.  For each sign or symptom 
you experience, I will ask how often they occur.

Question 7a
During this past week were you depressed? 
 Answer: 
  no -> question 8 
  yes -> question 7a 

Question 7b
Does this occur: sometimes (1), regularly (2), often (3) or very often/constantly (4)? 
(The interviewer asks questions 8a to 22a; following each -yes- response (to an a-question) 
the interviewer then asks the b-question) 

Question 8a
During this past week were you worried? 

Question 9a
During this past week did you sleep restlessly? 

Question 10a
During this past week did you feel listless or apathetic? 
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Question 11a
Did you feel tense this past week? 

Question 12a
Did you feel irritable this past week? 

Question 13a
During this past week did you feel you couldn’t get anything done? 

Question 14a
During this past week did you have the feeling that you could take no interest in people and 
things around you? 

Question 15a
During this past week, did you feel that you could no longer cope? 

Question 16a
During this past week did you feel that you (just) can’t take it anymore? 

Question 17a
During this past week did you have the feeling that you “don’t feel like doing anything 
anymore”? 

Question 18a
During this past week did you have trouble thinking clearly? 

Question 19a
During this past week did you have trouble falling asleep? 

Question 20a
During this past week did you get over-emotional very rapidly? 

Question 21a
During this past week, did you sometimes have mental images of moving or shocking event(s) 
you’ve experienced? 

Question 22a
During this past week, did you sometimes have to try very hard to put thoughts or memories of 
moving or shocking events out of your mind? 

answer -no- to all a-questions -> DIAD stops
answer -yes- to a-questions -> read out text 3



107 development and validation of the diagnostic interview adjustment disorder (diad)

text to read out  3

In response to the previous questions, you have indicated that you have experienced stress-
inducing events or circumstances. Also, that you have experienced certain signs and symptoms 
during these past 7 days. 

Question 23
When did the symptoms that you indicated in the preceding questions start? 
 Answer: 
  respondent names date (dd/mm/yyyy) -> question 24 
  don’t know / no answer -> question 24 

Question 24
Do you feel that the symptoms you mentioned in the preceding questions are a reaction to the 
problems/issues that you specified at the beginning of the interview? 
 Answer: 
  yes / no / don’t know / no answer -> read out text 4

text to read out  4
To the previous questions, you answered that you have experienced certain signs and symptoms. 
On a scale of 0 to 10, where 0 means no impairment and 10 means serious impairment, which 
mark then indicates to you the impact of those signs and symptoms on each of the following 
activities? 

Question 25
Housekeeping, e.g. cleaning, shopping, keeping the house in good condition? 

Question 26
Your ability to do your job? 

Question 27
Your ability to study? 

Question 28
Your ability to forge and maintain close friendships  with other people? 

Question 29
Your social contacts? 

Stop DIAD 
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›abstract‹

introduction
In the past few decades, mental health problems have increasingly contributed to sickness 
absence and long-term disability. However, little is known about prognostic factors of 
return to work (RTW) and disability of persons already on sick leave due to mental health 
problems. Understanding these factors may help to develop effective prevention and 
intervention strategies to shorten the duration of disability and facilitate RTW.

method
We reviewed systematically current scientific evidence about prognostic factors for 
mental health related long term disability, RTW and symptom recovery. Searching 
PubMed, PsycINFO, Embase, Cinahl and Business Source Premier, we selected articles 
with a publication date from January 1990 to March 2009, describing longitudinal cohort 
studies with a follow-up period of at least one year. Participants were persons on sick 
leave or receiving disability benefit at baseline. We assessed the methodological quality of 
included studies using an established criteria list. Consistent findings in at least two high 
quality studies were defined as strong evidence and positive findings in one high quality 
study were defined as limited evidence. 

results
Out of 796 studies, we included seven articles, all of high methodological quality 
describing a range of prognostic factors, according to the ICF-model categorized as 
health-related, personal and external factors. We found strong evidence that older age 
(> 50 years) is associated with continuing disability and longer time to RTW. There is 
limited evidence for the association of other personal factors (gender, education, history 
of previous sickness absence, negative recovery expectation, socio-economic status), 
health related (stress-related and shoulder/back pain, depression/anxiety disorder) and 
external i.e. job-related factors (unemployment, quality and continuity of occupational 
care, supervisor behavior) with disability and RTW. We found limited evidence for the 
association of personal/external factors (education, sole breadwinner, partial/full RTW, 
changing work tasks) with symptom recovery.

conclusion
This systematic review identifies a number of prognostic factors, some more or less 
consistent with findings in related literature (mental health factors, age, history of 
previous sickness absence, negative recovery expectation, socio-economic status, 
unemployment, quality and continuity of occupational care), while other prognostic 

chapter 7  prognostic factors of long term disability 
due to mental disorders: a systematic review

 journal of occupational rehabilitation 2011, 21:259-274

l.r. cornelius i j.j.l. van der klink i j.w. groothoff i s. brouwer



 prognostic factors of long term disability due to mental disorders: a systematic review110

factors (gender, level of education, sole breadwinner, supervisor support) conflict with 
existing evidence. There is still great need for research on modifiable prognostic factors 
of continuing disability and RTW among benefit claimants with mental health problems. 
Recommendations are made as to directions and methodological quality of further 
research, i.e. prognostic cohort studies.

Keywords mental health – occupational health – long-term disability – return to work – literature review
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›introduction‹‹

Results from psychiatric epidemiologic surveys in Europe and in the USA have shown that 
mood, anxiety and substance use disorders are highly prevalent in the general population, 
in primary care settings and among workers [1-3]. In the population of industrialized 
western countries, lifetime prevalence of any mental disorder range from 37.5 to 48.6, and 
12-month prevalence from 19.9 to 29.1 [4]. 
 In the past few decades, mental health problems have increasingly contributed 
to sickness absence and long-term disability [5, 6]. The Organization for Economic Co-
operation and Development (OECD) reports in a recent paper that mental health problems 
now account for one-third of all new disability benefit claims on average, rising to as 
high as 40-50% in some member states [7]. In that paper the OECD shows that in the 
past 10-15 years, the inflow into disability benefits due to mental health conditions has 
almost doubled in some countries. In the Netherlands in the late 1960s, mental disorders 
accounted for 11% of all sickness absence with a duration longer than one year. From then 
on up to the present, this percentage has risen to 30% [8, 9]. 
 Besides huge economic costs at population level [7, 10], long term disability in 
general and due to mental health conditions in particular, is associated at the individual 
level with lower socio-economic status, reduced quality of life and higher morbidity/
mortality rates [11]. It is therefore of great importance to prevent the transition of short 
term sickness absence into long term or permanent disability and to rehabilitate those 
persons already on long term disability benefit by facilitating return to work (RTW). 
It is widely recognized that causes of sickness absence and disability are multifactorial 
and not associated with medical conditions alone [12, 13]. Systematic reviews on this topic 
primarily focused on musculoskeletal and pain-related health conditions [14, 15]. 
 However, research on prognosis of long term disability due to mental disorders is 
scarce. Blank et al. [16] conducted a systematic review in 2008 of all papers relating to 
RTW or risk of job loss resulting from long term absence due to mental illness.  They found 
14 articles of varying methodological quality identifying a range of factors restricting RTW, 
related to work, family history, health risk behaviours, social status and medical condition. 
In that review, all study types were included and studies dealing with absences for more 
than six months were excluded. 
 In the Dutch social security system, disability benefit assessment takes place 
after a period of two years of sickness absence [17]. At that moment mental disorders 
account for 30% of all disability claims [9]. Factors associated with sustained disability 
and RTW of Dutch benefit claimants after this two year period are not known. Evidence 
based knowledge about prognostic factors of long term disability and RTW of persons 
already on sick leave lasting longer than six months due to poor mental health is missing. 
Understanding these factors, and in particular those which are amenable to change 
through any intervention program, may help to develop effective prevention and 
interventions to facilitate RTW for long-term disabled persons. To our knowledge, the 
literature on long term disability and RTW due to poor mental health has not yet been 
reviewed systematically, including longitudinal study types only and irrespective of the 
duration of preceding sickness absence 
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›objectives‹

The aim of this review is to investigate systematically current scientific evidence about the 
prognostic factors for long term disability and RTW of persons sick listed due to mental 
health problems, and factors for recovery of mental health symptoms.

›methods‹

The first (LRC) and second reviewer (SB) discussed search strategy, criteria for 
selecting studies, quality assessment and data extraction to reach consensus. In case of 
disagreement the third reviewer (JvdK) made the final decision. 

search strategy
The first author and an experienced medical librarian performed an extensive search in 
biomedical, psychological and economic databases (PubMed, PsycINFO, Embase, Cinahl, 
Business Source Premier) to find relevant articles, using MeSH terms, subheadings and 
free text words, see Table 1. The search was limited to articles with a publication date from 
January 1990 to March 2009. Additionally, we searched for other relevant articles using the 
name of the first author and the reference lists of included articles.

Titles and abstracts were screened independently by two reviewers (LRC, SB). Full papers 
were retrieved if the abstract provided insufficient data to enable selection. Only papers 
written in English, German, French and Dutch were considered for inclusion in this review. 

criteria for selecting studies
To reach overall agreement (LRC, SB) on in- and exclusion criteria, we pilot-tested 
preliminary criteria in 20 full text articles randomly selected from the initial search. To also 

terms linked to MeSH subheading free text words

diagnosis

population

study design

Mental Disorders

Sick Leave
Insurance, Disability
Pensions
Cohort study, Case control study Epidemiology 

Economics
Statistics and numerical data

mental illness
mental morbidity
mental comorbidity
psychiatric disorder*
psychiatric diagnos*
psychiatric morbidity
psychiatric comorbidity
mental problems
psychiatric problems
sick-listed
disability pension*
sickness benefit*

Table 1
Search terms (* = truncated)
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include retrospective cohort studies as type of study, we omitted from the preliminary list 
the term prognostic. We added the term symptom recovery as type of outcome measure. 
The final in- and exclusion criteria are presented in box 1.

assessment of methodological quality
We based the quality assessment of the selected studies on an established criteria list 
for assessing validity of prognostic studies, as recommended by Altman [18]. This list 
consists of 16 items, each having yes/no/don’t know answer options. Scholten-Peeters et 
al. operationalized this criteria list for use in a systematic review on prognostic factors 
of whiplash [19]. With permission of the author, we pilot tested this operationalization 
on agreement in an assessment of three studies on prognostic factors of whiplash and 
modified the list for use in the present review. This modified criteria list is presented in 
Appendix 1. 
 The quality of all included articles was scored independently by two reviewers 
(LRC, SB). If sufficient information was available, the item was rated one point. When 
information was not given or the information given was unclear, the item was rated zero 
point. For the total quality score we added all points for each study (maximum score 16 
points). 
 Studies with a minimum score of 11 points (≥70%) were arbitrarily considered to 
be of high quality and those with a score lower then 11 points (<70%) of low quality. We 
calculated initial interobserver agreement on methodological quality using kappa statistics 
for dichotomous values.

data extraction
Using a standardized form, the first reviewer (LRC) extracted data on study design, source 
population, inclusion and exclusion criteria, numbers of participants, length of follow-up, 
loss to follow-up, outcome, prognostic factors and statistical analysis. 

Types of studies
Observational studies, i.e. case-control studies, cohort studies, follow-up studies or longitudinal studies with a 
minimum follow-up period of one year.

Types of participants
Wholly or partially disabled persons in the age bracket 18–64 years who are on sick leave, who claim disability 
benefits or who are receiving disability pensions at baseline, because of disability due to mental disorders. Duration 
of sick leave or disability is not an in- or exclusion criterion in order to include all durations.

Types of outcome measures 
Dependent variables: symptom recovery, improvement of functioning; reduction of disability; expanding of activities; 
heightening of social participation; return to work. Independent variables: nature and severity of mental disorder 
focusing on depression, anxiety disorder and substance use disorder; demographics; health service use; adequacy of 
treatment; coping strategies and social support.

Box 1
In- and exclusion criteria
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levels of evidence
Based on Sackett et al. [20] and similar to the approach used by other systematic reviews 
[21], we defined four levels of evidence to determine the strength of association of 
prognostic factors with outcome: strong, moderate, limited and inconclusive evidence, 
see Table 2. Non-significant effects cannot contribute to consistency. Findings of one high 
quality study opposing consistent findings in one or more low quality studies would result 
in a situation of inconclusive evidence.

Table 2
Levels of evidence for prognostic factors

Consistent findings (≥80%) in at least two high quality studies
One high quality study and consistent findings (≥80%) in one or more low quality studies
Findings of one high quality study or consistent findings (≥80%) in one or more low quality studies
Inconsistent findings irrespective of study quality

Strong
Moderate
Limited
Inconclusive

Level

›results‹

selection of studies
The initial search yielded 796 articles (search date: March 9th 2009). After selecting 36 
references for full text reading, both reviewers (LRC, SB) agreed to include four articles for 
the present review. Searching the reference lists of those included articles, we found and 
included one additional article. Based on the name of the first author of the four included 
articles, we found two other relevant articles. In total we included seven articles for the 
present review [22-28]. Table 3 shows a flow chart of study selection. 

methodological quality scores
The final overall agreement between the two reviewers (LRC, SB) on quality score was 
κ = 0.84, which is considered to be very high. Disagreement originated mainly from 
reading errors and misinterpretation of the criteria list and was readily resolved in a 
consensus meeting. The methodological quality of all included studies is summarized in 
table 4. See the appendix for operationalizations of items A-P.

All studies were of high quality with sum scores ranging from 13 to 16 points. Across 
studies, the maximum score of each item was 7 points. The following items had < 7 points: 
no inception cohort (item A, 5 points), no information of completers versus loss to 
follow-up (item F, 5 points), no (or insufficient) description of treatment used in the study 
population (item H, 3 points) and clinically relevant outcome measures (item L, 6 points). 

study characteristics
The characteristics of each study as to quality score, design, recruitment, source 
population, case definition, response, numbers enrolled, measurements, follow-up, and 
loss to follow-up are presented in table 5. Registry data were used in four studies  
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Table 3
Flow diagram of study selection

Computerized search of PubMed, PsycINFO,
Embase, Cinahl, Business Source Premier

total 796 non-duplicate references found

total 36 references for full text assessment by reviewers LRC/SB

4 articles included by both reviewers LRC/SB

137 references of 4 included articles 
checked

total 7 articles included

32 articles 
excluded by
both 
reviewers 
LRC/SB

search on the basis of the 1st author 
of 4 included articles

1 article included 2 articles included

Table 4
Results of methodological assessment

L

1
1
1
1
1
0
1

6

M

1
1
1
1
1
1
1

7

N

1
1
1
1
1
1
1

7

O

1
1
1
1
1
1
1

7

P

1
1
1
1
1
1
1

7

Score (%)

15 (93.7)
13 (81.3)
16 (100)
15 (93.7)
16 (100)
14 (87.5)
14 (87.5)

A

1
0
1
1
1
1
0

5

B

1
1
1
1
1
1
1

7

C

1
1
1
1
1
1
1

7

D

1
1
1
1
1
1
1

7

E

1
1
1
1
1
1
1

7

F

0
0
1
1
1
1
1

5

G

1
1
1
1
1
1
1

7

H

1
0
1
0
1
0
0

3

I

1
1
1
1
1
1
1

7

J

1
1
1
1
1
1
1

7

K

1
1
1
1
1
1
1

7

study

Brenninkmeijer et al., 2008
Engström and Janson, 2007
Nieuwenhuijsen et al., 2003
Nieuwenhuijsen et al., 2004
Nieuwenhuijsen et al., 2006
Nieuwenhuijsen et al., 2008
Vaez et al., 2007

Total

[23, 24, 26, 28]. Only two studies linked registry data to data collected separately by other 
measurements, e.g. interview or questionnaire [24,26]. Duration of sickness absence at 
baseline varied from 2-35 days (24) to ≥90 days [28]. 
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Table 6 summarizes the study characteristics as to outcomes, prognostic factors and 
results. Only significant associations and prognostic factors are mentioned. The included 
studies used two types of outcome measures as dependent variables: disability (including 
RTW) and symptom recovery. Over 60 different types of prognostic factors were 
investigated (e.g. gender, age, socio-economic status, diagnosis, beliefs, occupational 
care, job- and employer-related factors). Statistical pooling of data in a meta-analysis was 
not possible due to the heterogeneity of study population, type of prognostic factors, 
outcome measures and study quality. 

evidence synthesis
In table 7 we present a qualitative summary of the evidence for all prognostic factors and 
their associations with disability duration and symptom recovery as outcome variables. In 
accordance with the International Classification of Functioning, Disability and Health (ICF-
model), the prognostic factors are categorized as health-related factors, personal factors 
and external factors [29]. Only factors that are significantly associated with an increase or 
decrease of outcomes are mentioned. Table 7 also includes the modifiability of separate 
factors.
 We found strong evidence that older age (>50 years) is associated with continuing 
disability and longer time to RTW for persons who are sick listed at baseline due to mental 
health problems. There is limited evidence for the association of health related factors 
(stress-related and shoulder/back pain, depression/anxiety disorder) with a longer duration 
of disability. We also found limited evidence that personal factors other than age (male 
gender, education, previous sickness absence, own expectation of duration of the absence 
>3 months, low socio-economic status) are related to continuing disability. We found limited 
evidence that full or partial RTW and changing work tasks is associated with symptom 
recovery. Furthermore, we found limited evidence for the association of external factors 
(unemployment, poor quality of interventions by the occupational physician aimed at the 
organization, poor continuity of occupational care, supervisor consulting with professional) 
with an increase of disability. There is limited evidence for the association of supervisor 
communication with the employee with a decrease of disability. There is limited evidence 
for the association of lower education and the position of sole breadwinner with an 
increase of poor mental health on a symptom level. 
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›discussion‹

In this systematic review we identified a total of 17 significant factors: 13 factors associated 
with disability/RTW, and 4 factors associated with symptom recovery, see Table 7. Of the 
13 factors related to disability/RTW, only two factors were directly related to mental health, 
while the other 11 factors  were of a personal or external nature in terms of the ICF-model. 
This seems to confirm the hypothesis that long term disability is for a large part related to 
non-medical conditions. 

health factors 
We found limited evidence for the association of stress-related and shoulder/back 
pain, and depression/anxiety disorder with a longer duration of disability. There is also 
limited evidence among non-depressed workers that better communication between 
supervisor and employee shortened time to full RTW. Disability and RTW outcomes may 
be influenced by a specific health factor, i.e. the prevalence of depressive symptoms. 
These findings are in line with the results of other research on disorder-related predictors 
of disability [30,31,32,33]. However, in general, in most studies addressing the relation 
between mental health and disability, mental health problems are poorly defined or use 
different diagnostic criteria and associations are not diagnosis-specific [6,16]. Research 
data show an existing association between specific mental disorders and duration of 
disability, but nature and direction of this association remains to some extent unclear. 
It could be that multiple moderating or mediating factors are involved with effect-sizes 
depending on the severity of the disorder. It seems plausible that less severe mental 
disorders, such as dysthymia, adjustment disorder or simple phobia, are more susceptible 
to moderators than more severe disorders, such as major depressive disorder, bipolar 
disorder or psychotic disorders.  

personal factors
We found strong evidence that older age (>50 years) is associated with continuing 
disability and longer time to RTW. This finding corresponds with the results of other 
systematic reviews [34]. In many western industrialized countries the age of the work 
force increases, due to demographic developments and government policies. As a result 
of this ageing process, occupational and insurance physicians and labor experts will 
encounter an increasing number of older workers unable or having increasing difficulties 
to perform their work tasks. Older workers and disability claimants are at a higher risk 
for continuing or even permanent disability and for a longer time to RTW. As age is not 
modifiable, the attention of professionals in occupational and insurance health care 
should be directed at other factors that are amenable to change, especially when dealing 
with older workers. 
 We found limited evidence for the association of gender with duration of disability 
and RTW. One included study found that in the third year of follow-up, men are 50-60% 
more likely to be in a healthy state than women, indicating a shorter duration of long 
term disability for men [23]. This finding is contrary to other research [35]. In four studies 
that we included in the present review, no significant effect of gender on disability and 



123 prognostic factors of long term disability due to mental disorders: a systematic review

RTW outcome  was found, whether analyzed as a potential confounder [24,25,26], or as 
an independent variable [28], and in one study the effect of gender on outcome was not 
investigated [27]. One included study found a non-significant effect of gender on the 
course of depressive symptoms [22]. These opposing results as to the effects of gender 
differences on duration of disability and time to RTW due to mental health problems are 
illustrative for the literature on this topic in general [6,36]. 
 One included study found, unexpectantly, that a high level of education predicted a 
longer time to RTW [27]. To our knowledge, there are no other studies to corroborate this. 
Another included study reported that a lower education increased the risk of depressive 
complaints, attributing to a longer time to RTW [22]. This is more in line with the 
literature on this subject [13,16].
 We found limited evidence that being the sole breadwinner increased the risk of 
prolonged depressive symptoms and contributed to a delayed RTW and disability [22]. 
However, in a Dutch study being the sole breadwinner significantly predicted RTW after 
long-term sick leave due to low back pain [37]. 
 There is limited evidence that history of previous sickness absence is related to 
duration of disability and time to RTW. This is not surprising, since past sickness absence 
may be related to chronic health problems. This finding is in accordance with other 
research on this topic [38,39] 
 There is limited evidence that absentees own expectation of disability duration >3 
months is associated with longer time to RTW. This finding corresponds with the results of 
other studies [40]. In studies investigating the association of own expectation with health 
outcomes, Bandura’s concept of self-efficacy was most commonly accepted as underlying 
theoretical model [41].
 We found limited evidence that low socioeconomic status predicted disability 
pension [28]. Indeed, many studies have documented the inverse relation between social 
class  and morbidity, mortality, sickness absence and disability [42, 43].  

