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ABSTRACT 

 

Depression and anxiety are mental disorders that have broad effects on health and well-being. 

Affected individuals often suffer from a reduced ability to function in daily life, including at work. 

Compared to non-clinical populations, patients suffering from depression and anxiety have lower rates 

of employment and higher rates of sick leave, and an increased risk of long-term exclusion from the 

labour market. The combined cost of these disorders to individuals and society makes them 

comprehensive public health issues in need of effective interventions. 

The last ten to fifteen years have seen efforts to expand and improve treatment for these patients. This 

includes an increased focus on interventions that also target employment status through aiding return 

to work for patients on sick leave. These interventions could help reduce individual suffering though 

alleviating symptoms, but also lower societal expenses associated with lost productivity from sick 

leave. 

A key challenge in developing effective interventions is the heterogeneity of depression, anxiety, and 

sick leave. A more nuanced understanding of how these patients differ, and how they thus may have 

different needs, could represent a key step in improving interventions and outcomes. The aim of this 

PhD thesis was thus to examine the characteristics of patients with depression and anxiety referred for 

work-focused treatment. 

In Paper I, registry data was used to examine trajectories of sick leave among patients before, during, 

and after work-focused treatment. The registry data were provided by the Norwegian Labour and 

Welfare Administration. This data gave an objective measure of sick leave with no loss to follow-up 

and were analysed using latent growth mixture modelling. Clinical and sociodemographic 

characteristics of the different trajectories were then analysed post-hoc. Three different sick leave 

trajectories were found. Female gender and age were associated with higher sick leave at baseline, 

whilst residual depressive symptoms increased risk of continued sick leave after treatment. One group 

comprised of almost half the patients had little to no sick leave for the entire follow-up period, despite 
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comparable symptom levels to the other two groups. The findings in this study indicate that work-

focused treatment may be improved by tailoring treatment more closely to patient needs. 

In Paper II, the validity of the EQ-5D questionnaire in patients on or at risk of sick leave was 

examined. The EQ-5D is a generic measure of health that can also be used for health economic 

analyses. The health status recorded by the EQ-5D was compared to disorder-specific measures of 

depression and anxiety using correlation and regression analyses. This cross-sectional study showed 

that the patients in the sample reported substantially reduced health status compared to the general 

population. Furthermore, that the EQ-5D was sensitive to different levels of depression and anxiety 

severity, and to functional impairment in the form of sick leave. The findings of the study suggest that 

the EQ-5D shows indications of validity in this patient group. 

Paper III examined the longitudinal responsiveness of the EQ-5D to changes in health for patients that 

completed treatment. As in Paper II, the performance of the EQ-5D was compared to the performance 

of disorder-specific measures of depression and anxiety symptoms. Effect size and correlation 

suggested similar magnitude of change for the EQ-5D as the disease-specific measures during 

treatment. In addition, ROC-analyses indicated that the EQ-5D was able could differentiate patients 

who had “recovered” during treatment, and those who were “improved” or “unchanged”. The findings 

suggest that the EQ-5D can be a useful instrument when evaluating change during clinical 

interventions for these patients. 

In sum, the thesis offers insights on characteristics of patients on or at risk of sick leave due to 

depression and anxiety. The registry data analysed in Paper I suggests that there may subgroups of 

patients with different treatment needs, and that tailoring interventions may improve patient 

outcomes. Paper II and Paper III showed that a generic measure of self-reported health was able to 

capture health status and sick leave, as well as recovery during treatment. In addition, the EQ-5D 

questionnaire can also be used for calculating quality of life, and for health economic evaluations. Use 

of this questionnaire in future research can thus help further expand our knowledge of the impact of 

depression, anxiety, and sick leave.  
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1. INTRODUCTION 

1.1 Impact of common mental disorders on work capacity 

Common mental disorders and their impact on individuals and society have increasingly been 

recognised as major public health concern over the recent years (Lépine & Briley, 2011; World 

Health Organization, 2013; Yang et al., 2021). Typically, “common mental disorders” is taken to 

mean depression and anxiety disorders, which are the most prevalent mental illnesses in the 

population (World Health Organization, 2017). Point prevalence estimates of common mental 

disorders indicate that around one in five people suffer from one of these disorders at any given time. 

Over the course of a life, around one in three people will at some point satisfy the criteria for a 

depression or anxiety disorder (Steel et al., 2014). 