external factors
We found limited evidence that full or partial RTW and changing work tasks is associated 
with recovery of depressive symptoms. However, a Cochrane systematic review found 
little evidence that RTW i.e. supported employment improved symptoms, quality of life or 
social functioning [44]. 
 One of the studies included in the present review found that the unemployed 
are less likely to be in a healthy state compared with the employed, indicating lower 
probabilities of RTW after long-term stress-related sickness absence [23]. This is in line 
with other studies [13,16,38]. However, due to few number of studies, little is known about 
underlying causes [45]. 
 In the present review, we found limited evidence for the association of quality of 
occupational guideline-based care with disability and RTW. This is corroborated by results 
of other studies. [46,47,48]. However, in a recent Cochrane review it was found impossible 
to investigate the effectiveness of workplace interventions among workers with mental 
health problems and other health conditions due to lack of studies [49]. 
 We found limited evidence that continuity of occupational care shortens the 
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duration of sickness absence of patients with adjustment disorder. Although the criteria 
for optimal performance in continuity of care differed as to frequency of contacts and 
number of different physicians, this finding is consistent with other studies on the relation 
of  quality of care and outcome in patients with low back pain and in cancer survivors 
[50,51]. To our knowledge, there are no other studies investigating this relation in sick 
listed workers with mental health problems.
 We found limited evidence that frequent supervisory communication with workers 
with mental health problems decreased duration of disability. Sick listed workers may 
perceive good communication with their supervisor as social support. This finding 
corresponds with the insight that workplace support play an important role in disability 
management and enhances RTW [52,53]. However, in one of the studies that we included 
for this review, it was found that this effect of support is beneficial in persons with low 
depression scores only [25]. Depressed workers may benefit less from communication 
with their supervisor. This is in line with the results of a recent study showing that 
more perceived social support is actually a barrier to RTW [54]. This is suggestive for a 
moderating effect of social support on the effects of mental health factors on RTW. 
 We found limited evidence that supervisor consulting with other professionals is 
more often associated with a longer duration of sickness absence. It is plausible that this 
relation is confounded by the severity of depressive symptoms: supervisors may consult 
occupational physicians more often if a problematic future RTW is foreseen in workers 
with more depressive symptoms, resulting in a later RTW.

methodological considerations
From a total of 796 articles, we only could find seven articles that fulfilled all our inclusion 
criteria. Moreover, four articles described results from the same cohort. Observational 
studies with non-significant results are less likely to be published [55]. Therefore, the few 
number of studies found for the present review could have resulted from  publication bias. 
Also, the possibility that relevant articles remained undiscovered in databases that are 
difficult to locate cannot be excluded. Nevertheless, we believe that the small number of 
studies found was mainly the result of the strict definition of our inclusion criteria. 
 Our search strategy was to conduct a broad search using the search terms stated 
in Table 1, combined with specific criteria for in- and exclusion as to types of studies, 
participants and outcome measures, stated in Box 1. We did not include terms for minor 
mental health problems since we were interested in more severe mental disorders only 
and their association with long term disability. These major mental disorders, such as 
depressive disorder, anxiety disorder and adjustment disorder, are covered by the MeSH 
term Mental Disorders. We formulated strict in- and exclusion criteria: we selected studies 
among persons already receiving disability benefit at baseline only. Furthermore, in order to 
include all durations, we decided not to use the duration of sick leave or disability as an in- 
or exclusion criterion. By doing so, we prevented our search being biased by the fact that 
in research on disability the term long-term disability is not uniformly defined. We were 
interested in RTW as outcome. In general, studies on RTW focus on short term disability, 
while the interest of the present review lies primarily with long term disability. Therefore, 
we did not include RTW as a search term, but instead used it as an inclusion criterion.
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To assess prognostic factors in a reliable way, prognostic studies need well defined 
inception cohorts of participants all at the same stage of their medical condition. Of the 
seven included studies, two studies did not use such an inception cohort, i.e. the duration 
of preceding sickness absence varied at baseline. This could have biased the assessment 
of prognostic factors. In four studies, treatment was not fully described or standardized. In 
these studies, unknown treatment could have confounded the assessment of prognostic 
factors. In two studies little or no information was presented of completers versus  loss 
to follow-up. This also could have caused a biased assessment of prognostic factors. In the 
studies we included for this review, both the duration of disability at baseline and the time 
of  follow-up varied. A relatively short follow-up time of one year was used in five studies. 
It cannot be excluded that effects of the prognostic factors found in these studies change 
over time, or that new factors arise, after the follow-up period ended. 
 To enhance the quality of future cohort studies on long term disability, we 
recommend (i) the use of an inception cohort at baseline; (ii) to describe or standardize 
treatment or at least analyze the confounding effect on the prognostic factors studied; (iii) 
a cohort large enough to allow diagnose-specific subgroup-analyses. 

›conclusion‹ 

Factors that cannot be modified by any intervention program are useful in predicting 
disability/RTW outcome and identifying persons, groups or places at risk, but only 
modifiable factors can provide a sound basis for interventions. We identified four non-
modifiable risk factors (older age, male gender, medium/higher education, history of 
previous sickness absence). We considered 13 factors to be amenable to change: two 
health related factors (stress-related and shoulder/back pain, depression/anxiety disorder), 
five personal factors (lower education, sole breadwinner, partial/full RTW, absentees own 
expectation of duration >3 months, socioeconomic status) and six external factors, all job-
related (changing work tasks, unemployment, deviant occupational interventions aimed 
at organization, deviant continuity of occupational care, supervisor communication with 
employee, supervisor consulting with professional).
 Some results of this systematic review are more or less consistent with findings 
in other studies, i.e. mental health factors [30,31,32,33], age [16,34], history of previous 
sickness absence [38,39], negative recovery expectation [40], socio-economic 
status [42,43], unemployment [13,16,38], quality and continuity of occupational care 
[46,47,48,50,51], while other oppose existing evidence i.e. gender [6,35,36], level of 
education [13,16], sole breadwinner [37], supervisor support [54]. 
 Nature and severity of specific mental disorders remain strong predictors of 
disability and RTW due to poor mental health. Therefore, monitoring, assessing and 
contributing to optimize medical treatment is an important tool for occupational and 
insurance physicians to reduce duration of sickness absence and to prevent permanent 
disability.  
 There is consistent evidence that older age is significantly associated with the risk 
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of continued disability. Confronted with an ageing work force, occupational health care 
should be targeted at prevention of long-term sickness absence among older workers 
at risk for continuing disability due to mental health problems. Interventions aimed at 
RTW of older absentees should be based on modifiable factors and effectuated without 
unnecessary delay. Such interventions should not a priori be omitted because of undue 
pessimism about chances based on age alone. Since older age is so clearly an important 
prognostic factor of continuing disability, policies at governmental and employer level 
should be directed at effective strategies to prevent sickness absences among older 
workers. To the benefit of workers already on sick leave, future research could be aimed at 
the development of age-specific interventions.
 The finding that past sickness absence is related to duration of future disability and 
time to RTW is confirmed by related literature [38,39]. Optimal managing of frequent 
short term sickness absence prevents long term disability. 
 Negative recovery expectations predict a longer time to RTW. Occupational care can 
help turning negative into positive expectancies by a cognitive-behavioral approach. The 
effectiveness of such interventions remain to be investigated.  
 In epidemiologic research, socio-economic status is often measured including level 
of education and unemployment. There is ample evidence in the literature that lower 
socio-economic status is a high risk factor of long term disability [28,42,43]. However, the 
role of education level in the disability process of persons suffering from poor mental 
health needs further clarifying.
 The evidence found in the present review and related literature suggest that good 
quality and continuity of occupational guideline-based care is associated with a shorter 
duration of disability and time to RTW. 
 The gender-effect on disability and RTW remains unclear. More studies are needed 
to clarify mechanisms underlying the effect of gender on duration of long term disability 
and RTW. With the ICF-model as a guideline, future research can identify personal, job- 
and health-related factors that moderate and mediate the gender-effect.  
 It is hypothesized that being the sole breadwinner is a financial incentive to RTW, 
but whether or not employees with a bigger financial need return more often back to 
work, irrespective of their health, remains unclear.
 Social support in the work place in general has a beneficial effect on RTW,  but 
may be an unexpected barrier for persons in poor mental health. This warrants further 
research.
 To conclude, there is still great need for high quality cohort studies to find relevant 
prognostic factors of long term disability among benefit claimants with mental health 
problems who are sick listed at baseline. Understanding these factors, and in particular 
those which are amenable to change through any intervention program, may help to 
develop effective prevention and intervention strategies to shorten the duration of 
disability and facilitate RTW.
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appendix 
Operationalization of criteria list for quality assessment

study population A Inception cohort 
	 	 •	 	One	point	if	patients	are	identified	at	an	early	uniform	

point in the course of their disability e.g. uniform period 
after first day of sick leave.

	 	 •	 Zero	point	if	it	is	not	clear	if	an	inception	cohort	was	used.
 B Description of source population
	 	 •	 	One	point	if	the	source	population	is	described	in	terms	

of place of recruitment (for example: Groningen, the 
Netherlands), time-period of recruitment and sampling 
frame of source population (for example: occupational 
health service, organization for social security).

	 	 •	 Zero	point	if	≤ 2 features of source population are given.
 C Description of relevant inclusion and exclusion criteria
	 	 •	 	One	point	if	>	2	criteria	are	formulated.
	 	 •	 Zero	point	if	≤ 2 criteria are formulated.

follow-up D Follow-up at least 12 months
	 	 	•	 	One	point	if	the	follow-up	period	is	at	least	12	month	and	

data are provided for this moment in time.
 E Drop-outs/loss to follow-up < 20%
	 	 	•	 	One	point	if	total	number	of	drop-outs/loss	to	follow	up	<	

20% at 12 months.
 F  Information completers versus loss to follow-up/drop-outs
	 	 	•	 	One	point	if	sociodemographic	information	is	presented	

for completers and those lost to follow-up/drop outs at 
baseline, or no loss to follow-up/drop outs. Reasons for loss 
to follow-up/drop outs have to be unrelated to the outcome. 
Loss to follow-up/drop outs: all patients of the assembled 
cohort minus the number of patients at the main moment 
of measurement for the main outcome measure, divided by 
the total number of patients of the assembled cohort.

 G Prospective data collection
	 	 •	 	One	point	if	a	prospective	design	is	used,	or	a	historical	

cohort when the prognostic factors are measured before 
the outcome is determined.

	 	 •	 	Zero	point	if	a	historical	cohort	is	used,	considering	
prognostic factors at time zero which are not related to the 
primary research question for which the cohort is created, 
or in case of an ambispective design.
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treatment H Treatment in cohort is fully described/standardized
	 	 •	 	One	point	if	treatment	subsequent	to	inclusion	into	

cohort, is fully described and standardized, or in case of 
no treatment is given, or if multi-variate correction for 
treatment is performed in analysis.

	 	 	•	 	Zero	point	if	different	treatment	is	given	and	if	it	is	not	
clear how outcome is influenced by it, or if it is not clear 
whether any treatment is given.

prognostic I Clinically relevant potential prognostic factors
factors	 	 	•	 	One	point	if	besides	socio-demographic	factors	(age,	

gender) at least one other factor of the following is 
described at baseline: 

    - health related factors 
    (congenital or acquired vulnerability, psychiatric diagnosis, 

comorbidity, psychotrauma, physical condition)
   - personal factors 
    (cognition, attitude, beliefs, efficacy, activity, avoidance 

behavior, coping, therapy compliance, employment, 
education, income, marital status, residence) 

   - external factors 
     (physical or psychosocial job characteristics, employer 

characteristics, social support, health care system, social 
security system, social benefit).

 J Standardized or valid measurements
	 	 	•	 	One	point	if	at	least	one	of	the	factors	of	I,	excluding	age	

and gender, are reported in a standardized or valid way 
(for example: questionnaire, structured interview, register, 
patient-status of occupational/insurance physician).

 K Data presentation of most important prognostic factors
	 	 •	 	One	point	if	frequencies,	or	percentages,	or	mean	(and	

standard deviation/confidence interval), or median 
(and Inter Quartile Range) are reported for the three 
most important factors of I, namely age, gender and at 
least one other factor, for the most important follow-up 
measurements.

outcome L Clinically relevant outcome measures
	 	 •	 	One	point	if	at	least	one	of	the	following	outcome	criteria	

for change is reported: symptom, functioning, daily life 
activities, disability, return to work.

 M Standardized or valid measurements
	 	 •	 	One	point	if	one	or	more	of	the	main	outcome	measures	of	

L are reported in a standardized or valid way (for example: 
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questionnaire, structured interview, registration, patient-
status of occupational/insurance physician).

 N Data presentation of most important outcome measures
	 	 •	 	One	point	if	frequencies,	or	percentages,	or	mean	(and	

standard deviation/confidence interval), or median (and 
Inter Quartile Range) are reported for one or more of 
the main outcome  for the most important follow-up 
measurements.

analysis O Appropriate univariate crude estimates
	 	 •	 	One	point	if	univariate	crude	estimates	(RR,	OR,	HRR)	

between prognostic factors separately and outcome are 
presented.

	 	 •	 	Zero	point	if	only	p-values	or	wrong	association	values	
(Spearman, Pearson, sensitivity) are given, or if no tests are 
performed at all.

 P Appropriate multivariate analysis techniques
	 	 •	 	One	point	if	logistic	regression	analysis	is	used,	or	survival	

analysis for dichotomous outcomes, or linear regression 
analysis for continuous outcomes.

	 	 •	 	Zero	point	if	no	multivariate	techniques	are	performed	at	all.
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›abstract‹ 

purpose
In the Netherlands, disability claimants are assessed after two years of sick leave, but 
their functioning may still improve. An accurate prognosis of functioning is difficult. Self 
predictions may be more accurate than those of professionals. The aim of this study, is 
to assess and compare the accuracy of predictions by disability claimants and insurance 
physicians (IP's) working at the Social Security Institute.  It is further studied whether 
the accuracy differs between subgroups of claimants with mental or somatic health 
conditions. 

methods 
We used data from the PREDIS cohort study. Following the assessment of the disability 
claim (n=375) and after one year follow up (T1, n=276) data on functioning were obtained 
from respondents by self-report questionnaire (WHODAS 2.0). Both claimants and IP's  
were asked to predict improvement of functioning.  Accuracy of their predictions were 
assessed by sensitivity, specificity, and Area Under the receiver operating  Curves (AUC). 
Mixed logistic regression was conducted to explore differences in accuracy between 
claimants with mental and somatic conditions. 

results 
One third (32%) of disability claimants improved beyond the standard error of 
measurement. Disability claimants’ and IP's were able to predict this improvement of 
functioning, but to a limited extent, with an AUC of 0.61 for IP's  and 0.62 for disability 
claimants. We found no statistically significant differences in the accuracy of the 
predictions in claimants with mental or somatic health conditions.  

conclusions
Improvements of functioning were not uncommon. However, both IP's and disability 
claimants were unable to predict improvement with high levels of accuracy in both mental 
and somatic health conditions.

Keywords disability evaluation, sick leave, occupational health, insurance claim review
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›introduction‹

Long term sickness absence and work disability have a major impact on most industrialized 
societies. In 2007 the Organization for Economic Co-operation and Development (OECD) 
calculated that in OECD countries an average of 5.8% of the working population received 
sickness absence or disability benefits. These benefits amounted to an average of 1,2 
% of their gross domestic product [1].These numbers stem from before the economic 
downfall. Therefore, based on past experiences, the OECD expects an increase of disability 
beneficiaries in these economic circumstances [2].
 Apart from societal costs, long term sickness absence and work disability have 
negative consequences for affected workers. Workers with various mental and somatic 
disorders emphasize the importance of work to their wellbeing [3-5]. Consequences of 
not being able to work include lower mental health and quality of life [6, 7]. Sickness 
absence and work disability in workers with various specific or any health conditions have 
even been shown to increase the risk of mortality compared to those able to stay at work 
despite having these conditions [8-10]. 
 Disability benefits serve the important purpose of providing financial security for 
persons unable to work for an extended period of time. Many of the health conditions 
for which disability benefits are granted may show improvements or deteriorations over 
time. Such changes have been observed in for instance depressive disorders [11] and low 
back pain [12]. While being granted disability benefit may meet the recipients’ need to be 
financially secure, ongoing disability while improvements may occur may have negative 
consequences. In some countries disability benefits do not require reassessments [13].  
A lack of resources affects the possibility to regularly re-assess eligibility in other 
countries [14]. Therefore, it is vital to identify those disability claimants whose functioning 
may still improve in the future. These benefit recipients may be more closely monitored in 
order to appropriately time return-to-work interventions. 
 To this aim, an accurate prognosis of health status and functioning of disability 
claimants is needed. However, predicting future improvement of functioning is difficult. 
In workers on sick leave for any diagnosis, general physicians were able to predict 
the absence status only four weeks later accurately in 53% of the cases with sick leave 
durations of 3-20 weeks [15]. One of the reasons for this may be that health-related 
disability appears to be a bio-psycho-social phenomenon [16]. Other factors than the 
medical status also influence the prognosis of disability [17]. Several studies have shown 
that the return-to-work perceptions of workers on sick leave are related to the actual 
return to work.  In studies of workers with common mental disorders it was found that 
return-to-work perceptions, i.c. predicted duration of sickness absence or likelihood of 
return to work, is a predictor of future actual return to work [18-21]. Similar results were 
found in studies in workers with back pain with regard to return-to-work perceptions, in 
this case the perceived ability of the worker to meet work demands after returning [22, 23] 
and the duration of sickness absence benefits predicted by the worker [24, 25]. Moreover, 
in workers on sick leave due to musculoskeletal or mental disorders, self-predictions more 
accurately predicted the length of sick leave than professionals who based the prediction 
on information in the medical certificates [26]. Finally, Wind et al. [27] concluded that 
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disability claimants were able to predict the outcome of their application for a disability 
benefit.
 Perceptions of disability claimants about the likelihood and time of future 
improvements may be a valuable source of information for the disability assessment. 
Perceptions about improvements of functioning may be predictive of actual 
improvements. If so, the workers’ perspective may be an essential part of the disability 
benefit assessment. In the Netherlands, social insurance physicians (IP's) are responsible 
for the disability benefit assessment in co-operation with labor experts. The assessment 
takes place if the employee has not fully returned to work after two years of sickness 
absence.  Disability benefits are granted when a worker has a substantial loss of his or 
her earning capacity due to health reasons.  The benefit is granted regardless of the work-
relatedness of the health condition. Benefit reassessments are scheduled according to the 
expected improvements in a recipients health or functioning. 
  Self-perceptions have been hypothesized to be associated with future work 
outcomes but studies have yielded inconsistent results for workers with somatic and 
mental health conditions. Workers on sick leave with somatic health conditions did report 
higher levels of self-efficacy to return to work compared to those with mental health 
problems [28]. Also, differential associations between self-efficacy and actual return to 
work were observed over health conditions. Moreover, self-efficacy was associated with 
impairment and disability in welfare claimants with mental health conditions only [29]. 
In contrast, perceived time to return to work was related to actual return to work across 
health conditions in another study of workers on non-work-related sick leave [30]. With 
regard to the perceptions of professionals, one study found that the probability of doctors 
making accurate predictions differed across health conditions [15].
 The objective of this study is therefore to assess the diagnostic accuracy of the 
prediction of improvement of functioning by disability claimants and to compare it with 
that of the IP's assessing their disability claim. Furthermore, this study aims to investigate 
whether the diagnostic accuracy differs between subgroups of claimants with mental or 
somatic health conditions. 

›methods‹

participants and procedures
In the Dutch social security system disability claims are assessed by IP's and labour 
experts employed by the Dutch Social Security Institute (SSI). For the present study, data 
were drawn from a prospective cohort study (PREDIS) with one year follow-up among 
persons claiming disability benefit after two years of sickness absence. All diagnoses 
were included, both mental and somatic. Eligible participants were recruited using registry 
data from the local SSI office in the city of Groningen, servicing Groningen and Drenthe, 
two northern provinces of the Netherlands. Recruitment started at October 1st 2008 and 
ended at 31st December 2009. Follow up was conducted independently from outcome 
of the disability claim. Follow up ended at April 1st 2011. The Medical Ethics Committee 
of the University Medical Center Groningen, the Netherlands, approved recruitment, 
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consent and field procedures. Out of a total of 1544 eligible disability claimants, 375 
persons consented to participate, adding up to a response rate of 24.3%, see Fig. 2 in the 
introductory chapter for a flow chart of participants.
 To assess the representativeness of the study sample (n=375) for the national 
population of persons claiming disability benefit in the Netherlands, we used data from 
the SSI on demographic characteristics [31]and diagnostics[32]. We found the sample 
slightly different to the national population as to the prevalence of mental disorders 
(study sample 22% and national population 34% as certified by the SSI as primary cause of 
disability in 2009).  

design
At baseline following the assessment of the disability claim (T0), and after one year follow 
up (T1) data on functioning were obtained from respondents by self-report questionnaire. 
Diagnostic data certified as cause of disability at T0 were obtained from IP's after their 
assessment of the disability claim. Both respondents and the IP's assessing their disability 
benefit claims were asked to predict improvement of functioning. 

measures
Demographic characteristics
Data on age and gender were obtained during a structured clinical interview for classifying 
mental disorders (CIDI [33]) that was part of the PREDIS study. Data on educational level 
were obtained from the SSI labor experts assessing the disability claim and data on work 
status were provided by the SSI register.

Diagnosis 
To classify medical diagnoses, IP's use a classification system (Dutch Classification 
for Occupational Health and Social Insurance: CAS) derived from the ICD-10 [34] and 
developed for use in occupational health and social security in the Netherlands [35]. From 
the IP's we obtained the ICD-10 codes of the somatic and mental disorders certified as the 
primary cause for the claimants disability. 

Prediction of functioning by social insurance physician
At baseline, the prediction of improvement in functioning by IP's was assessed  by asking 
whether they expected improvements in functioning  (yes, no, unsure) and if so, at what 
time they expected this improvement to occur (in months). Answers were dichotomized 
as expecting an improvement of functioning within 1 year vs. expecting an improvement 
later than 1 year or not at all. Being unsure about improvement was not included in 
this dichotomous variable. The IP's answered these questions following their disability 
assessment interview with the claimant and after studying the information obtained from 
treating and/or occupational physician [36].  

Prediction of functioning by disability claimant
At baseline, the prediction of improvement in functioning was assessed in claimants with 
a single question: “Do you expect improvement of your ability to function any time soon?”. 
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Response categories were no or yes within 4 weeks, yes in between 4 weeks and three 
months, yes in between 3 and 6 months, yes in between 6 months and  1 year, and yes 
after 1 year.  Answers were dichotomized into predicting improvements in functioning 
within 1 year vs. after 1 year. 

Improvement of functioning
Functioning was measured at T0 and T1 with the 36-item self-reported version of the 
World Health Organization Disability Schedule 2.0 (WHODAS 2.0) [37]. The WHODAS 
2.0 is a generic instrument that assesses levels of functioning during the previous 
30 days in six domains of life: Understanding and Communicating (6 items), Getting 
around (5 items), Self-care (4 items), Getting along with people (5 items), Life activities 
(household activities: 4 items; work: 4 items) and Participation in society (8 items) [1]. 
Answering options are ‘none’ (1), ‘mild’ (2), ‘moderate’ (3), ‘severe’ (4) and ‘extreme/
cannot do’ (5). The WHODAS 2.0 has high internal consistency (Cronbach’s alpha 0.86), 
a stable factor structure, high test-retest reliability (ICC: 0.98), good concurrent validity 
and good sensitivity to change [36]. For this study, the WHODAS scores excluding the 
work items were used as most disability claimants did not work. Scores were recoded and 
standardized using a SPSS syntax available on request from the WHO. Standardized total 
score and subscale scores range from 0 to 100 with higher scores representing increased 
difficulties in functioning. Standardized total scores were imputed by the mean if less than 
10 percent of the total scores were missing. 

analysis
Agreement between the predictions of IP's and claimants was calculated using the Kappa 
statistic. A kappa of <0.20 represents low agreement and a kappa of >0.60 is interpreted as 
high agreement [38]. Diagnostic accuracy of the predictions of IP's and disability claimants 
was assessed by calculating the sensitivity, specificity, and Area Under the receiver 
operating  Curves (AUC) with 95% confidence intervals. The Receiver Operating Curve 
represents plots of the sensitivity and 1-specificity of the prediction of the improvements 
of functioning after 1 year. Moreover, Negative and Positive Predictive values (NPV and 
PPV) and Likelihood Ratios for positive and negative predictions (LR+ and LR-) were 
computed.
 The prediction of improvement of functioning within one year (yes/no) was 
compared to the actual occurrence of relevant improvement of functioning one year later 
(yes/no). Improvement of functioning was defined as lower WHODAS 2.0 scores at T1 
compared to T0.  Only differences greater than the Standard Error of Measurement (SEM) 
were considered relevant improvements as this provides a first indication of meaningful 
change [39]. The SEM agreement statistic was calculated using the following formula [40]:  

SEM_agreement= σ * √(1-ICC_agreement)

The variance and ICC_agreement were generated using the SPSS Reliability command, 
after which the standard deviation was also calculated as the square root of the variance. 
The ICC_agreement was derived from the “ICC single measures” in the SPSS output.  
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A Generalized Linear Mixed Model (GLMM) was constructed to calculate the probability 
of improvement as predicted by either IP's or disability claimants while accounting for the 
multilevel structure of the data (disability claimants within IP's). This predicted probability 
was used for calculating the AUC. Differences in overall accuracy of the predictions 
between IP's and disability claimants will be examined by comparing the Area Under the 
Curve and confidence intervals. An AUC of 0.50 to 0.70 is usually considered poor for any 
diagnostic test [41, 42]. Sensitivity, specificity, NPV, PPV, LR+, and LR- of the predictions of 
the IP and the claimant will be presented but not statistically tested as these characteristics 
do not take the multilevel structure of the data into account.  
 Differences in the accuracy of predictions in claimants with mental or somatic health 
conditions were tested by conducting a mixed logistic regression with correctness of the 
prediction (yes/no) as the dependent and primary medical diagnosis (mental vs. somatic) 
as the independent variable. 
 Analyses were performed using the statistical package IBM SPSS Statistics 19. 

›results‹

The characteristics of the disability claimants at baseline are presented in Table 1. 

Table 1
Baseline characteristics of disability claimants at T0, N=375

190 (51)
50 (9)

66 (18)
255 (68)
45 (12)
9 (2)

84 (22)
282 (75)
9 (2)

37 (10)
338 (90)

248 (66)
70 (19)
57 (15)

125 (33)
106 (28)
51 (14)
93 (25)

Characteristic of disability claimants n (%)

Gender, male, N (%)
Age in years, mean (SD)
Educational level
 Low, N (%)
 Middle, N (%)
 High, N (%)
 Missing, N (%)
Diagnosis 
 Mental, N (%)
 Somatic, N (%)
 Missing, N (%)
Employed in paid work  
 Yes, N (%)
 No, N (%)
Claimant expectation improvement of functioning
 ≤ 1 year, N (%)
 > 1 year, N (%)
 Missing, N (%)
IP expects improvement 
 ≤ 1 year, N (%)
 > 1 year, N (%)
 Unsure, N (%)
 Missing, N (%)
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Sixteen IP's reported data on the disability claimants included in the study, with a range 
from three to 37 claimants. Half of the disability claimants were male, the average age 
was 50 years and the majority had a medium-level education. Three quarters of the study 
population had received a primary somatic diagnosis and ten percent was still in some 
form of paid employment. 

prediction of functioning
A greater proportion of the disability claimants (66%) expected an improvement of 
functioning within one year, as compared to the expectation of IP's (33%). A similar 
difference in proportions was seen when the missings and unsure categories were 
disregarded.  After excluding these categories, 78% of the claimants and 54% of the IP's 
expected an improvement in the next year. Agreement between claimants and IP's was 
low, as indicated by a kappa of -.324.

improvement of functioning 
At baseline, the disability claimants reported a mean total score of 34 (SD 18). One year 
later (T1) the mean total score was 30 (SD 19). All subscales showed lower means at T1 
compared to T0. These improvements in the mean scores were lowest in self care (1.0; SD 
15.7) and highest in life activities (7.4; SD 31.1). The SEM_agreement for the standardized 
total scores at baseline and T1 was found to be 9.3, based on a √(1-ICC_agreement) of 0.55 
and a standard deviation of 17.06. The number of claimants that showed an improvement 
on overall functioning that exceeded the SEM was 84 (32% of the 263 disability claimants 
included in this analysis). 

accuracy of predictions disability claimants and ip's
Table 2 presents the accuracy of the predictions of improvement in functioning by 
claimants and their IP's. The predictions of the claimants had a sensitivity of 0.72 and 
a specificity of 0.21. The predictions of their IP's showed a lower sensitivity (0.52), but a 
higher specificity (0.47). With fairly similar NPV values for claimants and IP's (0.61 and 
0.62 respectively), IP's showed a slightly higher PPV (0.37) compared to claimants (0.30). 
The LR+ was low for both but slightly higher for IP's (0.99) compared to claimants (0.91). 
The LR- was 1.34 for claimants and 1.01 for IP's. The AUC were fairly similar between IP's 
and claimants (0.61 and 0.62 respectively). Both AUC  were significantly higher than 
0.5, pointing to a better prediction than one would have based on chance alone. The 
confidence intervals of the AUC of IP's and claimants showed great overlap.

differences in claimants with somatic or mental conditions 
Two separate logistic regressions were performed to examine differences in the accuracy 
of the predictions when claimants with mental or with somatic diagnoses were concerned. 
One model tested the relationship of diagnosis with correctness of the prediction of IP's. 
Of the 163 cases with full data, IP's predicted 80 correct (49%) and a 83 cases incorrect 
(51%). These 163 cases did not show statistically significant differences with regard to 
gender (45% male), mean age (50.5; SD 8.7), and diagnosis (23% mental)  compared to 
cases with missing data (55% male; mean age 49.2 (SD 9.1), and diagnosis (23 % mental). 
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Predictions on claimants with a somatic diagnosis were not statistically better than 
predictions on claimants with mental diagnoses (OR 1.7; CI 0.8-3.6). The second model 
concerned the self predictions of 249 claimants. A hundred and fifty-five of these 
claimants provided incorrect predictions and 94 predicted their future status correctly. 
Claimants with a somatic diagnosis were not statistically better in predicting their status 
than claimants with mental diagnoses (OR 1.2; CI 0.63-2.1).

›discussion‹

This study showed that a substantial proportion of those claiming disability benefit 
after two years of sick leave show improvements of functioning the next year. Disability 
claimants’ own prediction of future functioning was not more accurate than the 
predictions of the IP. Both were only able to predict future functioning with low levels of 
accuracy; an AUC of 0.61 for IP's and 0.62 for disability claimants. While differences were 
not statistically tested, claimants predicted improvements in a higher proportion of those 
who turned out to improve (higher sensitivity) and IP's predicted a lack of improvement 
in a higher proportions of those turning out not to improve (higher specificity). In the 
context of disability benefits, high sensitivity may prevent unnecessary long durations 
of disability benefits, while high specificity will be useful in preventing unnecessary 
re-assessments. IP's and claimants did not seem to differ in the overall accuracy of 
their predictions. We further found that the accuracy of the predictions did not show a 
statistically significant relationship with the diagnosis of the claimant (mental or somatic 
health conditions).  
 The proportion of accurate predictions by IP's found in our study was 49%. That is 
fairly comparable to the 53% of accurate predictions of absence status in workers on sick 

* Excluding the unsure category; AUC= Area Under the Curve; PPV= Positive Predictive Value; NPV=Negative Predictive Value;  
 LR+= Likelihood ratio for a positive prediction; LR-= Likelihood ratio for a negative prediction.
#  The N for calculating the AUC was 220 as 31 claimants did not have participating IPs. These cases were excluded in the multilevel analysis as 

they could not be assigned to an IP. 

by claimant
(data for N= 251)
 Improved
 Not improved

by IP
(full data for N= 163)*
 Improved
 Not improved

Prediction Functioning  Sensitivity Specificity AUC (95% CI) PPV NPV LR+ LR-
 Improved   Not improved

58 134 0.72 0.21 0.62# (0.54-0.70) 0.30 0.61 0.91 1.34
23 36

32 54 0.52 0.47 0.61 (0.53-0.69) 0.37 0.62 0.99 1.01
29 48

Table 2    Accuracy of predictions of improvement of functioning by social insurance physicians (IPs) and disability claimants
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leave found in a study with general practitioners [15]. The general practitioners were asked 
to predict a status four weeks later, while the IP's in our study were asked to predict a 
status one year later.  When evaluating the diagnostic value of predictions by IP's, one 
should preferably look at the AUC outcomes as these take the multilevel structure of 
the data into account. The AUC of the IP predictions did show that they predicted better 
compared to chance (AUC 0.50), but should still be considered poor diagnostic accuracy. 
However, usually diagnostic accuracy refers to the ability of a test to detect a health 
condition in the present time. In our study, changes over one year were the object of the 
predictions, which are harder to predict.
 In contrast to what was found in earlier studies comparing professionals to self-
predictions[26], the self predictions of disability claimants were not more accurate 
than the IP’s assessments. As our measure of functioning is based on self-report, higher 
accuracy of self-predictions was expected. It should further be noted that IP's conducting 
the disability assessment had a face-to-face interview with the claimants which in theory 
may have led to more agreement in the predictions of IP and claimant due to discussing 
the health condition and functional limitations. Whether IP's discussed their expectations 
about future improvements in functioning with the claimant during the disability 
assessment is not known. 
 There are some aspects of our study that deserve further discussion. As our study 
examines the accuracy of predictions of future functioning, the definition of improvement 
of functioning deserves some consideration. First, the instrument used as a gold standard 
of functioning was the WHODAS 2.0 which measures functioning in six domains of life. 
An advantage of this instrument is that it can be used in disability claimants with various 
health conditions as it does not measure disease-specific limitations in functioning. 
The instrument is also suitable for claimants who are no longer in paid employment as 
only a small part refers to work activities or participation while the subscales reflect 
preconditions for being able to work. The downside of such a broad instrument may be 
that it may not reflect what disability claimants have in mind when asked about their 
functioning. Disability claimants and IP's may take the context of the specific health 
condition and of work opportunities into account when making their predictions, leading 
to less accurate predictions when compared to the WHODAS 2.0 total scale. Posthoc 
analyses revealed that the accuracy for predictions based on improvements on the life 
activities subscale alone, the one subscale most closely related to work functioning, was 
similar as for the total scale (AUC of 0.62 for claimants and IP's).
 Also the assessments of IP and claimant predictions were conducted with slightly 
different answer categories (ordinal versus ratio scale, both dichotomized in the analysis). 
Studies assessing predictions from professionals or self-predictions have used different 
answer categories, see e.g. [15, 19, 26]. How the answer category is linked to the accuracy 
of the predictions has, to our knowledge, not yet been studied.  
 A further discussion point related to our gold standard is the definition of 
improvement as an improvement greater than the SEM (9.3 points). This criterion reflects 
some level of relevancy, since improvements that are likely to be due to measurement 
error are disregarded. However, we do not know whether the improvements observed 
in our sample reflect important changes. It would be preferable to compare changes in 
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functioning to a value of the minimal important change (MIC)[43]. The MIC value refers to 
the smallest difference between two scores on a measurement scale that can be regarded 
as relevant or important[44]. Future studies are needed to define what disability claimants 
and IP's consider an important change in functioning in order to calculate the MIC of 
instruments of overall functioning. 
 The PREDIS cohort study had a low response rate, which may have been caused by 
the burden of the clinical interview that was part of this study and lasted approximately 
2 to 4 hours, depending on the mental health status. The representativeness of the 
participants could only be tested in relation to the primary cause for disability. No 
statistical differences were found between participants and the overall SSI population. 
Moreover, full data were available in a lower number of cases, especially concerning the 
accuracy of IP predictions. This is partly due to IP's answering “unsure” or not at all in 40% 
of the cases. It is unlikely that IP's being unsure or not wanting to answer who would have 
predicted future functioning accurately. The diagnostic accuracy found in this study should 
therefore probably be considered an upper limit of accuracy.      
 A further limitation of this study was that it used the primary ICD-10 diagnosis 
to distinguish between claimants with mental or with somatic diagnoses. These 
diagnoses are certified by the IP's based on information in the medical files and their 
disability assessment. Prior studies with the PREDIS cohort have shown that many 
claimants classified as having a somatic diagnosis also have mental disorders according 
to a structured clinical interview based on the DSM-IV classification [Cornelius et al., 
submitted]. We have therefore conducted a post-hoc analysis to check whether the 
accuracy of the IP prediction was worse in claimants who had a mental co-morbidity. A 
logistic regression revealed that the prediction in this group was not less often correct 
compared to claimants with primary mental disorders or somatic disorders without mental 
co-morbidity (OR 0.86; CI 0.41-1.8).    
 The accuracy of predictions of improvement of functioning by both IP's and 
claimants was not high. It appears that selecting claimants eligible for re-assessments 
should not be based on these predictions alone. One may argue that the time period 
between the predictions and the predicted improvements one year later may be too long 
to allow for high levels of accuracy. However, regular re-assessments by IP's may not be 
feasible. An alternative that may be considered is to ask claimants to periodically fill out 
self-report instruments such as the WHODAS 2.0 to monitor functioning over time in 
the period after the first disability assessment. However, before one can use self report 
instruments to monitor improvements, the minimal important change values need to be 
established. In the context of disability assessment, additional requirements need to be 
met. In that context important improvements should not only be the claimant’s view, but 
should also reflect an improvement likely to affect the outcome of a disability assessment 
by an IP. 
 Predicting future functioning of disability claimants remains a challenge. The IP's 
in this study were provided with information obtained from treating and/or occupational 
physicians and conducted disability assessment interviews with each of the patients. 
Nevertheless, predictability of functioning may be enhanced by more emphasis on non-
medical aspects of the prognosis. A recent Delphi study among insurance physicians 
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concluded that non-medical personal and environmental factors must be considered in 
the assessment of the work ability of long-term sick-listed employees[45]. Moreover, 
future studies on the PREDIS cohort will be conducted aiming to identify other predictors 
of functional improvement and work status after the disability claim assessment. These 
predictors, if identified, can be used in a prognostic tool to assess eligibility for re-
assessment.
In conclusion, we found that improvements of functioning are not uncommon in a 
group of disability claimants with various diagnoses. Both IP's and disability claimants 
themselves were only able to predict improvements with low levels of accuracy. 
Alternative ways to screen for eligibility for re-assessments, such as the use of self report 
instruments over time, should be considered.  
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›abstract‹ 

objective
In most industrialized countries, disability benefit rates have increased substantially in the 
past decade. Few beneficiaries return into employment once disability benefit is awarded. 
The present study aims to investigate which factors predict functional improvement and 
future work status among persons claiming disability benefit after having been on long-
term sickness leave.

methods
Prospective cohort study with one year follow-up among disability claimants (n=375; 
response rate: 24.3%) conducted in the Netherlands (October 2008 to April 2011). Logistic 
regression was used to analyze associations between predictors (demographics; outcomes 
of the 12-item General Health Questionnaire (GHQ-12); 10-item Kessler Psychological 
Distress scale; Alcohol Use Disorders Identification Test; Trimbos/iMTA questionnaire for Costs 
associated with Psychiatric Illness; Utrecht Coping List; Social Support Questionnaire for 
Transactions and Satisfaction; certified ICD-10 diagnosis; Loss of Earning Capacity (LEC)) 
and outcomes (functional improvement on the World Health Organization Disability 
Schedule 2.0 (WHODAS 2.0) exceeding the standard error of measurement; work status at 
follow-up). 

results 
Functional improvement on total WHODAS was reported by 84 (31.9% of 263 claimants 
included in analysis). Of those not having work at baseline (n=338), 34 (9.1%) respondents 
had paid work one year later. Predictors of functional improvement: GHQ-12 sum score>20  
(OR 2.9; 95% CI 1.54-5.34; p<0.01); of future work status: work status at baseline (OR 16.8; 
95% CI 6.55-43.14), LEC<80% (OR 4.6; 95% CI 1.87-11.42), contact with a medical specialist 
(OR 0.4; 95% CI 0.19-0.87).

conclusions  
Only a limited number of factors were found to significantly predict functional 
improvement and return to paid work after the disability benefit claim, having paid work 
at baseline being by far the most important factor. 

Keywords disability – functional improvement – future work status – prognostic factors  
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›introduction‹

In more than half of the Organization for Economic Co-operation and Development 
(OECD) member states, disability benefit rates have increased substantially in the past 
decade, with about 6% of the working-age population receiving disability benefit [1]. For 
instance, in the Netherlands, after a 70% decrease from 2001 to 2006 due to legislature 
changes, disability benefit rates have again increased with 35% between 2006 and 2010 
[2]. The costs of long-term disability, i.e. personal costs in terms of pain, suffering and 
reduced quality of life, direct and indirect costs of payment of cash benefits, productivity 
losses and employee substitution, are enormous. To illustrate, OECD countries on average 
spend 2% of their gross domestic product on sickness and disability benefits [1]. Sickness 
absence and disability with long durations contribute disproportionally to the economic 
costs: a small proportion of disability episodes comprise up to 75% of absence costs 
[3,4]. Once disability benefit is awarded, only around 1-2% of all beneficiaries return into 
employment [1].  
 In an effort to reduce inflow into disability benefit schemes, several European 
countries have changed disability benefit policies in recent years, emphasizing re-
entry into the workforce and participation of the disabled worker, rather than financial 
compensation by cash benefit [5]. These policy changes are aimed to prevent long-term 
sickness absence and disability by promoting return-to-work (RTW) of workers on sick 
leave as early as possible [6].  
 The RTW process of sick listed workers is influenced by many health-related, 
personal and environmental factors, as shown by sickness absence and work disability 
research in the past decades (7-12). Most of these studies have examined prognostic 
factors for duration of sickness absence and RTW with the onset of sickness absence at 
baseline before disability benefit is eventually claimed and awarded. Studies specifically 
focusing on the period after disability benefit has been claimed are very scarce. Moreover,  
these studies have used health status in terms of diagnosis and symptoms, and mortality 
as primary outcomes of interest [13,14]. However, to improve participation and to promote 
RTW after the disability benefit claim, prognostic studies are needed that examine 
potential predictors at the time of the disability claim for functional improvement and 
RTW in the period thereafter. 
 The present study aims to investigate which factors predict functional improvement 
and future work status among persons claiming disability benefit after having been on 
long-term sickness leave. Data were used from PREDIS, a prospective cohort study with 
one year follow-up among disability claimants conducted in the province of Groningen in 
the Netherlands from October 2008 to April 2011 [15]. 

›method‹

participants and procedures
The PREDIS study is a prospective cohort study with one year follow-up among persons 
claiming disability benefit (after two years of continued sickness absence) at the local 
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office of the Social Security Institute (SSI) in Groningen, the Netherlands. For information 
on the Dutch social security system for work disability assessment, see Box 1. 

Box 1
Dutch social security system for work disability assessment.

In the Dutch social security system, disability benefit assessment takes place after two years of sickness absence. Disability 
is assessed by insurance physicians (IPs) and labour experts (LEs) of the Social Security Institute (SSI). IP’s focus on the 
evaluation of the medical condition (disease, symptoms, impairments), the functional status (limitation of activities) and 
rehabilitation efforts [5]. To classify somatic and mental disorders as cause of disability, IPs use a classification system 
(Dutch Classification for Occupational Health and Social Insurance: CAS) derived from the ICD-10 and developed for use 
in occupational health and social security in the Netherlands [27,28]. The registry of the SSI allows one diagnosis code for 
any (somatic or mental) disorder as primary cause of disability, and two additional codes for any comorbid disorders as 
secondary or tertiary cause of disability. 
After the assessment by IP’s of the claimants work limitations, the LE’s determine the loss of earning capacity (LEC) 
resulting from functional impairments caused by illness. The final outcome of the disability assessment by IP and LE is 
expressed in four categories: no disability (LEC<35%), partial disability (LEC=35-80%), full disability (LEC>80%) with 
either favorable or poor prognosis of recovery according to the IP assessing the claim.

All diagnoses were included in the PREDIS study, both somatic and mental. Detailed 
information on participants, recruitment procedure and flow of participants have been 
published  elsewhere [14]. In short, the source population for the PREDIS cohort study 
consisted of 1544 eligible disability claimants, of whom n=375 consented to participate 
(response rate = 24.3%). The present study uses data from two measurements in the in the 
PREDIS cohort study, at baseline after disability benefit was claimed (T0) and one year later 
(T1). Data from self-report questionnaires and structured psychiatric interviews were linked 
to data from the SSI registry. The Medical Ethics committee of the University Medical 
Center Groningen, the Netherlands, approved recruitment, consent and field procedures. 

representativeness
To assess representativeness for the target population as to gender, age category and 
educational level, we compared the study sample (n=375) with the national population 
of all persons claiming disability benefit in the Netherlands in the years 2006-2010 
(n=166.581) [16]. To assess representativeness for the target population as to prevalence 
of certified mental and somatic disorders, we compared the study sample (n=375) with 
the population of disability benefit claimants in the Netherlands from January 1st 2006 to 
July 31st 2007 (n=56.267) [16]. In these comparisons, we found no significant differences as 
to gender (p=0.850) and prevalence of certified mental (p=0.457) and physical (p=0.850) 
disorders. However, the study sample was significantly older (p<0.001) and higher 
educated (p<0.001) than the target population.
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›measures‹

From the data collected in the PREDIS cohort study, only data collected by self-report 
questionnaires and registry data were used. 

independent variables
Demographic factors
Data on demographic factors, i.e. age, gender, marital status and urbanization were 
obtained by self-report questionnaire. At T0, labour experts (LE’s) provided data on 
educational level. Marital status was dichotomized into living with or without partner. 
Urbanization was categorized into rural (<10.000 inhabitants), midsize urban (10.000-
100.000 inhabitants) and urban (>100.000 inhabitants). Educational level was categorized 
into low (elementary, preparatory middle-level), intermediate (middle-level applied; higher 
general continued) and high (university). 