These disorders are frequently comorbid (Kalin, 2020), and depression and anxiety have wide-ranging 

impact on the health and quality of life of the people who are affected (Angermeyer et al., 2002; 

Mendlowicz & Stein, 2000). People with depression and anxiety experience earlier physical and 

cognitive decline as they get older, and they also have an increased risk of a multitude of physical 

health problems, such as cardiovascular disease, stroke, and obesity (Penninx et al., 2013). Common 

mental disorders thus have a profound impact on health and are leading causes of ill health 

worldwide. Findings from the Global Burden of Disease study, a large multidisciplinary study 

examining trends in mortality and disability, indicate that both depression and anxiety are often 

chronic or recurring disorders resulting in both high levels of disability and excess mortality (Baxter 

et al., 2014; Ferrari et al., 2013). Recent estimates indicate that in terms of years lived with disability, 

mental illness may account for as much as a third (32.4 %) of the total global disease burden (Vigo et 

al., 2016). Further population-based studies have indicated that both depression and anxiety are 

significant contributors to excess mortality (Gilman et al., 2017; Meier et al., 2016). These findings 

underline the importance of finding cost-effective interventions that reduce the suffering caused by 

these disorders (Baxter et al., 2014; Ferrari et al., 2013; Vigo et al., 2016). 
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One of the key ways in which common mental disorders impact people’s health and wellbeing is 

through the reduced ability to work (OECD, 2015). Mirroring the effect seen in studies of health, 

studies of welfare and benefit claims show common mental disorders to be a leading cause of 

disability pension (Ahola et al., 2011), and that they are also the of cause most of the long term 

sickness absence (Henderson et al., 2011). Even subthreshold symptoms of depression and anxiety, 

i.e. below the level warranting a clinical diagnosis, have been shown to be associated with a 

substantial increase in disability (Rai et al., 2010). As for diagnosed disorders, between a 30 - 50 % of 

new disability claims in the OECD countries are due to mental ill health, and for young people the 

number may be as high as 70 % (OECD, 2012). The younger a person is when going on disability, the 

more working years are lost, further underlining the role of common mental health problems in 

reduced employment and work disability (Knudsen et al., 2012). 

Work can give structure and purpose to everyday life, promotes participation in society, and provides 

independence through income (Waddell et al., 2007). Conversely, unemployment is associated with 

future physical health problems such as poorer cardiovascular health (Meneton et al., 2015), and an 

increase in all-cause mortality (Reme, 2020), and even increased risk of suicide (Milner et al., 2013). 

It is also well known that unemployment is associate with problematic substance use and substance 

abuse disorders, with all the health problems that these disorders entail, but again, the direction of 

causality is not always clear (Henkel, 2011). As with general mental health, there may be a negative 

self-selection in that people who have problems with substance abuse have lower rates of workforce 

entry. One five-year follow-up study of an unemployed Norwegian sample examined this question in 

relation to alcohol abuse. The study concluded that negative self-selection into long-term 

unemployment does occur, but the strongest support was found for the impact of employment on 

reducing problematic alcohol use (Claussen, 1999). 

In general, it is accepted that employment is good for both physical and mental health (OECD, 2019), 

and review studies confirm its importance for mental health in particular (van der Noordt et al., 2014). 

One review sought to investigate the association between mental health and work by analysing what is 

often framed as the “social selection hypothesis” of mental health and employment versus the “social 
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causation hypothesis”. Briefly, the social selection hypothesis assumes that persons with poorer health 

will be excluded from the labour market, and that this negative selection accounts for the relationship 

between employment and mental health. The social causation hypothesis assumes the opposite, that 

the association between mental health and employment is due to improvement of health status by 

gaining or maintaining employment (Reme, 2020). The study found support for both hypotheses, but 

the improvement in mental health from gaining employment was larger than the relative deterioration 

from losing employment. Strongest support was thus found for the social selection hypothesis, that 

gaining employment improves mental health (Murphy & Athanasou, 1999). 

Given the well-established link between employment and health, there has been a growing recognition 

over the latter years that treatment for depression and anxiety should also include interventions aimed 

at helping people maintain employment (OECD, 2012). For depression and anxiety disorders, it is the 

case that they carry symptoms that sometimes may warrant respite from work in the form of sick 

leave. But sick leave should probably be used sparingly. The evidence suggests that even short term 

sick leave may decrease future earnings, and increase the chance of long term absence and 

unemployment, risking the detrimental health outcomes associated with being excluded from the 

labour market (Hultin, Lindholm, & Möller, 2012; Markussen, 2012). Furthermore, the relationship 

seems dose dependent. The longer the sick leave spell lasts, the smaller the chances of the person 

making a full return to work (RTW) (Blank et al., 2008). Effective interventions for depression or 

anxiety should thus help patients avoid sick leave or assist with RTW to avoid prolonged absence. 

1.2 Treatment approaches in depression and anxiety.  

1.2.1 Cognitive behavioural therapy 

Cognitive behavioural therapy (CBT) is a form of psychological treatment that is widely used for a 

range of mental health problems, and the method is commonly recommended for treating mood and 

anxiety disorders (NICE, 2020, 2022). Research has underlined the overall efficacy of CBT, 

especially when treating mood and anxiety disorders (Hofmann et al., 2012). CBT is a structured, 

goal-oriented therapeutic approach that is typically short-term and solution-focused. The underlying 

premise of CBT is that the way in which a person interprets events in their lives has a significant 
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impact on their wellbeing (Dobson & Dozois, 2021). The point is that it is not necessarily what 

happens to a person that has the greatest impact on their life, but how that person interprets that event. 

The main thrust in CBT then is commonly to help a patient adjust their interpretation of events in a 

process called cognitive restructuring. This involves identifying and challenging unhelpful or 

maladaptive interpretations of situations, and finding more accurate, helpful, or healthy ways to 

interpret events. 