Health factors
General mental health complaints were assessed with the 12-item General Health 
Questionnaire (GHQ-12). The GHQ-12 measures general health complaints and is used in 
the community and in primary care settings [15,17,18]. For the GHQ-12 we used the 0-1-2-3 
scoring method with ‘not at all’ (for questions 1, 3, 4, 7, 8 and 12: ‘better than usual’) (0), 
‘same as usual’ (1), ‘rather more than usual’ (2), ‘much more than usual’ (3). The reference 
period is the last few weeks. Sum scores range from 0 to 36. Higher scores signify more 
complaints.
 Psychological distress was assessed with the 10-item Kessler Psychological Distress 
scale (K10). The K10 has strong psychometric properties (Cronbach’s alpha=0.919)  and is 
able to discriminate present state psychiatric cases from non-cases with an  Area Under 
the receiver operating characteristic Curve (AUC) of 0.806 [15,19-21]. The K10 consists of 10 
items with five Likert-type response categories: ‘none of the time’ (1), ‘a little of the time’ 
(2), ‘some of the time’ (3), ‘most of the time’ (4) and ‘all of the time’ (5). The reference 
period of the K10 is 30 days. Sum scores range from 10 to 50. Higher scores on the K10 
signify more complaints.  
 Alcohol dependence and less severe alcohol problems were assessed with the 
Alcohol Use Disorders Identification Test (AUDIT) [22]. The AUDIT is widely used as a means 
of screening for the spectrum of alcohol use disorders in various settings and populations. 
It consists of a total of 10 items with a five point response scale distributed over 4 
subscales (alcohol consumption, drinking behaviour, adverse reactions and alcohol-related 
problems). Sum scores range from 0 to 40. Higher scores reflect more problems.
 At T0, we obtained from the SSI the ICD-10 diagnosis codes of the somatic and 
mental disorders certified as cause of disability. Somatic-mental comorbidity was defined 
as the co-occurrence of both a physical and mental disorder. 
 We assessed health care utilization with the Trimbos/iMTA questionnaire for Costs 
associated with Psychiatric Illness (TiC-P) [23], a self-report questionnaire assessing health 
care consumption. For the present study we used questions whether or not in the past 
three months respondents had contacted a general practitioner, a psychologist or a 
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psychiatrist, mental health care professional, mental health clinic as out-patient, medical 
specialist, paramedic, i.e. physiotherapists, logopedists, Cesar therapists, ergotherapists 
and manual therapists, and whether they were hospitalized. For the present study, using 
the TiC-P operationalization, we added a question whether respondents had contact with 
a rehabilitation professional in the past three months. The TiC-P does not aggregate to a 
total sum score and therefore TiC-P variables were analyzed separately. 

Personal factors
We used the Utrecht Coping List (UCL) to measure coping with stress [24,25]. For 
the present study, a shortened 15-item version of the UCL was used with 2 subscales 
Confronting problems (7 items) and Avoiding problems (8 items). Answer options are 
‘seldom /never’ (1), ‘sometimes’ (2), ‘often’ (3) and ‘very often’ (4). Sum scores range 
from 7 to 28 (Confronting) and from 8 to 32 (Avoiding). Higher UCL scores reflect more 
confronting or avoiding coping.
 We used the Social Support Questionnaire for Transactions (SSQT) to measure 
perceived social support, assessing supportive transactions (SSQT) and satisfaction 
with supportive transactions (SSQS) [26]. The SSQT consists of 23 items with response 
categories ‘seldom or never’ (1), ‘now and then’ (2), ‘regularly’ (3) and ‘often’ (4). Sum 
scores of SSQT range from 23 to 92. Higher SSQT scores signify more social support. 
 To assess satisfaction with supportive transactions, we used the Social Support 
Questionnaire for Satisfaction (SSQS). The SSQS runs parallel with the SSQT and consists 
of 23 items with options ‘much less than I like’ (1), ‘less than I like’ (2), ‘just as much as I 
like’ (3), ‘more than I like’ (4). In order to get higher scores on the SSQS to represent less 
satisfaction with received social support, we recoded SSQS scores at T0 1 to 4, 2 to 3, 3 to 2 
and 4 to 1. Sum scores of the SSQS range from 23 to 92. 
 From the SSI register, we obtained the disability assessment outcome for all 
respondents in terms of loss of earning capacity (LEC, see Box 1). For analysis in the 
present study, we dichotomized the LEC variable in full disability (LEC ≥ 80%) (0) and no/
partial disability (LEC < 80%) (1). All gainful employment in the Netherlands (work status) 
is registered in the POLIS registry. Using respondents unique social security number, we 
obtained from the SSI registry the POLIS data on work status of respondents at T0. Work 
status was operationalized as yes (1)/no (0) having paid work.  

dependent variables
Functional status
At both T0 and at T1, functional status was assessed by the World Health Organization 
Disability Schedule 2.0 (WHODAS 2.0) [29]. The full WHODAS is a generic instrument 
asking respondents to indicate whether physical or mental health problems have 
caused difficulties in seven activity domains in the past thirty days: Understanding and 
Communicating (6 items), Getting around (5 items), Self-care (4 items), Getting along with 
people (5 items), Household activities (4 items); Work/school (4 items) and Participation (8 
items). The questions asked in the WHODAS subscale Participation focus on participation 
in society and the impact of health problems on the respondent and his or her family. The 
WHODAS asks respondents to skip the domain School/work when they do not work or 



predictors of functional improvement and future work status in disability claimants158

do not go to school. All items of the WHODAS have a five-point rating scale with answer 
options ranging from ‘no difficulty’(1) to ‘extreme difficulty or inability to perform the 
activity’(5). Scores of the WHODAS were recoded and standardized to a 0-100 range 
according to the WHODAS manual [29]. Higher scores signify worse functioning. Domain 
scores aggregate to a total score (also standardized to 0-100). The WHODAS has high 
internal consistency (Cronbach’s alpha 0.86), a stable factor structure, high test-retest 
reliability (ICC: 0.98), good concurrent validity in patient classification when compared 
with other recognized instruments assessing functional status and good sensitivity to 
change [29]. 
 For the present study, we used the aggregated score of the WHODAS. We excluded 
from analysis the subscale WHODAS Work/school, since we expected only a limited 
number of participants to have paid work or go to school. We analyzed the score on the 
WHODAS subscale Participation separately, since in our view this subscale reflects best the 
ability to participate and to work. 

Future work status
From the POLIS registry we also obtained data on work status of respondents at T1. Work 
status was operationalized as yes (1)/no (0) having paid work.  

Statistical analysis
For each respondent, missing values on the GHQ-12, K10, AUDIT, SSQT/SSQS and the 
subscales of the UCL and the WHODAS were imputed with the mean scores, if less than 
10% of answers on (sub)scale items were missing. For subscales with less than 10 items, 
we imputed missing values with the mean of the other items only if not more than one 
item was missing. For analysis, sum scores at T0 of the GHQ-12, K10, AUDIT, UCL and 
SSQT/SSQS were standardized to a 0-100 range. We calculated Cronbach’s alpha for the 
WHODAS both at T0 and T1 to assess internal consistency. Functional improvement was 
defined as a positive difference, i.e. greater than the Standard Error of Measurement 
(SEM), between WHODAS sum scores at T0 and T1 [30]. The SEM agreement statistic was 
calculated using the following formula [31]: 

SEM_agreement= σ * √(1-ICC_agreement)

The variance and the standard deviation (σ = √variance) were calculated. The ICC_
agreement was derived from the ‘ICC single measures’ in the SPSS output. We checked 
continuous variables (age, sum scores of the GHQ-12, K10, AUDIT, UCL and SSQT/SSQS) 
for linearity by visually assessing the result of ranking into quartiles. The quartiles of 
variables for age, K10, GHQ-12 and AUDIT sum scores were not linear related and we 
dichotomized these variables on the cut-off scores reported in the literature: age at >50 
[12], K10 at >24 [15], GHQ-12 at >20 [15] and AUDIT at >8 [32]. 
 We used binomial logistic regression to analyze associations between predictors and 
functional improvement>SEM in total WHODAS and in WHODAS subscale Participation, and 
associations between predictors and future work status. The latter analysis was adjusted for 
work status at T0. For this, we obtained registry POLIS data on work status at T0.
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We first performed univariable analyses with all independent variables to select variables 
for multivariable models using an alpha of 0.20. A backward method was used in the 
multivariable models to select the predictors for the outcomes using an alpha of 0.05. The 
Hosmer-Lemeshow test was used to assess the goodness of fit. Non-significant variables 
(p>0.05) were removed manually, starting with the variable with the highest P-value. All 
analyses were carried out using IBM SPSS 20.

›results‹

sample description
The source population for the PREDIS cohort study consisted of 1544 eligible disability 
claimants, of whom n=375 consented to participate.  After inclusion in the study, 337 
participants (89.9%) returned the baseline questionnaire. Of these, 284 participants 
(75.8%) returned the follow up questionnaire at T1, 48 (12.8%) participants were lost to 
questionnaire follow up for reasons unknown and five (1.4%) respondents died during 
follow up.  Due to loss to follow-up and the imputation rule we used, the number of 
participants included in our analyses differ, see Table 1.

Table 1
Samples (n, (%)) included and excluded in the analyses of predictor associations with functional improvement in WHODAS Participation, total 
WHODAS (without Work/school) and future work status.

included

excluded 
 loss to follow-up
 missing values

total

Participation

 243 (64.8)

 67 (17.9)
 65 (17.3)

 375 (100)

Total WHODAS 

 220 (58.7)

 85 (22.7)
 70 (18.6)

 375 (100)

 310 (82.7)

 0
 65 (17.3)

 375 (100)

Functional improvement Future work status

Demographic, health and personal factors are presented for the sample (n=310) included 
in the analysis of associations between predictors and future work status. These factors 
are presented in Table 2. 
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Table 2
Demographic factors, health factors and personal factors at baseline for the sample (n=310) included in the analysis of associations between 
predictors and future work status

Footnotes next page

Demographic factors 

Female gender   157 (50.6)
Age, mean (SD)  50.2 (8.72)
Living with partner  218 (70.3)
Educational level a 
 low  53 (17.1)
 intermediate 213 (68.7)
 high  39 (12.6)
Urbanization b 
 rural  101  (32.6)
 midsize urban 151  (48.7)
 urban  58 (18.7)

Health factors 

GHQ-12 sum score (SD)  16.1 (7.12)
K10 sum score (SD)  22.3 (8.31)
AUDIT sum score (SD)  3.2 (3.60)
TiC-P contact with  
 general practitioner  213 (68.7)
 psychologist/psychiatrist 71 (22.9)
 mental health care professional  65 (21.0)
 out patient mental health clinic  10 (3.2)
 medical specialist 180 (58.1)
 paramedic  120 (38.7)
 hospitalization  29 (9.4)
 rehabilitation professional 102 (32.9)

ICD-10 classifications 

Musculoskeletal  128 (41.3)
Cardiovascular  31 (10.0)
Respiratory  6  (1.9)
Nervous system  17 (5.5)
Gastro-intestinal  12 (3.9)
Genito-urinal  16 (5.2)
Mood   25 (8.1)
Anxiety  12 (3.9)
Stress-related  21 (6.8)
Somatic-mental comorbidity 44 (14.2)

Personal factors 
UCL Confronting sum score (SD)  17.6 (4.16)
UCL Avoiding sum score (SD)  16.5 (3.98)
SSQT sum score (SD)  52.9 (9.98)
SSQS sum score (SD)  51.1 (8.59)
LEC < 80%  157 (50.6)
Having paid work at T0 31 (10)

n (%)
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This sample comprised 157 females (50.6%). The mean age was 50.2 (SD 8.72). Most 
respondents lived with a partner (70.3%), had intermediate education (68.7%) and lived 
in rural to midsize urban areas (81.3%). The prevalence of any ICD-10 somatic disorder 
was 78.7%, musculoskeletal disorders being the most prevalent (41.3%). The prevalence of 
any ICD-10 mental disorder was 21.3%, mood disorders being the most prevalent (8.1%). 
The prevalence of ICD-10 somatic-mental comorbidity was 14.2%. In this sample, 157 
(50.6%) respondents were granted no disability benefit (LEC<35%) or partial (LEC 35-80%) 
disability benefit. 

non-response analysis
Non-response was analyzed in three different ways. First, we compared samples of 
participants (n=375) and non-participants (n=1169). Between these samples, we found 
no significant differences as to gender (p=0.850), and ICD-10 classifications of somatic 
and mental disorder (p=0.682). We found participants to be significantly older than non-
participants (p<0.001). Second, we compared samples included (n=220) and excluded 
(n=155) in the analysis of predictor associations with functional improvement  in total 
WHODAS (without Work/school). Between these samples, we found no significant 
differences in education (p=0.326), urbanization (p=0.725), age categories (p=0.219) 
and ICD-10 classifications (p=0.827). In the sample included in this analysis, we found a 
significantly higher proportion of females (p=0.013). Third, we compared samples included 
(n=310) and excluded (n=65) in the analysis of predictor associations with future work 
status. Between these samples, we found no significant differences at to gender (p=0.222), 
education (p=0.617) and urbanization (p=0.756). The sample included in this analysis, was 
significantly older (p=0.023) with a significantly higher prevalence of ICD-10 classifications 
of mental disorders (p=0.047). 

functional improvement and future work status
Cronbach’s alpha’s for the WHODAS were 0.866 (T0) and 0.878 (T1). At baseline on the 
total WHODAS, respondents reported a mean total score of 34 (SD 18) and at T1 a mean 
total score of 30 (SD 19). The SEM_agreement for the standardized total scores at baseline 
and T1 was found to be 9.3, based on a √(1-ICC_agreement) of 0.55 and a variance of 290.9. 
In the total sample (n=375), the number of claimants that showed an improvement on 
overall functioning that exceeded the SEM was 84 (31.9% of the 263 respondents included 
in this analysis). 
 At baseline on WHODAS domain Participation, respondents reported a mean score of 
42 (SD 21) and at T1 a mean score of 35 (SD 21). The SEM_agreement for the standardized 
scores at baseline and T1 was found to be 4.9 based on a √(1-ICC_agreement) of 0.61 and 

a  Low: elementary, preparatory middle-level; intermediate: middle-level applied; higher general continued; high: university applied sciences; 
research university.

b  Rural: <10.000 inhabitants; midsize urban: 10.000-100.000 inhabitants; urban:>100.000 inhabitants. 
  Abbreviations:  GHQ-12: General Health Questionnaire with 12 items, K10: Kessler Psychological Distress Scale with 10 items, AUDIT: Alcohol 

Use Disorders Identification Test, TiC- p: Trimbos/iMTA questionnaire for Costs associated with Psychiatric Illness, UCL: Utrecht Coping list, 
SSQT: Social Support Questionnaire Transactions, SSQS: Social Support Questionnaire Satisfaction, ICD-10: International Classification of 
Diseases, 10th edition, LEC: Loss of Earning Capacity.
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a variance of 63.7. In the total sample (n=375), the number of claimants that showed an 
improvement on WHODAS Participation that exceeded the SEM was 121 (45.7% of the 265 
respondents included in this analysis). 
 Work status in the study population is presented in Table 3. Of all 375 respondents, 
338 (90.1%) had no paid work at T0. Of these, 34 (9.1%) had paid work at T1. Of respondents 
having no paid work at T0 and reporting substantial functional improvement, i.e. 
exceeding SEM, on either total WHODAS or on subscale Participation (n=117), 12 
respondents (10.6%) had no paid work at T1. 

Table 3
Work status at T0 and at T1 (n=375)

 no work T1   work T1  total

no work T0  304 (81.1)   34 (9.1)  338 (90.1)
work T0  12 (3.2)   25 (6.7)  37 (9.9)
total  316 (84.3)   59 (15.7)  375 (100)

Table 4
Odds ratios (OR) with 95% Confidence Intervals (95% CI) of univariable associations between independent variables and functional 
improvement in WHODAS Participation, total WHODAS (without the domain Work/school),  and future work status (n=375)

univariable analysis
The results of the univariable analysis of associations of independent variables at T0 with 
functional improvement on WHODAS Participation and total WHODAS, and on future 
work status are shown in Table 4. 

For WHODAS Participation, the following variables met the inclusion criterion for the 
multivariable analysis (p<0.20): gender, living with partner, general mental health (GHQ-12 
sum score>20), confronting coping (UCL Confronting sum score), satisfaction with social 

Demographic factors
Gender (male)
Age >50 years
Living with partner

Education b low 
 intermediate
 high c

Urbanization d rural 
 midsize urban
 urban c

OR 95% CI OR 95% C OR 95% CI

1.5
0.8
1.5

0.8
1.0
-
0.8
0.7
-

0.89-2.38*
0.51-1.39
0.85-2.54*

0.33-2.01
0.50-2.15
-
0.40-1.63
0.44-1.67
-

1.4
0.8
1.6

1.0
0.8
-
1.1
1.4
-

0.83-2.42
0.48-1.40
0.86-2.03*

0.38-2.57
0.38-1.77
-
0.50-2.49
0.67-2.94
-

1.6
0.6
1.4

1.0
1.0
-
0.7
0.9
-

0.84-3.02*
0.34-1.21*
0.64-2.95

0.30-3.36
0.36-2.59
-
0.29-1.88
0.41-2.23
-

Functional improvement a  Future work status
Participation Total
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Table 4 continued

OR 95% CI OR 95% C OR 95% CI

1.6
1.6
0.7

1.0
0.8
1.2
0.5
1.5
1.4
1.1
1.0
1.1
1.2

1.1
1.3
1.4
10.1
1.1
1.4
0.9
1.0

1.0
1.0
1.0
1.0
1.1
1.7

0.93-2.78*
0.81-2.28
0.29-1.53

0.62-1.68
0.34-1.68
0.17-8.67
0.18-1.56
0.39-0.58
0.49-3.97
0.45-2.69
0.25-3.66
0.43-2.78
0.58-2.33

0.63-1.80
0.71-2.35
0.77-2.58
1.24-81.72*
0.65-1.79
0.84-2.32*
0.39-2.16
0.58-1.67

0.97-1.00*
0.98-1.02
0.98-1.03
0.99-1.05*
0.68-1.78
0.77-3.73*

3.0
1.9
1.0

0.9
0.9
1.1
0.7
1.3
3.0
0.6
2.8
0.9
1.0

0.9
1.2
1.2
1.7
0.6
1,2
0.8
1,2

1.0
1.0
1.0
1.0
1.3
1.3

1.69-5.50*
1.09-3.35*
0.45-2.45

0.50-1.48
0.39-2.26
0.09-11.90
0.22-2.22
0.30-5.52
1.02-9.07*
0.23-1.83
0.73-10.68*
0.30-2.60
0.45-2.11

0.49-1.51
0.60-2.22
0.65-2.38
0.45-6.57
0.38-1.12*
0.70-2.09
0.31-2,22
0.70-2.21

0.96-0.99*
0.98-1.02
0.97-1.02
1.01-1.07*
0.75-2.18
0.56-2.95

0.5
0.7
1.8

1.7
0.4
4.0
0.7
0.9
0.3
0.4
1.3
2.1
0.6

0.9
0.5
0.7
1.0
0.3
0.8
0.6
1.7

1.0
1.0
1.0
1.0
6.2
18.6

0.24-1.20*
0.34-1.46
0.65-4.78

0.90-3.20*
0.08-1.79
0.80-19.60*
0.13-3.24
0.34-3.56
0.03-2.46
0.07-1.80
0.33-5.17
0.71-6.40*
0.22-1.60

0.42-1.79
0.20-1.30*
0.29-1.76
0.97-1.03
0.15-0.64*
0.40-1.66
0.15-2.34
0.84-3.35*

0.98-1.03
0.99-1.04
0.97-1.03
0.96-1.04
2.74-14.08*
8.59-40.40*

Health factors
General mental health (GHQ-12)
Psychological distress (K10)
Alcohol use (AUDIT)
ICD-10 classifications 
 musculoskeletal
 cardiovascular
 respiratory
 nervous system
 gastro-intestinal
 genito-urinal
 mood 
 anxiety
 stress-related
 somatic-mental comorbidity
Contact with (TiC-P)
 general practitioner
 psychologist/psychiatrist
 mental health care professional
 outpatient mental health clinic
 medical specialist
 paramedic
 hospitalization
 rehabilitation professional
Personal factors
 Confronting coping (UCL)
 Avoiding coping (UCL)
 Social support transactions (SSQT)
 Social support satisfaction (SSQS)
 LEC < 80%
 Having paid work at T0

Functional improvement a  Future work status
Participation Total

*  Variables with p<0.20 included in multivariate analysis. OR > 1 indicates a higher and OR < 1 indicates a lower association of predictors 
with functional improvement and future work status.

a Difference>Standard Error of Measurement (SEM), for WHODAS participation: 4.9; for total WHODAS: 9.3.
b  Low: elementary, preparatory middle-level; intermediate: middle-level applied; higher general continued; high: university applied sciences; 

research university.
c Reference category.
d  Rural: <10.000 inhabitants; midsize urban: 10.000-100.000 inhabitants; urban:>100.000 inhabitants. Abbreviations:  GHQ-12: General 

Health Questionnaire with 12 items, K10: Kessler Psychological Distress Scale with 10 items, AUDIT: Alcohol Use Disorders Identification Test, 
TiC- p: Trimbos/iMTA questionnaire for Costs associated with Psychiatric Illness, UCL: Utrecht Coping list, SSQT: Social Support Questionnaire 
Transactions, SSQS: Social Support Questionnaire Satisfaction, ICD-10: International Classification of Diseases, 10th edition, LEC: Loss of 
Earning Capacity.
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support (SSQS sum score), treatment in out-patient mental health clinic, contact with a 
paramedic and having paid work at T0. For the total WHODAS (without domain Work/
school) the following variables showed a p<0.20: living with partner, general mental health, 
psychological distress, certified ICD-10 genito-urinal disorder, certified ICD-10 anxiety 
disorder, contact with a medical specialist, confronting coping and satisfaction with social 
support. For future work status, we included (p<0.20) gender, age older than 50 years, 
general mental health, certified ICD-10 classifications of musculoskeletal, respiratory and 
stress-related disorders, contact with a psychologist/psychiatrist, contact with a medical 
specialist and contact with a rehabilitation professional in the multivariable analysis, being 
assessed as not or partially disabled with LEC < 80% and having paid work at T0.

multivariable analysis
For the total WHODAS, we found a GHQ-12 sum score >20 to be a statistically significant 
predictor of functional improvement (OR 2.9; 95% CI 1.54-5.34; p<0.01). We found no 
significant factors to predict functional improvement in WHODAS Participation. For future 
work status, we found that having paid work at baseline predicted a positive work status 
after one year (OR 16.8; 95% CI 6.55-43.14; p<0.001). Being assessed as not or partially 
disabled with LEC<80% also predicted a positive work status after one year (OR 4.6; 95% 
CI 1.87-11.42; p<0.001). Having had contact with a medical specialist in the three months 
preceding T0 was found to be a statistically significant predictor of a negative work status 
after one year (OR 0.4; 95% CI 0.19-0.87; p=0.02).  The Hosmer-Lemeshow test showed 
good fit for all three prediction models  (p=0.64 for the WHODAS Participation  prediction 
model, p=0.14 for the total  WHODAS prediction model and p=0.4 for  the work status 
prediction model.

›discussion‹

functional improvement
Of  the 31 independent variables included in the present study, we found only one 
significant factor to predict functional improvement (GHQ-12 sum score >20) and three 
significant factors to predict future work status (positive: having paid work at baseline 
and LEC <80%; negative: contact with a medical specialist). Other prognostic studies in 
all-cause disability research have been conducted in populations of workers on sickness 
absence with a much shorter duration, identifying older age, history of sickness absence, 
severity of symptoms, high job demands, contact with medical specialists, perceived 
work attitude, self-efficacy and perceived social support to predict long-term sickness 
absence [10,33,35]. Some of these factors were also included in the present study, but were 
found not to be significant predictors. Prognostic factors to predict future improvement, 
participation and RTW may very well be disability-phase specific and are likely to change 
over time [36]. 
 We found claimants with poor general health at baseline to have 2.9 times higher 
odds of substantial functional improvement one year after the disability benefit claim. 
This association may be explained by assuming that initial poor general health improves 
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over time, in turn leading to better functioning. A Norwegian study that examined health 
status before, during and after disability benefit award found an increase in symptoms 
around the time of the disability benefit award, with an improvement towards pre-benefit 
levels in the period thereafter [14]. In that study, two possible explanations were given 
based on models of stress and disease: temporary adverse health effects may arise from 
the process of the disability benefit assessment itself, and being removed from harmful 
work conditions may have beneficial effects and increasing health problems leading 
up to the disability benefit may recover after disability benefit is awarded [14]. These 
factors may also play a role in the present study. Claimants may feel relieved not having 
to return to work they are no longer capable of performing, resulting in improvement of 
functioning after the assessment of their claim.  For those claimants not returning to paid 
employment after having been denied disability benefit, general mental health is likely 
to stay at a low level. Relative financial security after disability benefit has been awarded, 
might also have contributed to improvement of general mental health complaints and 
functioning during the one year follow-up. If these unintended negative effects of the 
disability assessment process really exist, then it is conceivable that they not only play a 
role at the first disability assessment, but also at re-assessments once benefit is awarded. 
 In the design phase of this study it was hypothesized that psychological factors 
would be important in predicting functional improvement and a positive work status. 
Measures focusing on psychological constructs were chosen accordingly. However, 
only one psychological factor, i.e. a high GHQ-12 sum score at baseline, was found to be 
significantly associated with functional improvement. System related factors, i.e. having 
paid work at baseline and being assessed with no/partial disability benefit, were found 
to be very strong predictors of work status outcome. Apparently, it seems that once a 
disability claimant enters the system without having a paid job and being assessed with 
full disability (based on a loss of earning capacity ≥ 80%), the ‘risk’  of having paid work 
one year later becomes very low. This mechanism might contribute to keeping disability 
beneficiaries trapped in permanent disability.

future work status
We found claimants having paid work at baseline to have very high odds (OR=16.8) of 
having paid work one year later. This finding is in line with the results of another study 
that also found work status to be a strong prognostic factor for future work participation 
of sick listed unemployed and temporary agency workers with psychological problems 
[37]. It illustrates the importance to return to work as early as possible, preferably before 
disability benefit is claimed. 
 Claimants not having been awarded full benefit were found to have 4.6 higher odds 
of having paid work one year later. An obvious explanation is that symptoms and related 
impairments are less severe in this group, improving their chances of RTW. Another 
possible explanation is related to the social security legislature in the Netherlands that 
defines disability in terms of loss of earning capacity (LEC). LEC not only depends on 
disease severity, but also on the height of the income earned before the onset of sickness 
absence. Claimants without paid work at baseline might experience financial strain after 
being denied full disability benefit. For them this outlook may be an incentive to seek 
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re-employment and return to work. This is in line with results of studies on the effects 
of financial compensation, that found that higher benefit rates are associated with lower 
rates of return to work [36].  
 We found that claimants who contacted a medical specialist at baseline, had a 60% 
reduced odds of having paid work one year later then claimants who did not. In our view, 
the negative association we found  between contact with a medical specialist and future 
positive work status can for the most part be explained by the assumption that among 
those likely to visit medical specialists more often, severe and disabling somatic medical 
conditions are more prevalent. Another explanation might be that medical specialist care 
is an obstacle for RTW, as was found in a prognostic cohort study on RTW in workers with 
all-cause sickness absence greater than four weeks [33]. In the opinion of occupational 
physicians, medical management of treating physicians is often an obstacle for RTW of 
low back pain patients sick listed due to low back pain for 3–4 months [34].

changes in functional improvement and future work status
This study showed that 32-46% of persons claiming disability benefit after two years 
of sick leave show functional improvement the next year, either in participation in 
societal activities, and in total functioning, including communication, mobility, self-care, 
getting along with others and household activities. Despite this substantial functional 
improvement, only 12 respondents (10.6% of those not having paid work at T0) were 
reported to have paid work after one year follow-up. This illustrates that the probability of 
RTW not only depends on functional improvement, but also on other factors. 
 The discrepancy we found between functional improvement and future work status 
may be explained in different ways. First, functional improvement exceeding SEM may not 
be clinically meaningful in a disability setting, e.g. result in RTW or increased participation. 
Second, persons claiming disability benefit after two years of sickness absence, may have 
lost work-related contacts, e.g. with colleagues or the employer. Alienation from work may 
impede return to work, despite substantial functional improvement. This process may 
have been reinforced by the economic crisis, which deepened in the period the study was 
conducted and in the Netherlands has led to more than doubling of unemployment rates 
from 3.2% in 2008 to 7.7% in 2012 [38].  
 Dutch social security legislature commits those being awarded disability benefit to 
report any future functional improvement to the SSI in order to enable labour experts to 
support rehabilitation. In post-hoc analysis we examined a subsample of respondents having 
been awarded partial disability benefit (LEC 35-80%) or full disability benefit with a favorable 
prognosis of recovery (LEC > 80%) (n=174). In that subsample, 59 (33.9%) respondents showed 
functional improvement exceeding SEM_agreement in WHODAS Participation or total 
WHODAS. Of these 59 respondents, only 9 (15.3%) had contact with a SSI labour expert and 
only 4 (6.8%) with a rehabilitation professional in the three months prior to T1. 

strengths and limitations
To our knowledge, our study is the first to examine predictors of functional improvement 
and future work status in a cohort of disability claimants after two years of continued 
sickness absence. A strong point is its use of registry data, i.e. certified ICD-10 diagnosis, 
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disability assessment outcome in terms of loss of earning capacity and work status. 
 A potential limitation is the low response rate of 24.3%. This may be due to the stepped 
procedure necessary to require informed consent from eligible disability claimants [15] and 
the comprehensiveness of the measures in the PREDIS cohort study. This low response rate 
may have led to selection bias, since the study sample was not fully representative for the 
target population as to age and educational level. Also, the missing values in the different 
analyses of associations of predictors and functional improvement and future work status 
may have biased the results. In the non-response analysis, we found a significant difference 
as to age, ICD-10 classifications of mental disorders and gender between samples in- or 
excluded in the regression analyses. It is difficult to predict whether and how this selection 
of the samples used in the analyses might have influenced the results we found. 
In an earlier study on the properties of the GHQ-12 and the K10 to screen for present state 
mental disorder (15), no significant differences between these scales were found. We have 
post-hoc calculated Pearson correlation coefficients for the GHQ-12 and the K10 and found 
r=0.74 (p<0.001), indicating a strong correlation. Therefore, in future surveys in comparable 
populations, researchers may decide to use only one of these scales. This may help to 
achieve a higher response rate.
 By including work status at T0 in the analysis of associations between predictors and 
work status at T1, other important predictors may have been forced to the background. 
However, the present study aims to identify prognostic factors of functional improvement 
and work status, relevant for the everyday practice of insurance physicians assessing 
disability claims. Therefore, the statistical analysis of associations between predictors 
and outcome was primarily driven by practical relevance. It was assumed at forehand that 
having paid work at baseline was important in predicting having paid work one year later. 
As a consequence, work status at baseline was included in the analysis of associations 
between predictors and future work status. This factor showed to be the most significant 
predictor of having paid work at T1, with a very high OR. This relevant outcome would have 
been missed had work status at T0 been left out of the regression analysis. 
 For the present study sample size was not calculated. For the PREDIS cohort study, 
a low response rate was expected  and as many disability claimants as possible were 
recruited. Sample size depended primarily on feasibility at the local SSI office, i.e. the 
availability of the many SSI employees involved in study procedures and measures.

implications for practice 
IP’s should be aware that poor general mental health reported by claimants at disability 
assessments is associated with functional improvement in the period thereafter. They 
should consider that poor self-reported mental health may be an artifact resulting 
from the disability assessment process itself and that it may improve after the claim 
assessment. IP’s should discriminate between impairments that may be related to 
temporary self-reported health problems caused by the disability assessment process and 
impairments more likely to be related to the underlying medical condition. In disability 
assessment interviews, insurance physicians might consider to include questions about 
mental health complaints increase in the period leading up to the assessment and discuss 
the distress the claimant might have as a result. 
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Work status at baseline is strongly predictive of having paid work one year later. This 
finding illustrates the importance of optimal rehabilitation efforts in the period before 
disability benefit is claimed to prevent continued work disability thereafter. 
 Receiving partial or no disability benefit was found to predict having paid work 
one year after the disability claim assessment. IP’s and LE’s should be aware of possible 
adverse effects on future RTW after the awarding of full disability benefit with a favorable 
prognosis of recovery. When re-assessing these claims, they should be aware that failure 
to return to work may be related to the disability assessment process, rather than to the 
underlying medical disorder(s).

implications for further research
In the present study, except for poor mental health as assessed by the GHQ-12, none of 
the other psychological and psychosocial factors, i.e. distress by the K10, coping by the 
UCL, social support by the combined SSQT/SSQS and mental health care use by the TiC-P, 
were associated with outcome. Since the low response rate in the present study might be 
due to the comprehensiveness of our measures, it would be interesting to identify factors 
can be excluded in future research, i.e. factors that show a high correlation. In a follow-up 
study we will report on such correlations, aiming to help future researchers to achieve a 
higher response rate.
 The present study did not aim to investigate differences between subgroups of 
respondents with a somatic or a mental diagnosis. However, persons with a somatic 
condition may score differently on the constructs used in the present study than persons 
with a mental condition or somatic-mental comorbidity. For future research it might be 
interesting to analyze associations of predictors with functional improvement and future 
work status in such subgroups.  
 More prognostic studies are needed on predictors of functional improvement and 
RTW after the disability benefit claim. These may aim at replicating findings of the present 
study, but also at identifying other factors, that may influence the course of disability after 
the claim. For example, under-diagnosis and under-treatment of mental disorder seem 
to be substantial in disability settings [39,40]. Future studies are needed to investigate 
whether this impedes future RTW. Other potential predictors of RTW in this population 
may be identified by in-depth interviewing claimants who were able to return to work 
after the assessment of their disability benefit claim. 
 Studies are needed to investigate whether disability benefit assessments at an 
earlier moment, when a sick listed worker has not yet lost contact with work, are more 
effective in supporting claimants to return to work. 
 The discrepancy we found between functional improvement and future work 
status may be an indication that possibilities for rehabilitation have been missed for 
beneficiaries with substantial functional improvement. Ways should be considered to 
better monitor functioning over time in the period after the first disability assessment, 
e.g. to ask claimants to periodically fill out self-report instruments such as the WHODAS. 
If improvement is reported, disability re-assessments can be planned. For use of the 
WHODAS as a monitoring instrument to assess functional improvement after the claim 
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and to plan effective disability re-assessments, the minimal important change values in 
WHODAS sum scores need to be established. This warrants further study. 

›conclusion‹

We only found a limited number of factors to significantly predict functional improvement 
and return to paid work after the disability benefit claim, having paid work at baseline 
being by far the most important factor. 
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This thesis addresses diagnosis and treatment of mental disorders among disability 
benefit claimants, focusing on the prognosis of functioning and return to work (RTW) 
in the period after the assessment of their disability benefit claim. The prognostic 
cohort study described in this thesis aims to generate more knowledge on these issues 
to help improve the diagnostic, therapeutic and prognostic skills of IP’s involved in 
disability benefit claim assessments. In this chapter, the main findings are summarized 
and discussed. In addition, we discuss the methodology used in this thesis and present 
practical implications of our research findings for insurance, occupational and treating 
physicians, and policy makers. We conclude this chapter by presenting recommendations 
for further research.

›main findings‹

The PREDIS prospective cohort study identifies persons claiming disability benefit after 
two years of sickness absence as a vulnerable group. We found a high prevalence of 
single and comorbid mental disorders that start in early working careers, are for a large 
part serious, are substantially undetected by IP’s assessing the disability benefit claim. 
Moreover, mental disorders were found to be substantially undertreated in the years 
preceding the disability assessment. To aid adequate diagnosis by IP’s, the K10, K6 and 
the GHQ-12 were shown to be reliably screeners for poor mental health. To diagnose 
adjustment disorder, a new interview schedule, the Diagnostic Interview Adjustment 
Disorders (DIAD), was developed for use in epidemiological disability research, which  
was shown to have good initial validity. In our systematic review of the literature we could 
include only few prognostic cohort studies and found older age to be a strong predictor 
of longer duration of disability. In our own cohort study, we found one factor to predict 
substantial functional improvement after one year: poorer mental health at baseline. 
Two factors were found to predict a positive work status after one year: having work at 
baseline and being assessed with no or partial work disability. We found one predictor 
that was negatively associated with work status: contact with a medical specialist. Despite 
substantial functional improvement in about one third of disability claimants, only few of 
them returned to work during follow up. Predictions of this functional improvement either 
by claimants or by IP’s, were hardly better than chance. 

mental health status
High prevalence 
The prevalence rates we found in this study are much higher then found in the general 
[1] and in the working population [2]. Furthermore, we found the proportion of serious 
disorders to be two to three times higher than in the general population [3]. By far 
the most prevalent categories of mental disorders in our cohort are mood and anxiety 
disorders. These disorders are frequently referred to as common mental disorders 
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(CMD), in contrast to severe mental disorders (SMD), such as schizophrenia and bipolar 
disorder. In general, CMDs are considered to be mild or moderate in terms of disability, 
with lower personal and societal costs. However, we found the CMDs in the cohort to 
be largely serious in terms of impairment and disability. This suggests that under certain 
circumstances, CMDs may become so severe that they would be more adequately 
classified as SMD. The process of CMDs evolving into SMDs may be related to under-
diagnosis and under-treatment of CMD, common in primary and occupational health 
care [2,4]. In a way, the high prevalence of serious CMD was to be expected. In the two 
years preceding the baseline measure of our study, i.e. the moment of the disability 
benefit claim, many workers with milder mental disorders are likely to have recovered and 
returned to work, leaving those with worsening mental disorders in continued sickness 
absence and eventually to claim disability benefit.   
 
Early age-of-onset
We found DSM-IV classified mood and most anxiety disorders to have onsets in early 
working careers, with a mean age of respondents of 49.8 years. This suggests a long-
lasting prior history. It could be that some respondents confronted with accumulating 
problems over time, including poor mental and/or physical health, eventually have crossed 
a critical threshold, called in sick, did not return to work and eventually claimed disability 
benefit. This is hypothetical, since the cross-sectional analysis of this part of our study 
does not allow any conclusions on causal relationships between current findings and 
events that may have occurred in the past. However, the hypothetical process suggested 
by our findings supports a well known model in psychiatry, the Liability threshold model 
in a developmental perspective, reflecting the view that at any moment during a lifetime 
development, human beings are the result of a complex interplay between genetic 
determinants and experiences [5,6]. In this model, mental illness, and consequent 
impairment and disability, arise (or disappear) when problems accumulate (or diminish) 
and a critical threshold is crossed on a latent risk dimension [7]. The insight that the 
endurance of any human being is limited and that everyone has a breaking point, is not 
new. The proverb ‘The straw that broke the donkey’s back’ (in Dutch: ‘De druppel die de 
emmer doet overlopen’) was first used by the British physician and preacher Thomas Fuller 
in 1732 in his Gnomologia: Adagies and Proverbs [8].

High comorbidity
Our study shows that mental-mental and somatic-mental comorbidity are common 
among disability claimants. The prevalence of more than one 12-month and 30-day DSM-
IV classified mental disorder was 33.7% and 15.8%, respectively, and we found moderate 
to strong pairwise associations between different DSM-IV classified mental disorders. 
To add, we found that one in every two lifetime and one in every four 12-month DSM-IV 
classifications co-occurred with a somatic disorder certified in the SSI registry as primary 
cause of disability.
  With respect to mental-mental comorbidity in general, it is important to assess any 
time lapse between the onset of the primary and of the secondary mental disorder, since 
any difference in onset times provides a ‘window of opportunity’ for primary prevention 
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of secondary disorders [9]. In the Nemesis I study conducted in the Netherlands, it was 
found that any time lapse is likely to be short [10]. Moreover, the results of that study 
suggest that functional disability may predict the rapid onset of comorbidity [10]. We 
did not examine whether there is any time lapse between primary and secondary mental 
disorders of persons with mental-mental comorbidity. However, the high mental-mental 
comorbidity found in our study, suggest that the narrow ‘window of opportunity’ for 
timely treatment and interventions may have been missed for those with a disabling 
primary mental disorder, resulting in the rapid development of a secondary disorder and in 
time in long-term disability. 
 The somatic disorders included in our assessment of somatic-mental comorbidity, 
are the primary causes for work disability, as certified by the IP’s assessing the disability 
benefit claim. These somatic disorders are likely to be associated with the onset of 
sickness absence, two years prior to the baseline measure of the cohort study. Since many 
mental disorders among participants have early ages-of-onset, mental disorders are likely 
to have preceded the co-occurring somatic disorders that resulted in sickness absence 
and, after two years, were certified as cause of disability. 
 In general, in a bio-psycho-social model, body-mind-environment interactions play 
an important role in the pathogenesis and clinical expression of physical and mental 
disorders [11-14]. The combined effect on disability of mental and somatic illness exceeds 
the summed effects of either condition alone [12]. Whether primary mental disorders with 
early onset are risk factors for later emergence of secondary somatic disorders, remains 
to be investigated. If so, it adds to the importance of early detection and intervention 
in those reporting poor mental health, whether they are still working or already on sick 
leave.

Under-diagnosis of mental disorders 
We found indications of substantial under-diagnosis of mental disorders by IP’s assessing 
the disability claim. In reporting the results of our assessment of their diagnostics 
of mood and anxiety disorders among disability claimants, we have presented false 
diagnostic outcomes only. To complete the diagnostic quality of IP’s, we here give the 
true-positive and true-negative outcomes also. These are for mood disorder 33.3% and 
91.6%, respectively, and for anxiety disorder 21.4% and 97.8%, respectively. Taken together, 
these findings indicate that IP’s far better recognize the absence of DSM-IV classified 
mood and anxiety disorders (high specificity) then their presence (low sensitivity). In the 
latter, the disability assessment by IP’s is likely to be suboptimal.
 We did not investigate possible consequences of under-diagnosis by IP’s of 
mental disorder. It could be that they adequately recognized functional limitations and 
impairments associated with unspecified poor mental health, without diagnosing the 
underlying mental disorder itself. Then the disability assessment may have been adequate, 
but the claimants possible need for treatment was not seen, possibly diminishing their 
chances of health recovery and functional improvement. This may have led to prolonged 
disability duration and a decreased chance to RTW. If both the mental disorder and related 
impairments were not recognized, then the disability assessment by the IP’s has obviously 
been suboptimal. In general, assessments with false negative outcomes may result in 
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claimants returning to work that is mentally (or physically) too demanding, developing 
more symptoms and impairments and renewed sick leave. Professional training to improve 
diagnostic abilities of IP’s may result in fewer false-negative diagnoses. In a Danish study it 
was found that better recognition of undetected psychiatric disorder in long-term sickness 
absence lengthened the duration of sickness absence [15]. Nevertheless, although better 
recognition of treatable mental disorders and related impairments may initially result in 
a temporary increase of disability benefit allowance and possible delayed RTW, in the 
end through effective monitoring of treatment results and re-evaluations by IP’s, it may 
prevent permanent disability.

Screening for mental disorders
A valid mental health screening as an initial step in the disability assessment process 
may help to prevent under-recognition of mental disorders. Our study on the screening 
quality of three short scales provides a reliable screening tool, the 10-item Kessler 
Psychological Distress Scale (K10) [16]. After a positive screen, the in-depth disability 
assessment interview that follows the screening, might reveal an actual and under-
treated mental disorder. If so, psychiatric consultation by a psychiatrist or a specialized 
insurance physician trained in psychiatric diagnostics and treatment, may provide a tailor-
made plan for treatment and rehabilitation. Such an intervention might be effective to 
shorten duration of disability and to promote RTW in this vulnerable group. Psychiatric 
consultation has been proven effective in occupational health care. Research in that 
setting showed early psychiatric consultation to improve time to RTW in sick listed 
employees with common mental disorders as compared to referral to specialist mental 
health care professionals [17]. 
 The primary goal of the screening procedure we introduced within the study design 
was practical: we wanted to limit respondent burden by administering the comprehensive 
CIDI at T1 after a positive mental health screen only. The outcomes of our validity study 
on the psychometric properties of the screeners raise the question whether these scales 
and the K10 in particular, should be implemented on a large-scale basis by the Social 
Security Institute (SSI) to be used in every disability assessment as screener for mental 
health problems. A useful guide to answer this question is provided by a landmark 
paper by Wilson and Jungner published in 1968. In that paper, the authors formulated 
ten criteria for screening for disease [18]. Two central criteria are the availability of an 
accepted treatment for patients with recognized disease and of facilities for diagnosis 
and treatment. Many therapeutic strategies and interventions have been proven to be 
reasonably effective in treating mental disorders [19]. However, meeting the Wilson 
and Jungner criteria with respect to screening with the K10 for mental disorders to be 
used in disability assessments, is problematic. Although work directed interventions 
combined with cognitive behavioral therapy seem to have a positive effect on RTW for 
absentees with common mental health problems [20-22], up until now, there are no 
specific interventions with proven (cost) effectiveness for RTW after two years of sickness 
absence of persons with a previously undetected mental disorder. Detecting a hitherto 
concealed mental health problem by screening may result in adequate evaluation of 
related impairments and limitations, and may contribute to the quality of the disability 
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assessment. Therefore, the unavailability of effective treatment notwithstanding, 
we propose to employ the K10 as a standard screening instrument in every disability 
assessment by the SSI. Answers of claimants on separate items of the K10 may guide the 
following disability assessment interview, aiming to either identify or exclude an actual 
mental health disorder. 

Diagnosis of adjustment disorder
The prevalence of adjustment disorder (AD) in the cohort of disability claimants was 
assessed with the Diagnostic Interview Adjustment Disorder (DIAD), a newly developed and 
validated instrument to make up for a diagnostic deficiency of the CIDI. Since the criteria in 
the DSM-IV for the diagnosis AD are vague and a-specific, we operationalized criteria based 
on the literature and through iterative discussion in the research group. Initial content and 
construct validation shows the DIAD to be of potential value for the diagnosis of AD. 
 The DIAD was developed as a research instrument and in its present form is not 
suitable for use in the daily practice of IP’s. Initially, we considered the DIAD to be a 
secondary product of our study. However, soon we recognized the development and the 
subsequent validation of the DIAD as a starting point of interesting further research. Our 
study on the validity of the DIAD is a first initial step in a more comprehensive future 
validation process. Further studies on reliability and validity of the DIAD are clearly 
needed. Therefore, we did not include AD diagnosed by the DIAD in our study on under-
diagnosis and under-treatment of mental disorders, nor did we include AD as independent 
variable in our study on predictors of functional improvement and RTW. It can not 
be excluded that this has influenced the results of the studies that used the CIDI, by 
diagnosing depression or anxiety disorders, while in fact adjustment disorders are present. 
By not using the DIAD in these studies, the prevalence of DSM-IV classifications may have 
been overestimated. 

under-treatment of mental disorders
We found almost 50% of 12-month DSM-IV classifications of either a major depression or 
a general anxiety disorder, and 80% of social phobia to be undertreated. Large general 
population surveys have shown a dose-response relationship between mental disorder 
severity and probability of treatment: the proportion in treatment is much higher among 
serious cases than among moderate cases [23]. Results from other studies imply that most 
primary care patients adequately estimate their need for care: untreated patients without 
a self-perceived need had relatively mild mental health symptoms and were probably able 
to solve their problem themselves [24]. 
 However, our study identifies a large subgroup of disability claimants reporting 
severe impairment and disability without ever having received adequate treatment. We 
defined treatment as being adequate had it started within three years after the onset of 
symptoms. This period includes the two years between the first day of sickness absence 
and the moment disability benefit was claimed. In this period, claimants are likely to have 
been in the care of several medical doctors, i.e. general practitioners, medical specialists, 
occupational physicians (for sick listed workers with an employment contract) and IP’s (for 
sick listed temporary agency and unemployed workers). It seems that in these contacts, 
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respondents with an under-treated mental disorders, did not present mental health 
symptoms. As a consequence, need for treatment was likely not to have been discussed, 
despite the severity of symptoms. Our study does not give information as to the reasons 
why these respondents did not disclose their mental health problem and need for 
treatment in prior contacts. In general, in studies on depression and anxiety, many patient-
centered barriers to treatment were identified: a preference to self-manage mental 
health problems, inability to afford treatment, lack of health insurance, shame, stigma 
and perceived lack of effectiveness of treatment [24-26]. However, barriers to treatment 
may also be physician-centered. Since adequate recognition of a mental health problem 
is a prerequisite for adequate treatment, under-recognition is likely to be an important 
physician-centered barrier to treatment. 
 IP’s assessing disability benefit claims focus on the evaluation of the medical 
condition (disease, symptoms, impairments), the functional status (limitation of activities) 
and rehabilitation efforts [27]. For their assessment of diagnosis and treatment of the 
disorder(s) as cause of disability, IP’s rely in part on historic and actual medical data 
provided by occupational and treating physicians. When barriers to treatment, whether 
patient- or physician-centered, have not been overcome in the preceding period of 
sickness absence, disability claimants may have a mental health problem that has never 
been recognized nor adequately treated. 

prognosis
Predicting disability in other studies
In our systematic review of the literature, we could only include seven articles, of which 
four used the same cohort. From these few studies, age older than 50 years was found 
to be a strong predictor of continuing disability and longer time to RTW. For a number 
of other prognostic factors we found limited evidence, some more or less consistent 
with findings in related literature, i.e. mental health factors, history of previous sickness 
absence, negative recovery expectation, socio-economic status, unemployment, quality 
and continuity of occupational care. Some other prognostic factors conflict with existing 
evidence, i.e. gender, level of education, sole breadwinner and supervisor support. 
 In the studies included for this review, the duration of disability at baseline varied 
from two to more than 90 days. Prognostic factors to predict future improvement and 
work status may be disability-phase specific and are likely to change over time [28]. This 
entails that the predictors we found in the studies included in our systematic review, 
may very well differ from factors in a population of persons claiming disability benefit 
after two years of sickness absence. We concluded our review by stating that there is still 
great need for high quality cohort studies to find relevant prognostic factors of long term 
disability among benefit claimants with mental health problems. 

Predicting disability in the present study
The prognostic cohort study presented in this thesis was designed to describe positive 
changes in functioning and work status in the period after the disability benefit claim and 
to examine associated factors. For analysis, we defined change as substantial functional 
improvement and a positive work status after one year follow-up. In this analysis, all 
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diagnoses certified as cause of disability were included, both somatic and mental. We did 
not use CIDI outcomes, i.e. DSM-IV classifications of mental disorder, but among others 
included other factors related to mental health, i.e. psychological distress, alcohol use, 
coping and mental health care use, as independent variables.
 In a separate study, we investigated whether substantial functional improvement 
could be predicted by both claimant and insurance physician. Both were found to be 
able to predict improvement of functioning hardly better than chance. In our study 
that included more potential predictors, we found a discrepancy between functional 
improvement and a positive change in work status: of those not having paid work at 
baseline and reporting substantial functional improvement, only few returned to work 
during follow up. Although substantial functional improvement was common in the 
cohort, we found only one significant factor to predict it, i.e. poorer general mental 
health at baseline. Apparently, other unknown factors not included in our study, were also 
associated with functional improvement. Although RTW after one year follow-up was rare, 
we found for claimants having paid work at baseline a more than sixteen fold increased 
odds of having paid work one year later. We only found one other significant, albeit weak 
predictor associated with work status after one year follow-up. Contact with a medical 
specialist in the three months preceding baseline, was negatively associated with having 
paid work one year later. 

Interpretation of results
Few claimants returned to work after the claim assessment, although many reported 
substantial functional improvement. Effective re-assessments of disability benefit, 
followed by rehabilitation support for those able to work, might prevent claimants 
to remain in permanent disability benefit. Theoretically, expectations of claimants 
themselves and of the IP’s assessing the claim may target such re-assessments. However, 
neither prediction can be used to plan effective re-assessments due to their limited 
accuracy. A screening procedure with a reliable and valid screening measure preceding 
such re-assessments might be able to select those showing clinically significant functional 
improvement. However, such a screening tool is not available as yet.
 The finding that poorer mental health at baseline predicts functional improvement 
one year later, seems counter-intuitive. This unexpected association may be explained 
by assuming that initial poor mental health resulting from stress surrounding the 
assessment by the SSI, improves over time and in turn leads to better functioning. We 
found confirmation for this process by a Norwegian study that examined health status 
before, during and after disability benefit award. That study found symptom improvement 
towards pre-benefit levels after the claim [29]. In our study, it seems that some health 
complaints in disability claimants are temporary and might be associated with the 
disability assessment process itself. Claimants may experience relative financial security 
after the definitive assessment of their disability benefit claim after having been on sick 
leave for two years, improving self-perceived mental health and functioning. If so, re-
assessments may nourish feelings of insecurity anew, possibly resulting in more distress, 
worsening of functioning and increased disability. This mechanism might contribute to 
keeping disability beneficiaries trapped in permanent disability. 
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The very strong association between work status at baseline and after one year follow-
up clearly illustrates the importance of RTW as early as possible, preferably during the 
sickness absence preceding the disability benefit claim. Finally, we only found one other 
significant, albeit weak predictor associated with work status after one year follow-up: 
contact with a medical specialist in the three months preceding baseline, was negatively 
associated with having paid work one year later. In our view, this weak association can be 
totally explained by the assumption that among those likely to visit medical specialists 
more often, severe and disabling somatic medical conditions are more prevalent. No other 
medical factors were found.

›methodological considerations‹

With regard to methodology, the studies included in this thesis have strengths and 
limitations. They have been discussed in the chapters describing the separate studies. 
Three methodological issues need to be examined more closely since they may affect 
all studies described in this thesis (except the systematic review). The first concerns the 
study design. The second methodological issue concerns  validity, related to our use of 
the DSM-IV classification system and the CIDI, matching the DSM-IV. The third issue is 
whether the results can be generalized to larger populations of disability claimants.

study design
The study design has several important strengths. To our knowledge, it is the first 
prognostic study investigating long-term disability and (mental) health in a population of 
disability claimants. It was designed as an inception cohort study conform methodological 
standards [30]. Participants were identified at a uniform time point, i.e. the moment 
disability was claimed after two years of sickness absence. The study population was 
recruited at only one regional SSI office, facilitating optimal management of the PREDIS 
project with the researcher on site. The cohort was followed up for a sufficient period of 
time for the outcomes to occur. Data were collected prospectively. Apart from the DIAD, 
the study used existing measures with proven reliability and validity. Relevant domains of 
the International Classification of Functioning, Disability and Health (ICF) model [31] were 
covered, including the assessment of disorder related factors, impairments, activities, 
work status, and personal and environmental factors. The study covered diagnosis of 
almost all potential DSM-IV classifications of mental disorders. A further strong point is 
the linkage of questionnaire and interview data to reliable registry data, i.e. certified ICD-
10 classifications of somatic and mental disorders, loss of earning capacity (LEC) and work 
status.
 The aim of our cohort study was to obtain information about the target population, 
i.e. all persons claiming disability benefit after two years sickness absence at the SSI in the 
Netherlands. Ideally, participants should have been recruited from the target population 
using a random selection procedure. However, we considered random selection not 
feasible, since we expected it to result in unacceptable logistic complexities and high 
project costs. Instead, we organized the study at only one regional SSI office, servicing 
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only the northern region of the Netherlands. By doing this, we tried to balance a less 
complicated project management and lower costs with possible selection bias by sampling 
error. We could not base our expectations about the response rate on literature, so we 
were prepared for a low response rate. Therefore, to guarantee adequate estimation of 
any selection bias resulting from a low response rate, we made certain that relevant and 
reliable data on demography and certified diagnosis of the target population and of non-
responders were available to us from the SSI registry. Although, in our opinion, we have 
done our utmost to achieve the optimum, eventually the response rate turned out to be 
low at 24.3%. There may have been several reasons for this low response. It may be due 
to the stepped informed consent procedure. The same consent procedure was used in 
another Dutch study on mental health problems among long term work disabled persons 
with a response rate that was comparably low [32]. The low response rate in the present 
study may also be related to the comprehensiveness of our measures, i.e. a lengthy 
psychiatric interview (CIDI). This may have kept eligible participants from giving consent. 

validity of the dsm-iv and the cidi
DSM-IV classification system
Throughout this thesis, we have used the DSM-IV classification system as gold standard 
for the diagnosis of mental disorders. However, the use of the DSM-IV may be questioned, 
since there is no gold standard in the field of psychiatry for the diagnosis of mental 
disorders and it is very unlikely that there will ever be one. Although the DSM-IV is widely 
accepted and used by clinicians and researchers in diverse contexts for the classification 
of mental disorders, it is subject to criticism relating to its supposed lack of reliability 
and validity. Different studies on inter-rater reliability of different DSM-IV classifications 
using a structured clinical interview for DSM-IV (SCID) [33], show considerable ranges 
of rater agreement [34,35]. Opponents question whether the DSM-IV classifications are 
valid, i.e. describe discrete disease entities that really exist. Theoretically, the validity of 
the DSM-IV could be assessed by comparing the outcomes of clinical interviews assessing 
mental disorder conform the DSM-IV, with an infallible gold standard, e.g. a biochemical 
or genetic etiological marker, or findings from neuro-imaging techniques. However, such 
gold standards do not exist.
 The American Psychiatric Association (APA) published the first edition of the DSM 
in 1952. Since then, the DSM have included an increasing number of categories of mental 
disorder, from 106 disorders in the DSM-I with 119 pages to the DSM-IV published in 1994, 
listing 297 disorders in 911 pages. The proliferation of classifications from the DSM-I to the 
DSM-IV may have led to increasing rates of psychiatric comorbidity. Indeed, many studies 
found high rates of co-occurring DSM-IV diagnostic categories [36], suggesting that the 
DSM-IV defines boundaries that do not actually exist in real nature and that categories 
represent different aspects of larger underlying complexes, rather than discrete diseases, 
 For the diagnosis of mental disorders, the DSM-IV uses polythetic criteria sets in 
a categorical system. For example, a minimum of five criteria out of ten are sufficient to 
classify for borderline personality disorder. Thus, 256 different combinations of criteria for 
this disorder are possible. Clearly, this diagnostic heterogeneity also affects the validity of 
the DSM-IV. 
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The DSM-IV claims to be a-theoretical. However, since it represents consensus among a 
group of psychiatrists involved in the development of the DSM-IV, the system obviously 
reflects current views on mental health, on how normal can be delineated from abnormal, 
and on how mental illness is classified. Furthermore, another important aspect of the 
a-theoretical approach of the DSM-IV is the disregarding of any environmental factor 
related to the mental health complaints. Many critics argue that this has led to substantial 
over-diagnosis of mental disorders, both in research and in clinical practice [36]. 
 Given the limited validity of the DSM-IV, it cannot be excluded that in some cases, 
the DSM-IV used in this thesis has labeled normal live problems with a mental disorder. 
In general, a false-positive psychiatric label is harmful for the individual and may hinder 
future participation. In this thesis, the DSM-IV may have classified depressive symptoms 
in a disability claimant, naturally occurring after stressing events, e.g. unemployment and 
financial mishap after job loss, as meeting criteria for a full major depressive disorder 
in need of treatment. Such claimant might benefit more from empathetic support, i.e. 
adequate rehabilitation aimed at RTW, than from any psychiatric treatment. In fact, 
wrongfully indicated psychiatric treatment is likely to have an adverse effect on return 
to work and participation. However, in our study described in Chapter 3, we show that 
the DSM-IV classifications of mental disorders were predominantly serious in terms 
of disability and days out of working role. So, even if these mental disorders were 
misclassified, claimants were recognized as having serious problems with invalidating 
consequences likely to be in need of adequate intervention aimed at return to work. 
 The developers of the DSM-IV forewarn not to use the system in a cook book fashion 
and require that specific diagnostic criteria serve as mere guidelines to be additionally 
informed by clinical judgment [37]. Therefore, in the studies described in this thesis, any 
misclassification by the DSM-IV might have been prevented only if the CIDI was followed 
up by sound clinical judgment through specialist consultation. This is clearly beyond the 
scope of this thesis.

Composite International Diagnostic Interview
The validity of the CIDI used in this thesis, may be limited due to factors related to the 
DSM-IV. These factors are discussed in the previous section. The validity of the CIDI may 
also be limited due to methodological problems within the CIDI itself, resulting in biased 
responses. According to the developers of the CIDI, these methodological problems may 
arise when respondents are unable to comprehend questions and tasks in the CIDI, and 
are not motivated and unable to answer accurately [38]. 
 First, in the PREDIS cohort, that consisted of relatively higher educated respondents, 
bias due to decreased question comprehension and task understanding is not likely. 
Second, claimants might be less motivated to answer accurately, since many CIDI 
questions deal with potentially embarrassing and stigmatizing experiences. Since we 
found substantial under-diagnosis and under-treatment among respondents, it cannot 
be excluded that shame and stigma have resulted in inaccurate responses. If so, the 
prevalence of DSM-IV classifications of mental disorders in this thesis may have been 
underestimated. Third, in theory, persons claiming disability benefit might be less 
motivated to give accurate responses and might have overstated their mental complaints 
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hoping to be considered for higher benefit. This may have overestimated the prevalence of 
DSM-IV classifications of mental disorders. However, in the information letter we sent to 
all eligible disability claimants, we stated explicitly that participation in the PREDIS cohort 
study would not influence the disability assessment by the SSI nor its outcome. Fourth, 
the ability of claimants to answer accurately might also have been influenced by fatigue 
and loss of concentration due to the lengthy CIDI interview time. The entire CIDI takes 
an average of approximately two hours to administer in most general population samples 
[38]. However, in the PREDIS cohort of claimants, in many cases the interview lasted up 
until three to four hours, depending on the number of diagnostic sections for lifetime 
classifications for which respondents screened positive. The high prevalence of DSM-IV 
comorbidity we found among CIDI completers (n=346), is an indication of interview time: 
the prevalence of more than one lifetime mental disorder was 58%. So, more than half 
of the CIDI’s administered are likely to have lasted more than two hours. To minimize 
response bias, interviewers were instructed to be alert and if respondents showed any 
signs of fatigue, to ask them whether they felt able to complete the CIDI in one session. 
If not, the remaining interview was administered at a later moment within one week. 
Administering the CIDI in two separate sessions was only necessary in very few cases. 
Therefore, it is unlikely that fatigue and loss of concentration have biased CIDI responses.

generalizability
The low response rate (24.3%) of the PREDIS study requires careful assessment of 
generalizability of the results. The study population was sampled at two levels: from all 
persons claiming disability benefit at a local SSI office (level 1), servicing three northern 
provinces of the Netherlands (level 2). To assess generalizability at level 1, we compared 
responders with non-responders. To assess generalizability at level 2, we compared the 
study sample with the target population of all persons claiming disability benefit in 
the Netherlands. At both levels, we found no significant differences as to gender and 
prevalence of ICD-10 classifications of somatic and mental disorder certified by the IP as 
cause of disability. However, at level 1 we found responders to be significantly older than 
non-responders, and at level 2 we found the study sample to be significantly older and 
higher educated than the target population. 
 The difference in age and educational level may have resulted in biased prevalence 
rates of mental disorder by selection. In general, poor mental health is prevalent at all ages 
with the highest prevalence occurring in the youngest age groups [39]. Prevalence rates 
of mental disorders found in the present study may therefore be an underestimation. It 
is difficult to estimate whether over-inclusion of respondents with higher education in 
the study sample has led to selection bias as to prevalence of mental disorder, since the 
association of level of education with prevalence rate of mental disorder is not clear [40]. 
It is generally assumed that higher prevalence is found among lower educated persons 
[39]. Therefore, the prevalence of mental disorder in the study sample may also have 
been underestimated due to the over-inclusion of higher educated respondents. Caution 
is needed generalizing our research findings to populations in countries outside the 
Netherlands with different legislations and social security systems. 
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›implications for practice‹

The results of the PREDIS cohort study may have practical implications for stakeholders, in 
the first place for IP’s involved in disability benefit assessments, but also for occupational 
physicians and IP’s in occupational care, for treating physicians, whether general 
practitioners or medical specialists, and for policy makers at government and employer 
level. Some of the implications listed below may apply to more than one of the mentioned 
stakeholders.

Insurance physicians should …

•  be aware of a possible long prior history of poor mental health in claimants. In 
disability assessment interviews, they should carefully take claimants medical history 
to identify factors related to impaired past work performance and reporting sick. 

•  improve skills to diagnose mental disorders among disability claimants. In disability 
assessment interviews, they should more closely adhere to their professional 
guidelines and explicitly inquire about any mental health problems, even if a somatic 
disorder seems to be the only cause for the disability claimed. They should use 
the scores on separate items of the K10 as an agenda for the follow-up disability 
assessment interview to ascertain the presence or absence of a present state mental 
disorder. 

•  be aware of substantial under-treatment of serious mood and anxiety disorder among 
disability claimants and patients. They should explicitly ask whether claimants or 
patients have been adequately treated in the past. Since most IP’s do not have much 
treatment experience, they may need professional training to be able to assess 
whether treatment was adequate. Once under-treatment has been ascertained, IP’s 
should closely collaborate with professionals in primary, secondary and occupational 
mental health care to promote effective treatment and multidisciplinary interventions 
aimed at health improvement, occupational rehabilitation, return to work and 
prevention of permanent disability.

•  be aware that poor mental health reported by claimants at the disability assessment 
interview may be associated with distress resulting from the disability assessment 
process itself and that it may improve after the claim assessment. They should be able 
to discriminate between impairments that may be related to temporary self-reported 
health problems caused by the disability assessment process and impairments more 
likely to be related to the underlying medical condition.

•  be aware of possible adverse effects on future RTW after the awarding of full disability 
benefit with a favorable prognosis of recovery. When re-assessing these claims, they 
should be aware that failure to return to work of beneficiaries may be related to the 
disability assessment process, rather than to the underlying medical disorder(s).

•  more communicate and cooperate with treating physicians to harmonize policies on 
diagnostics, treatment and disability management for claimants with less disabling 
conditions who continue to receive specialist care after the disability benefit claim.
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Occupational physicians should …

•  be aware that many mental health problems have onsets in early working careers, 
often co-occur with other mental and somatic disorders and may lead to future long-
term sickness absence and disability if undetected and not adequately treated.

•  not only focus on sick leave assessment once an employee has called in sick, but also 
on prevention of sickness absence and disability. They should include counseling and 
treatment of workers at risk, while at the same time being careful not to medicalize 
normal life problems.

•  target prevention of long-term sickness absence especially at older workers who run a 
higher risk of continuing disability due to mental health problems. 

•  optimally contribute to return to work of sick listed workers in the period before 
disability benefit is claimed to prevent continued or permanent work disability 
thereafter.

Treating physicians should …

•  be aware that many mental health problems have early onsets and high comorbidity, 
and may lead to future long-term sickness absence and disability if undetected and not 
adequately treated in primary or secondary care.

•  seek more communication and cooperation with occupational physicians and IP’s on 
diagnostic , treatment and workability issues of sickness absentees and disability 
claimants.

Policy makers should …

•  support development and implementation of effective strategies to prevent sickness 
absence among older workers.

•  consider to implement the first disability benefit assessment at an earlier moment 
than after two years of sickness absence.

•  facilitate effective re-assessments of claimants disability with partial or full disability 
benefit with a favorable prognosis, while providing financial security after benefit-loss 
by tailor-made interventions aimed at swift return to paid employment. 

 

›recommendations for further research‹

research in predis 
For this thesis, we used not all the data available in the PREDIS dataset. First, we did not 
use the data collected with the self-report questionnaire at the intermediate measurement 
Tvar. In further research, we plan to examine the agreement between IP prognosis of 
functional improvement and actual functional improvement as reported in the WHODAS 
section of the Tvar questionnaire, and to analyze the associations between these two 
outcomes and independent variables, i.e. demographics, diagnosis of mental disorder, 
coping, social support and health care use. Second, we also did not use the diagnostic 
data collected after one year follow-up with the shortened version of the CIDI, generating 
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12-month DSM-IV classifications of mental disorders. In further research in the PREDIS 
cohort, it would be interesting to assess the incidence rate of DSM-IV classifications 
of mental disorders, and to examine factors associated with the development (or 
termination) of mental disorders during follow-up. Third, we plan to examine associations 
of under-diagnosis by IP’s and under-treatment of DSM-IV mood and anxiety disorders 
with functional improvement and work status of disability claimants. 

research related to predis 
First, we recommend to study the effect of introducing the K10 as tool to screen 
for mental disorders in disability assessments by IP’s of the SSI. In such a study, 
important research questions are whether K10-screening results in higher prevalence of 
undertreated mental disorders and initial increased disability benefit inflow. Second, the 
content of the DIAD should be further validated and its reliability should be assessed 
through test-retest and inter-rater reliability studies. Concurrent validity should be 
assessed by comparing DIAD outcome with those of clinical psychiatric interviews that 
include the diagnosis AD. 

other disability research
Of the 31 independent variables we included in the study investigating prognostic factors, 
we found only one factor to predict functional improvement and three significant factors 
to predict future work status. Other prognostic studies in all-cause disability research 
have identified older age, history of sickness absence, severity of symptoms, high job 
demands, contact with medical specialists, perceived work attitude, self-efficacy and 
perceived social support to predict long-term sickness absence [9,33,34]. Some of these 
factors were also included in our study, but we found them not to be significant predictors. 
This may be due to population differences: those studies were conducted in populations 
of workers on sickness absence with a duration much shorter than two years. As stated 
before, prognostic factors of future improvement and work status may very well be 
disability-phase specific, likely to change over time [27]. Other factors may play a role that 
were not included in the present study. Therefore, there is still need for prognostic cohort 
studies focusing on mental health, including claimants on long-term disability benefit 
using recovery of health and functioning, and RTW as primary outcome measures. These 
may aim at replicating findings of the present study, but also at identifying other factors, 
that may influence the course of disability after the claim. 
 The results of our study show that if one loses one’s job in the period leading up to 
the claim, the probability of returning to some form of employment in the year after the 
claim becomes very low. It might be hypothesized that a disability benefit assessment 
at an earlier moment, when a sick listed worker has not yet lost contact with work, 
may be more effective in supporting claimants to return to work. Further study should 
inform whether this hypothesis holds. Our finding that poorer mental health at baseline 
predicts functional improvement one year later, might be an unintended effect of the 
disability process itself. It is recommended to conduct studies to explore whether such 
effects actually exist and whether they keep claimants off work and, if so, how this may 
be prevented. We recommend to assess and compare the validity of functional status 
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rating scales to screen for re-assessment eligibility, e.g. by the WHODAS, and of other 
instruments that are potentially suitable to assess functioning in this population. 
 IP’s and treating physicians need to improve their communication and should 
cooperate to prevent negative consequences of under-diagnosis and under-treatment, 
and to promote participation of those able to work, despite limitations. They need to find 
common goals to enable bilateral cooperation, e.g. by joint professional training, taking 
part in joint meetings to discuss patients/claimants or brief mutual internships. More 
multidisciplinary professional guidelines can be developed, integral addressing issues of 
work and health. Whether these activities contribute to improve diagnosis, treatment and 
participation of claimants with poor mental health warrants further study.
 Longitudinal general population studies are required to prospectively assess the 
long-term effect of under-diagnosis and under-treatment of mental disorders on work 
ability, sickness absence and disability, and return to work at any moment before or after 
the disability claim assessment. For such studies large populations must be included. 
Also, behavioral characteristics, e.g. motivation and self-efficacy, should be included as 
secondary outcomes. A possible negative effect on RTW of the disability benefit system 
needs clarifying. Preferably, such future cohort studies should be preceded by pilot 
studies in which methods are designed to improve response rates. In some countries large 
population based cohorts and biobanks are being built with follow-up time of many years 
to investigate universal risk factors and their modifiers for multifactorial diseases. Such 
cohort studies primarily target risk factors for single and multiple diseases. Additionally, 
risk factors for decreased work ability, sickness absence and disability should be included 
in these large multidimensional cohort studies. 
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The general aim of this thesis is to generate knowledge on socio-demographic 
characteristics, diagnosis and treatment of mental disorders in a population of persons 
claiming disability benefit after two years of sickness absence, and to identify factors that 
predict functional improvement and return to work (RTW) in the period after disability 
benefit has been claimed and assessed. 

Chapter 1 introduces the topic of this thesis by providing background data on the 
epidemiology of mental health and disability. To prevent permanent disability, knowledge 
is needed on socio-demography, diagnosis and treatment of claimants with mental 
disorders, and to identify factors that predict improvement of functioning and RTW 
after disability benefit has been claimed. In this thesis the International Classification of 
Functioning, Disability and Health (ICF) is used, a bio-psycho-social classification system 
that defines disability as an umbrella term for impairments, activity limitations, and 
participation restrictions. This introductory chapter provides general information on how 
mental disorders are classified and assessed in this thesis. For the classification of mental 
disorders, we used the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV). 
For assessment, we used the Composite International Diagnostic Interview (CIDI). A new 
structured interview especially developed for this thesis to make up for a diagnostic 
deficiency in the CIDI, is introduced: the Diagnostic Interview Adjustment Disorder (DIAD).

Chapter 2 describes setting, design and methods of PREDIS (PREdicting DISability), a 
prospective cohort study with one year follow-up on mental disorders and long-term 
work disability among persons claiming disability benefit after two years of sickness 
absence. Participants were recruited from October 1, 2008 to March 31, 2010 at a regional 
office of the Dutch Social Security Institute (SSI), servicing the  northern region of the 
Netherlands. The response rate was 24.3%. All diagnoses certified as cause of disability 
were included, both mental and somatic. Participants (n=375) were measured at two 
time points, at baseline after the assessment of their disability benefit claim (T0) and 
after one year (T1). Participants with a favorable prognosis of functional improvement 
according to the SSI insurance physician assessing the disability claim, were measured 
at an intermediate time point during follow-up (Tvar), i.e. in the month their functioning 
was predicted to have been improved. At these time points, a self-report questionnaire 
was used to assess socio-demographic characteristics, mental health (General Health 
Questionnaire with 12 items, GHQ-12), psychological distress (Kessler Psychological Distress 
Scale with 10 items, K10), alcohol use (Alcohol Use Disorder Identification Test, AUDIT), 
functioning (World Health Organization Disability Assessment Schedule, WHODAS), health 
care utilization (Trimbos/iMTA questionnaire for Costs associated with Psychiatric Illness, 
TiC-P), coping (Utrecht Coping List with 15 items, UCL) and social support (Social Support 
Questionnaire for Transactions and Satisfaction, SSQT/SSQS). At T0 and at T1, respondents 
were interviewed at their home by trained lay interviewers with the CIDI and the DIAD to 
provide diagnostic data on DSM-IV classifications of mental disorders. Not all participants 
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were re-interviewed at T1. Eligibility was determined by a screening procedure to identify 
participants at risk for a mental disorder. Data obtained with the questionnaires and the 
CIDI were linked to registry data obtained from the SSI on ICD-10 classifications of somatic 
and mental disorders certified as cause of disability, disability assessment outcomes and 
work status. 

Chapter 3 provides information on prevalence, comorbidity, age-of-onset and severity of 
mental disorders among persons in the PREDIS cohort. We performed a cross-sectional 
analysis at baseline (T0) of data provided by CIDI completers (n=346) within the cohort. 
CIDI data on DSM-IV classifications of mental disorders, age-of-onset and severity were 
linked to SSI registry data on demographics and ICD-10 classifications of somatic disorders 
certified as primary cause of disability. 
 The mean age of respondents was 49.8. The prevalence of DSM-IV classifications 
was 69.9% for lifetime, 44.5% for 12-month and 25.4% for 30-day mental disorders. The 
most prevalent categories of mental disorders were mood and anxiety disorders with a 
prevalence of 28.6% and 32.9%, respectively. Mood and most anxiety disorders had onsets 
in adolescence and early adulthood. Social and specific phobias started at school age. Of 
all respondents, 33.7% had more than one 12-month mental disorder. Chronic somatic 
disorders often coincided with 12-month mental disorder. More than two out of three 
specific mental disorders were serious in terms of disability and number of days out of 
working role. It was concluded that disability claimants constitute a vulnerable population 
with a high prevalence of serious mental disorders, substantial comorbidity and ages-of-
onset in early working careers. 

Chapter 4 aims to examine under-recognition, under-treatment and severity of DSM-IV 
classifications of mood and anxiety disorders in the PREDIS cohort. In CIDI completers 
(n=346), registry codes certified according to the ICD-10 by SSI insurance physicians 
(IP’s) assessing the disability benefit claim, were compared with DSM-IV classifications 
based on the CIDI. Levels of ICD-10/DSM-IV agreement were assessed for mood and 
anxiety disorders in the total sample, and prevalence of recent DSM-IV mood and anxiety 
disorders in a pure ICD-10 somatic subgroup. Under-treatment was defined as a treatment 
delay of more than 3 years or no treatment at all. Treatment and severity of undertreated 
DSM-IV mood and anxiety disorders were assessed in two subgroups of disability 
claimants with either a ICD-10 somatic or mental disorder as primary cause of disability, 
irrespective of any ICD-10 comorbidity.
 Levels of ICD-10/DSM-IV agreement were found to be poor (kappa’s: 0.237 for mood 
and 0.260 for anxiety disorders). In the pure ICD-10 somatic subgroup, the prevalence 
of DSM-IV mood and anxiety disorders was 3.8% and 11.4%, respectively. In the ICD-
10 somatic subgroup irrespective of any ICD-10 comorbidity, 45.2% (major depressive 
disorder), 80.0% (social phobia) and 53.3% (general anxiety disorder) were undertreated. In 
the ICD-10 mental subgroup, these percentages were 44.7%, 80.9% and 33.3%, respectively. 
In both of these subgroups, undertreated DSM-IV mood and anxiety disorders were 
predominantly serious in terms of impairment and disability. It was concluded that serious 
mental disorders were substantially underdiagnosed and undertreated among disability 
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claimants. To optimize diagnosis and treatment of disabling mental disorder, medical 
professionals in insurance, occupational and in the health care sector should closely 
collaborate. 

Chapter 5 aims to evaluate the psychometric properties of three short screening 
scales, the 10- and 6-item Kessler Psychological Distress Scale (K10, K6) and the 12-item 
General Health Questionnaire (GHQ-12). These scales were included in the respondent 
questionnaire, to predict present state mental disorders, classified according to the 
DSM-IV among disability claimants and were completed by a representative sample from 
the PREDIS cohort (n=293). The gold standard was the CIDI to diagnose 30-day DSM-IV 
classifications of mental disorders. Cronbach’s alpha's, sensitivity, specificity, positive 
(PPV) and negative predictive values (NPV), and the Areas Under the receiver operating 
characteristic Curve (AUC’s) were calculated. 
 Cronbach’s alpha’s were found to be 0.919 (K10), 0.882 (K6) and 0.906 (GHQ-12).  
The optimal cut-off scores were 24 (K10), 14 ( K6) and 20 (GHQ-12). The PPV and the NPV 
for the optimal cut point of the K10 was 0.53 and 0.89, for the K6 0.51 and 0.87, and for the 
GHQ-12 0.50 and 0.82. The AUC’s for 30-day cases were 0.806 (K10; 95% CI 0.749-0.862), 
0.796 (K6; 95% CI 0.737-0.854) and 0.695 (GHQ-12; 95% CI 0.626-0.765). We concluded that 
the K10, the K6 and the GHQ-12 are valid scales to screen for present state DSM-IV mental 
disorder. The GHQ-12 is outperformed by the K10 and K6, which are to be preferred above 
the GHQ-12. The scores on separate items of the K10 and K6 can be used in disability 
assessment settings as an agenda for an in-depth follow-up interview to ascertain the 
presence of present state mental disorder and to assess associated impairments. 

Chapter 6 describes the development and content/construct validation of a fully structured 
interview for the diagnosis of adjustment disorder (AD), the Diagnostic Interview Adjustment 
Disorder (DIAD). We developed the DIAD by partly adjusting and operationalizing DSM-
IV criteria for AD. Eleven experts were consulted on the content of the DIAD. The DIAD 
was tested in the PREDIS cohort by administering it in combination with the CIDI to a 
representative sample of respondents (n=323). To assess construct validity of the DIAD, we 
explored the associations between the AD classification by the DIAD and summary scores 
of the K10 and the  World Health Organization Disability Assessment Schedule (WHODAS) by 
linear regression. 
 Expert agreement on content of the DIAD was moderate to good. The prevalence of 
AD in the PREDIS cohort using the DIAD was 7.4%. The associations of AD by the DIAD 
with average sum scores on the K10 and the WHODAS supported construct validity of the 
DIAD. It was concluded that the results provide a first indication of the DIAD being a valid 
instrument to diagnose AD. Further studies on reliability and on other aspects of validity are 
clearly needed.

Chapter 7 presents the results of a systematic literature review of current scientific 
evidence about prognostic factors for mental health related long term disability, RTW 
and symptom recovery. Searching PubMed, PsycINFO, Embase, Cinahl and Business 
Source Premier, we selected articles with a publication date from January 1990 to March 
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2009, describing longitudinal cohort studies with a follow-up period of at least one year. 
Participants were persons on sick leave or receiving disability benefit at baseline. The 
methodological quality of included studies was assessed with an established criteria list. 
 Out of 796 studies, seven articles were included, all of high methodological quality, 
describing a range of prognostic factors, according to the ICF-model categorized as 
health-related, personal and external factors. We found strong evidence that older age 
(> 50 years) is associated with continuing disability and longer time to RTW. There is 
limited evidence for the association of other personal factors (gender, education, history 
of previous sickness absence, negative recovery expectation, socio-economic status), 
health related (stress-related and shoulder/back pain, depression/anxiety disorder) and 
external i.e. job-related factors (unemployment, quality and continuity of occupational 
care, supervisor behavior) with disability and RTW. We found limited evidence for the 
association of personal/external factors (education, sole breadwinner, partial/full RTW, 
changing work tasks) with symptom recovery.
 
Chapter 8 investigates the accuracy of predictions by disability claimants and insurance 
physicians with regard to improvement of functioning.  It is further studied whether 
the accuracy differs between subgroups of claimants with mental or somatic health 
conditions. In the PREDIS cohort, data on functioning were obtained at T0 and at T1 
from respondents by the WHODAS. Both claimants and IPs  were asked to predict 
improvement of functioning. Accuracy of their predictions was assessed by sensitivity, 
specificity, and Areas Under the receiver operating  Curve (AUC’s). Mixed logistic 
regression was conducted to explore differences in accuracy between claimants with 
mental and somatic conditions. 
 One third (32%) of disability claimants were found to improve beyond the standard 
error of measurement. Disability claimants and insurance physicians were able to 
predict this improvement of functioning, but to a limited extent, with an AUC of 0.61 for 
insurance physicians and 0.62 for disability claimants. We found no statistically significant 
differences in the accuracy of the predictions in claimants with mental or somatic health 
conditions. It was concluded that  both insurance physicians and disability claimants were 
unable to predict improvement with high levels of accuracy, although claimants showed 
substantial functional improvement during follow up. Alternative ways to screen for 
eligibility for re-assessments, such as the use of self report instruments over time, should 
be considered.

Chapter 9 provides more knowledge on factors that predict functional improvement 
and work status after the disability benefit claim. In the PREDIS cohort (n=375), logistic 
regression was used to analyze associations between predictors (demographics, mental 
health, psychological distress, alcohol use, health care utilization, coping, social support, 
certified ICD-10 diagnosis, Loss of Earning Capacity, having paid work at T0) and outcomes 
(functional improvement on the WHODAS exceeding the standard error of measurement 
and work status at follow-up). 
  Functional improvement on total WHODAS was reported by 32% of claimants. Of 
those not having work at baseline and whose functioning improved during follow-up 
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(n=117), only 10.6% had paid work one year later. We found one predictor of functional 
improvement: a GHQ-12 sum score>20 (OR 2.9; 95% CI 1.54-5.34; p<0.01). We found two 
factors to positively predict having paid work at T1: having paid work at baseline (OR 16.8; 
95% CI 6.55-43.14) and Loss of Earning Capacity <80% (OR 4.6; 95% CI 1.87-11.42). One factor 
was found to negatively predict having paid work at T1: contact with a medical specialist 
(OR 0.4; 95% CI 0.19-0.87). Only a limited number of factors was found to significantly 
predict functional improvement and return to paid work after the disability benefit claim, 
having paid work at baseline being by far the most important factor. 

Chapter 10 presents a general conclusion and discussion focusing on the main findings as 
to diagnosis, treatment and prognosis of mental disorders. Methodology, i.e. study design, 
validity of the DSM-IV and the CIDI, and generalizability are discussed and implications 
for practice and future research are given.
 The studies in this thesis show that disability claimants constitute a vulnerable 
population with a high prevalence of serious mental disorders with early onset that 
are substantially underrecognized and undertreated. The brief Kessler Psychological 
Distress Scale was found to be a valid screener of poor mental health in a population of 
disability claimants. Furthermore, the initial validity of a newly developed interview 
schedule to diagnose adjustment disorder among disability claimants, the Diagnostic 
Interview Adjustment Disorders (DIAD), was shown to be good. Systematically reviewing 
the literature,  only age older than 50 years was found to be a strong predictor of longer 
duration of disability. Both insurance physicians and disability claimants were not able 
to predict functional improvement accurately. Many disability claimants were shown to 
improve in functioning without returning to paid work. Poor mental health was found to 
predict future functional improvement. Being assessed with no or partial work disability 
and having paid work at baseline strongly predicted having paid work one year later. 
Finally, contact with a medical specialist predicted work loss one year later.
 The high prevalence of serious mental disorders with onsets in early working careers 
suggests a long lasting prior history of mental health problems in the period the PREDIS 
participants were still at work. Moreover, the PREDIS study identifies a substantial number 
of disability claimants reporting severe disability and days out of the working role without 
ever having received adequate treatment. It seems that in prior contacts with medical 
professionals, i.e. treating physicians, occupational physicians and insurance physician 
in occupational care, many respondents with an undertreated mental disorders, did not 
present mental health symptoms and need for treatment was not discussed. These findings 
implicate that these medical professionals should collaborate more closely aiming to 
optimize diagnostic and treatment of mental disorders, to help prevent long-term disability 
and to promote return to work in the period preceding the disability benefit claim. 
 Indications were found of substantial under-diagnosis of mental disorders by 
insurance physicians assessing the disability claim. This implicates these insurance 
physicians need to be more aware of diagnosis and treatment of mental disorders among 
disability claimants. To improve diagnostics, the K10 is recommended as a standard 
screening instrument in every disability assessment to guide the disability assessment 
interview. 
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Substantial functional improvement was found to be common among disability claimants, 
but both insurance physicians and disability claimants were unable to accurately predict 
it. Other valid methods to evaluate functional improvement are needed, enabling effective 
re-assessments of eligible disability beneficiaries.
 Of the 31 prognostic factors studied, only one factor, i.e. poor mental health at 
baseline, was found to be significantly associated with functional improvement. This 
unexpected finding may be explained by a temporary increase of mental health complaints 
as a result of insecurity associated with the disability assessment process itself. Despite 
functional improvement only about 10% of claimants succeeded in returning to paid work 
after one year follow-up. The very strong association between having paid work at baseline 
and after one year follow-up clearly illustrates the importance of return to work as early 
as possible, preferably during the sickness absence preceding the disability benefit claim, 
even when serious health problems are present.
 Recommendations are given for further research. Using the PREDIS data set, 
associations of under-diagnosis by IP’s and under-treatment of mood and anxiety 
disorders with certified disability, functional improvement and work status of disability 
claimants are worth investigating. Reliable and valid scales to rate functional status should 
be developed to screen for re-assessment eligibility. Collaboration between insurance, 
occupational and treating physicians should be promoted and its effectiveness evaluated. 
There is still great need for research on modifiable prognostic factors of continuing 
disability and RTW among benefit claimants with mental health problems.
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Het doel van dit proefschrift is het genereren van kennis over socio-demografische 
gegevens, diagnose en behandeling van psychische aandoeningen in een populatie van 
personen die een arbeidsongeschiktheidsuitkering aanvragen na twee jaar ziekteverzuim, 
en om factoren te identificeren die functionele verbetering en werkhervatting voorspellen 
na de aanvraag van een  arbeidsongeschiktheidsuitkering.

Hoofdstuk 1 introduceert het onderwerp van dit proefschrift met achtergrondgegevens 
over het vóórkomen van psychische aandoeningen en daaraan gerelateerde 
arbeidsongeschiktheid. Psychische aandoeningen komen veel voor in de beroepsbevolking 
en leiden vaak tot langdurige arbeidsongeschiktheid. Om blijvende arbeidsongeschiktheid 
te voorkomen is kennis nodig over socio-demografische kenmerken, diagnose en 
behandeling van psychische aandoeningen onder arbeidsongeschikten, en over factoren 
die herstel van functioneren en werkhervatting kunnen voorspellen in de periode nadat 
de claim is ingediend. Om het samenspel tussen psychische aandoeningen, persoonlijke 
en omgevingsfactoren en psychische arbeidsongeschiktheid beter te begrijpen, wordt de 
International Classification of Functioning, Disability and Health (ICF) als raamwerk gekozen. 
In dit proefschrift zijn psychische aandoeningen geclassificeerd volgens de Diagnostic and 
Statistical Manual of Mental Disorders (DSM-IV) en gediagnosticeerd met de Composite 
International Diagnostic Interview (CIDI). Het Diagnostic Interview Adjustment Disorder 
(DIAD) werd speciaal voor dit proefschrift ontwikkeld om aanpassingsstoornissen, die met 
de CIDI niet kunnen worden vastgesteld, te diagnosticeren.

Hoofdstuk 2 beschrijft de studieopzet en de methode van PREDIS (PREdicting 
DISability), een prospectieve cohortstudie met een follow-up van één jaar gericht op 
op psychische aandoeningen en langdurige arbeidsongeschiktheid. De studiepopulatie 
bestaat uit personen die na twee jaar ziekteverzuim in het kader van de Wet werk en 
Inkomen naar Arbeidsvermogen (WIA) een aanvraag indienden voor een uitkering bij de 
Uitvoeringsinstelling Werknemersverzekeringen (UWV) . De inclusieperiode liep van 1 
oktober 2008 tot 31 maart 2010 en vond plaats bij het UWV in Groningen, dat de gehele 
provincie Groningen en een deel van Drenthe bedient. Uiteindelijk waren 375 personen 
bereid om deel te nemen. De respons was 24.3%. De deelnemende WIA-aanvragers 
werden op twee momenten onderzocht: vlak na de WIA-claimbeoordeling (T0) en één 
jaar later (T1). WIA-aanvragers bij wie de verzekeringsarts een functionele verbetering 
voorzag in het jaar na de WIA-claimbeoordeling, werden tussentijds onderzocht op 
een variabel meetmoment (Tvar) in de maand waarin van verbetering sprake zou zijn. 
Om vast te stellen of deelnemers voldeden aan de DSM-IV criteria voor een psychische 
aandoening, werden zij op T0 en op T1 thuis geïnterviewd met de CIDI en de DIAD 
door getrainde lekeninterviewers. Niet alle deelnemers werden op T1 geïnterviewd. Na 
een screeningsprocedure kwamen alleen deelnemers met een verhoogd risico op het 
hebben van een psychische aandoening voor het interview op T1 in aanmerking. De 
CIDI-gegevens werden gekoppeld aan gegevens van het UWV over persoonskenmerken, 
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hoofd- en nevendiagnosen (CAS-code) die door de verzekeringsartsen werden gesteld 
bij de claimbeoordeling (T0), de mate van arbeidsongeschiktheid (T0) en werkstatus (T0 
en T1). Daarnaast vulden de deelnemers op T0, Tvar (op indicatie) en T1 een uitgebreide 
vragenlijst in met vragen over demografie, psychische gezondheid (General Health 
Questionnaire met 12 items, GHQ-12), distress (Kessler Psychological Distress Scale met 10 
items, K10), alcoholgebruik (Alcohol Use Disorder Identification Test, AUDIT), functioneren 
(World Health Organization Disability Assessment Schedule, WHODAS), zorggebruik 
(Trimbos/iMTA questionnaire for Costs associated with Psychiatric Illness, TiC-P), coping 
(Utrecht Coping List met 15 items, UCL) en sociale steun (Social Support Questionnaire for 
Transactions and Satisfaction, SSQT/SSQS).

Hoofdstuk 3 presenteert prevalentie, comorbiditeit, aanvang en ernst van psychische 
aandoeningen die op het eerste meetmoment T0 met de CIDI werden gevonden onder 
geïnterviewde deelnemers (n=346). DSM-IV classificaties vastgesteld met de CIDI werden 
gekoppeld aan de CAS-codes van lichamelijke aandoeningen uit de registratie van het UWV. 
 De gemiddelde leeftijd van de deelnemers was 49.8 jaar. De prevalentie van 
psychische aandoeningen geclassificeerd volgens de DSM-IV was 69.9% (ooit in 
het leven), 44.5% (laatste jaar) en 25.4% (laatste maand). Stemmingsstoornissen en 
angststoornissen kwamen het vaakst voor met prevalenties van resp. 28.6% en 32.9%. De 
stemmingsstoornissen en de meeste angststoornissen begonnen in de adolescentie en 
de vroeg-volwassenheid. Sociale en specifieke fobieën begonnen al op de schoolleeftijd. 
Er bleek sprake van uitgebreide psychische en somatische comorbiditeit. Ruim een derde 
van alle respondenten had meer dan één 12-maands DSM-IV classificatie. Chronische 
lichamelijke aandoeningen bleken in veel gevallen samen te gaan met een 12-maands 
DSM-IV classificatie. Meer dan tweederde van de DSM-IV classificaties waren ernstig 
ten aanzien van ervaren arbeidsongeschiktheid. Uit dit onderzoek komt de groep WIA-
aanvragers naar voren als een psychisch kwetsbare populatie, met een hoge prevalentie 
van ernstige psychische aandoeningen, die nogal eens  samengaan met lichamelijke 
aandoeningen en die vroeg in de arbeidscarrière beginnen

Hoofdstuk 4 beschrijft de resultaten van het onderzoek naar onderherkenning, 
onderbehandeling en de ernst van stemmings- en angststoornissen in het PREDIS 
cohort. Hiervoor werden op T0 in de groep die met de CIDI konden worden geïnterviewd 
(n=346), de CAS-codes voor hoofd- en nevendiagnosen vergeleken met de DSM-IV 
classificaties die met de CIDI werden gevonden. Onderherkenning van psychische 
aandoeningen werd onderzocht door na te gaan in hoeverre de CAS en de DSM-IV 
classificaties met elkaar overeenstemden. We gingen tevens na of in een subgroep met 
alleen een lichamelijke CAS-code (hoofd- of nevendiagnose) ook DSM-IV classificaties 
voorkwamen. Onderbehandeling en de ernst van onderbehandelde DSM-IV classificaties 
voor stemmingsstoornissen en angststoornissen werden onderzocht in twee subgroepen: 
een groep met een lichamelijke en een groep met een psychische aandoening als CAS-
hoofddiagnose. Daarbij gold dat er sprake was van onderbehandeling wanneer het eerste 
behandelcontact pas plaatsvond drie jaar na de eerste symptomen of wanneer er nog 
nooit behandeling was geweest. 
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De mate van overeenstemming tussen CAS en DSM-IV bleek erg laag te zijn, met een 
Cohen’s kappa van 0.237 voor stemmings- en van 0.260 voor angststoornissen. In de puur 
somatische groep bleek de prevalentie van stemmingsstoornissen (DSM-IV) 3.8% en van 
angststoornissen (DSM-IV) 11.4% te zijn. In de groep met een lichamelijke hoofddiagnose 
bleek 45.2% van de DSM-IV classificaties voor depressie te zijn onderbehandeld, 80.0% 
van de sociale fobieën en 53.3% van de gegeneraliseerde angststoornissen. In de groep 
met een psychische hoofddiagnose waren deze percentages respectievelijk 44.7%, 
80.9% en 33.3%. In beide subgroepen bleken de onderbehandelde DSM-IV classificaties 
ernstig ten aanzien van ervaren arbeidsongeschiktheid. Op basis van de resultaten luidt 
de conclusie dat ernstige psychische aandoeningen veelal worden onderbehandeld in de 
periode voorafgaand aan de WIA-aanvraag en dat verzekeringsartsen bij de WIA-aanvraag 
psychische aandoeningen substantieel onderherkennen. Betere samenwerking tussen 
verzekeringsartsen, bedrijfsartsen en behandelend artsen kan diagnostiek en behandeling 
van psychische aandoeningen onder arbeidsongeschikten mogelijk belangrijk verbeteren. 

Hoofdstuk 5 presenteert de resultaten van het onderzoek naar de psychometrische 
eigenschappen van drie korte vragenlijsten, de Kessler Psychological Distress Scale met 
tien en zes vragen (K10, K6), en de General Health Questionnaire met 12 vragen (GHQ-
12). We onderzochten in hoeverre deze lijsten in staat zijn om het cohort te screenen op 
DSM-IV classificaties die aanwezig zijn in de maand voorafgaand aan de afname van de 
CIDI bij een representatieve groep respondenten (n=293) met volledige dataopbrengst. 
Met de CIDI als gouden standaard werden de interne consistentie (Cronbach’s 
alpha’s), sensitiviteit, specificiteit, positief (PVW) en negatief voorspellende waarde 
(NVW), en de Area Under the receiver operating characteristic Curves (AUCs) met 95% 
betrouwbaarheidsintervallen (95% BI) berekend. 
 Cronbach’s alpha’s waren 0.919 (K10), 0.882 (K6) en 0.906 (GHQ-12). De optimale 
afkapscores waren 24 (K10), 14 (K6) en 20 (GHQ-12). De PVW en de NVW voor deze 
afkapscores  waren  0.53 en 0.89 voor de K10, 0.51 en 0.87 voor de K6, en 0.50 and 0.82 
voor de GHQ-12. De AUC’s waren 0.806 (K10; 95% BI 0.749-0.862), 0.796 (K6; 95% BI 0.737-
0.854) en 0.695 (GHQ-12; 95% BI 0.626-0.765). Op basis van de resultaten is geconcludeerd 
dat met de K10 en in iets mindere mate met de K6 en de GHQ-12, WIA-aanvragers snel en 
betrouwbaar kunnen worden gescreend op actuele psychische stoornissen geclassificeerd 
volgens de DSM-IV, met optimale afkappunten van resp. 24, 14 en 20. Verzekeringsartsen 
kunnen de K10 bij het WIA-claimbeoordelingsgesprek gebruiken als hulpmiddel om 
na te gaan of er sprake is van een echte psychische stoornis, zoals een angststoornis 
of een depressie. In het beoordelingsgesprek kan de verzekeringsarts op basis van de 
antwoorden op de afzonderlijke  items van de K10 expliciet doorvragen naar psychische 
klachten en samenhangende beperkingen. 

Hoofdstuk 6 beschrijft de ontwikkeling en de initiële inhouds- en constructvalidering 
van een nieuw instrument om een aanpassingsstoornis (AD) vast te stellen, de Diagnostic 
Interview Adjustment Disorder (DIAD). Op basis van de literatuur operationaliseerden 
we de criteria voor de DSM-IV classificatie van AD. Sommige criteria werden aangepast. 
Voor de inhoudsvalidering raadpleegden we elf experts. De DIAD werd bij een 
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representatieve groep respondenten (n=323) afgenomen in aansluiting op de CIDI.  Om de 
constructvaliditeit van de DIAD te beoordelen, werd onderzocht of de diagnose AD op T0 
significant geassocieerd was met distress en functioneren, i.c. de gemiddelde somscores 
van de K10 en de World Health Organization Disability Assessment Schedule (WHODAS). 
 De elf experts waren het overwegend eens over de inhoud van de DIAD: tien van 
hen waren van mening dat met de DIAD essentiële aspecten van AD konden worden 
vastgesteld. De prevalentie van AD in het PREDIS cohort was 7.4%. Hogere gemiddelde 
somscores op de K10 en WHODAS bleken significant geassocieerd te zijn met de diagnose 
AD zoals werd vastgesteld met de DIAD. Deze resultaten zijn een eerste aanwijzing dat de 
DIAD een valide instrument is om de diagnose AD vast te stellen. 

Hoofdstuk 7 presenteert een systematische review over prognostische factoren van 
langdurige arbeidsongeschiktheid door psychische stoornissen, werkhervatting en 
symptoomherstel. In de belangrijkste elektronische databases (PubMed, PsychINFO, 
Embase, Cinahl, Business Source Premier) zochten wij systematisch naar artikelen met 
een publicatiedatum tussen januari 1990 en maart 2009, waarin de resultaten worden 
beschreven van longitudinale cohortstudies met een follow-up periode van ten minste 
één jaar. Respondenten waren personen die bij aanvang van de studie arbeidsongeschikt 
waren, c.q. een arbeidsongeschiktheidsuitkering hadden in verband met psychische 
problemen. Als uitkomstmaten kozen we langdurige arbeidsongeschiktheid, de tijdsduur 
tot werkhervatting en symptoomherstel. De methodologische kwaliteit van geïncludeerde 
studies werd beoordeeld met een veelgebruikte criteriumlijst. 
 De zoekstrategie leverde 796 artikelen op. Zeven artikelen voldeden aan de 
inclusiecriteria en alle waren van hoge methodologische kwaliteit. In de geselecteerde 
artikelen werd een groot aantal prognostische factoren onderzocht en beschreven. Er 
werd sterk bewijs gevonden dat leeftijd ouder dan 50 jaar een belangrijke risicofactor 
is voor langdurige arbeidsongeschiktheid door psychische problemen. Voor andere 
factoren (psychische gezondheid, voorgeschiedenis van eerder ziekteverzuim, negatieve 
verwachting van herstel, socio-economische status, werkloosheid, kwaliteit en continuïteit 
van de bedrijfsgezondheidszorg, geslacht, opleidingsniveau, kostwinnerschap, support van 
de leidinggevende) werd beperkt bewijs gevonden. 

Hoofdstuk 8 beschrijft de resultaten van het onderzoek naar de mate waarin 
respondenten en verzekeringsartsen ten tijde van de WIA-claimbeoordeling (T0) accuraat 
kunnen voorspellen of er sprake zal zijn van een functionele verbetering één jaar na de 
WIA-claimbeoordeling (T1) en of deze accuratesse verschilt in groepen respondenten 
met een lichamelijke of een psychische aandoening als CAS-hoofddiagnose. Met de World 
Health Organization Disability Assessment Schedule (WHODAS) verkregen we gegevens 
over het functioneren op T0 en op T1. Op T0 werden zowel de respondenten als de 
verzekeringsartsen die de WIA-claim beoordeelden, gevraagd om de mate van functionele 
verbetering van de cliënt te voorspellen over één jaar. Om de kwaliteit van de voorspelling 
te kunnen beoordelen werden sensitiviteit, specificiteit en de Area Under the receiver 
operating Curves (AUCs) berekend. Met logistische regressie gingen we na of er verschillen 
bestonden in accuratesse van de voorspellingen in een groep met een  lichamelijke en een 
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groep met een psychische CAS-hoofddiagnose. 
 In 32% van de gevallen bleek er sprake te zijn functionele verbetering (op T1) die 
groter was dan de standaardmeetfout. WIA-aanvragers en verzekeringsartsen bleken 
beiden niet in staat om deze functionele verbetering accuraat te voorspellen. Er bleek 
geen verschil in accuratesse te bestaan tussen de twee groepen WIA-aanvragers 
met een lichamelijke en met een psychische hoofddiagnose. Hoewel veel WIA-
aanvragers functioneel verbeterden in het jaar na de WIA-aanvraag, zijn zowel zij als 
de verzekeringsartsen die hun claim beoordeelden niet in staat om een functionele 
verbetering accuraat te voorspellen. Voor de selectie van  personen die in aanmerking 
komen voor een herbeoordeling door de verzekeringsarts moeten andere methoden 
worden ontwikkeld.

Hoofdstuk 9 geeft een beschrijving van de resultaten van longitudinaal onderzoek naar 
de associatie van prognostische factoren met functionele verbetering en werkstatus in 
de periode na de WIA-claimbeoordeling. In het cohort (n=375) onderzochten we met 
logistische regressie in hoeverre demografische kenmerken, psychische gezondheid 
(GHQ-12), distress (K10), alcoholgebruik (AUDIT), zorggebruik (TiC-P), coping (UCL), 
sociale steun (SSQS/SSQT), CAS-code, verlies aan verdiencapaciteit en het hebben van 
betaald werk op T0, konden voorspellen of respondenten functioneel verbeterden op 
basis van de WHODAS en of ze betaald werk hadden op T1. 
 Eén jaar na de WIA-keuring bleek 32% van de respondenten functioneel verbeterd 
te zijn op basis van de WHODAS. Van hen die geen betaald werk hadden op T0 en 
functioneel verbeterden in het jaar na de WIA-aanvraag (n=117), bleek slechts 10.6% 
betaald werk te hebben op T1. Functionele verbetering bleek significant te worden 
voorspeld door een GHQ-12 somscore>20 (OR 2.9; 95% CI 1.54-5.34; p<0.01). Het hebben 
van betaald werk op T0 (OR 16.8; 95% CI 6.55-43.14) en een verlies van verdiencapaciteit 
kleiner dan 80%, i.c. WIA-categorieën 35min en WGA 35-80% (OR 4.6; 95% CI 1.87-11.42) 
voorspelden significant het hebben van betaald werk op T1. Contact met een medisch 
specialist in de drie maanden vóór T0 bleek negatief geassocieerd te zijn met het hebben 
van betaald werk op T1 (OR 0.4; 95% CI 0.19-0.87). Geconcludeerd werd dat van de 31 
prognostische factoren die werden onderzocht, slechts vier significant geassocieerd 
waren met functionele verbetering en het hebben van betaald werk één jaar na de 
WIA-claimbeoordeling. Met name het hebben van betaald werk ten tijde van de WIA-
claimbeoordeling bleek sterk voorspellend te zijn voor het hebben van betaald werk één 
jaar later.

Hoofdstuk 10 omvat de algemene conclusie, discussie en reflectie op de belangrijkste 
bevindingen van dit proefschrift. De methodologische aspecten worden besproken en 
aanbevelingen gegeven voor de praktijk en voor toekomstig onderzoek. 
 De studies in dit proefschrift laten zien dat de groep WIA-aanvragers een 
kwetsbare populatie is, met een hoge prevalentie van ernstige, veelal onderherkende en 
onderbehandelde psychische aandoeningen met een begin vroeg in de levensloop.  
De korte Kessler Psychological Distress Scale bleek een valide screeningsinstrument te zijn 
om verborgen psychische problemen boven tafel te krijgen bij de WIA-claimbeoordeling. 
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Een nieuw interview, de Diagnostic Interview Adjustment Disorder, bleek een goede 
initiële validiteit te hebben om een aanpassingsstoornis te diagnosticeren onder 
arbeidsongeschikten. In de wetenschappelijke literatuur werd alleen een leeftijd 
boven 50 jaar gevonden als sterke voorspeller van langdurige arbeidsongeschiktheid. 
Verzekeringsartsen noch WIA-aanvragers bleken een functionele verbetering goed 
te kunnen voorspellen. WIA-aanvragers bleken in veel gevallen beter te functioneren 
één jaar na de WIA-claimbeoordeling zonder dat zij het werk hervatten. Een slechte 
algemene psychische gezondheid bleek voorspellend te zijn voor een toekomstige 
functionele verbetering. De uitkomst van de WIA-claimbeoordeling -minder dan 80% 
arbeidsongeschikt- en het hebben van betaald werk ten tijde van de WIA-claimbeoordeling 
bleken toekomstig behoud van betaald werk te voorspellen. Contact met een medisch 
specialist in de maanden vóór de WIA-claimbeoordeling bleek voorspellend te zijn voor 
verlies van betaald werk. 
 De hoge prevalentie van ernstige psychische aandoeningen met een vroeg 
begin suggereert een lange voorgeschiedenis. Kennelijk waren psychische problemen 
al aanwezig ver vóór de initiële ziekmelding, toen de WIA-aanvragers nog werkten. 
Bovendien blijken deze psychische aandoeningen substantieel onderbehandeld te zijn 
in de periode vóór de WIA-claimbeoordeling. Deze bevindingen hebben implicaties 
voor artsen die betrokken zijn bij de behandeling, begeleiding en beoordeling vóór de 
WIA-aanvraag, c.q. behandelend artsen, bedrijfsartsen en verzekeringsartsen werkzaam 
voor de vangnet-populatie. In nauwe samenwerking, gericht op optimale diagnostiek en 
behandeling van psychische aandoeningen bij kwetsbare werkers en bij werkverzuimers, 
kunnen zij belangrijk bijdragen aan preventie van langdurige arbeidsongeschiktheid en 
aan werkhervatting voordat de WIA-poort in zicht komt. 
 Psychische problemen blijken vervolgens door verzekeringsartsen veelal 
niet herkend te worden bij de WIA-claimbeoordeling. Deze bevinding laat zien dat 
verzekeringsartsen bij de WIA-claimbeoordeling méér aandacht dienen te hebben voor 
diagnostiek en behandeling van psychische problemen. Bij de WIA-claimbeoordeling 
kunnen verzekeringsartsen de K10 gebruiken als screeningsinstrument, c.q. diagnostisch 
hulpmiddel om psychische aandoeningen op te sporen die niet eerder zijn onderkend. 
 Hoewel het functioneren bij veel WIA-aanvragers lijkt te verbeteren in het jaar ná 
de WIA-beoordeling, blijken zij zelf, noch de verzekeringsartsen deze verbetering accuraat 
te kunnen voorspellen. Dat impliceert dat andere methoden nodig zijn om functionele 
verbetering te evalueren.  In de periode ná de WIA-aanvraag kunnen herbeoordelingen 
door verzekeringsartsen effectief zijn, mits zij met een valide instrument kunnen 
vaststellen wie voor een dergelijke herbeoordeling in aanmerking komt. 
 Van de 31 onderzochte prognostische factoren bleek slechts één factor, namelijk 
een slechtere psychische gezondheid ten tijde van de WIA-aanvraag, een functionele 
verbetering significant te kunnen voorspellen. Een mogelijke verklaring voor deze 
onverwachte associatie zou kunnen zijn dat psychische klachten ten tijde van de 
WIA-claimbeoordeling samenhangen met tijdelijke onzekerheid als gevolg van het 
beoordelingsproces zelf. Ondanks functionele verbetering heeft slechts ongeveer 1 op de 
10 WIA-aanvragers betaald werk één jaar na de WIA-aanvraag (T1). Vooral het hebben van 
betaald werk op T0 bleek zeer sterk geassocieerd te zijn met het hebben van werk op T1. 
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Dat impliceert dat in de periode van ziekteverzuim voorafgaand aan de WIA-aanvraag al 
het mogelijke moet worden gedaan om het werk te hervatten en te behouden, ook bij 
aanzienlijke gezondheidsproblemen.
 Vervolgonderzoek binnen PREDIS is nodig om de vraag te beantwoorden of en 
hoe de mate van arbeidsongeschiktheid, functionele verbetering en werkhervatting 
ná de claimbeoordeling samenhangen met onderherkenning en onderbehandeling 
van psychische aandoeningen. Voor effectieve WIA-herbeoordelingen door de 
verzekeringsarts dient een valide screeningsinstrument te worden ontwikkeld. 
Onderzocht moet worden of een betere communicatie en samenwerking tussen 
verzekeringsartsen, bedrijfsartsen en behandelend artsen effectief bijdragen aan 
preventie van langdurige arbeidsongeschiktheid en bevordering van werkhervatting.   
Er bestaat nog steeds grote behoefte aan prognostische cohortstudies waarin 
beïnvloedbare prognostische factoren van langdurige arbeidsongeschiktheid en 
werkhervatting van werknemers die verzuimen door psychische problemen, kunnen 
worden onderzocht.



208



209
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begeleid, gesteund, bijgestuurd en mij voor ernstig struikelen hebben behoed.  
Beste Jac, ik heb veel gehad aan je vriendelijke rust, je inzicht en je weloverwogen 
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onmisbaar. 
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inspanningen om het onderzoek te doen slagen. In het bijzonder dank ik Jaap van de 
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