CBT incorporates both cognitive and behavioural elements in its approach. While cognitive 

restructuring is a central aspect, CBT also focuses on improving positive coping behaviours in 

individuals. For instance, in mood disorders, patients often display behavioural symptoms such as 

isolation and withdrawal, while those with anxiety disorders tend to avoid anxiety-inducing situations. 

CBT employs strategies to challenge and test negative beliefs and emphasizes the interconnectedness 

of situations, behaviours, and cognitions. Behavioural interventions typically employ exposure and 

desensitization techniques, particularly in addressing anxiety disorders. Behavioural experiments and 

homework assignments are common practice, the goal of which is for individuals to apply what they 

learn in therapy to real-life situations, which may also include the workplace (Dobson & Dozois, 

2021). 

The evidence base for CBT is solid, and it is often touted as the “gold-standard” for treating anxiety 

and depression. However, research over many years have shown that about 40 - 50 % of patients with 

mood and anxiety disorders recover in this treatment (Anderson & Maloney, 2001; Gyani et al., 

2013). Although this recovery rate has formed the rationale for implementing CBT in large national 

programs such as Increasing access to psychological therapies (IAPT) in the UK (Clark, 2018), a 

recovery rate of 40 - 50 % still leaves room for improvement. One newer therapy that has aimed to 

improve on these results is metacognitive therapy. 
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1.2.2 Metacognitive Therapy  

Metacognitive Therapy (MCT) was developed by professor Adrian Wells, and is grounded in the Self-

Regulatory Executive Function (S-REF) (Wells & Matthews, 1996).  The S-REF model provides a 

framework for understanding the brain as an information processing organ, and that negative bias in 

attention contributes to the development and persistence of mental disorders (Wells, 2009). The model 

states that biased metacognitions foster maladaptive attentional focus and the regulation of thought 

processes, including rumination, worry, and the use of ineffective coping strategies. Metacognitions 

are “thoughts about thinking” that are often implicit and unexamined, but that still govern the use of 

attention when processing information.  

In MCT, a key goal is then to uncover and challenge the maladaptive metacognition that contribute to 

negative attentional bias. In depression, for example, a typical metacognition will take the form of “if 

I focus on why I am sad, I may discover the reason for my sadness, and this may help me improve”. 

In anxiety, a typical metacognition may be “if I focus on things that can make me anxious, I may be 

better prepared in the future if something bad should happen”. MCT states that rather than increasing 

patient coping through finding answers or improving preparedness, these metacognitions are more 

likely to just keep patients focused on distressing stimuli. This is called the cognitive attentional 

syndrome (CAS). MCT states that the CAS negatively skews attention towards negative thoughts and 

feelings, which perpetuates rumination and worry, which again are key mechanism in maintaining 

depression and anxiety (Wells, 2009). 

Although there are differences between CBT and MCT, as the names imply, these treatments do have 

some factors in common. Both assert that the way in which patients process and interpret information 

is an important and determining factor in mental health. Both are concerned with changing negative 

bias in cognition, CBT does this by directly challenging the content of negative thoughts while MCT 

focuses on shifting attention through challenging metacognitions. Both are structured, even schematic, 

short-term treatment approaches, where concrete everyday situations form the basis for case 

formulations. Regarding treatment evidence, MCT is still a relatively new treatment approach, but 

initial results are promising. Norwegian research has shown recovery rates of 65% and 70% for mood 
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an anxiety disorders (Hagen et al., 2017; Hjemdal et al., 2019; Solem et al., 2019, 2021). In Denmark, 

one study compared MCT with CBT for depression, and showed that MCT was superior, achieving a 

74% recovery rate compared with 52% in CBT (Callesen et al., 2020). 

1.2.3 Developing treatment that also aids return to work. 

CBT and MCT are both recommended treatments for depression and anxiety (NICE, 2020, 2022). 

Although the evidence indicates these methods do reduce symptoms and help people recover, the 

research also shows that effective treatment of CMD symptoms alone does not in itself help people 

return to work (RTW) (Cullen et al., 2018). Clinical treatment for mental health such as CBT and 

MCT has traditionally been preoccupied with alleviating clinical symptoms, and evaluations have 

pointed out that work is not an area of focus, nor a core competency for most clinicians, despite the 

importance of work for health and wellbeing (OECD, 2013). The growing recognition of this fact has 

prompted attempts over the last 15 – 20 years to develop interventions aimed at building on 

recommended symptom-treatment for CMD by integrating work-focused interventions to improve 

RTW outcomes (Schultz & Gatchel, 2015). This type of work-focused treatment is still in its infancy, 

and best practice approaches have yet to be established. 

Much of the research so far on work-focused treatment has originated from the Netherlands, where 

occupational physicians and multidisciplinary approaches play a large role (Nigatu et al., 2016). One 

of the earliest studies was done in 2003 by van der Klink and colleagues. Employees with adjustment 

disorder received an intervention based on CBT principles aimed at helping them RTW after sick 

leave (van der Klink, 2003). The main thrust of the intervention was to help patients to improve their 

coping skills in the workplace, that is, transferring coping skills learned during therapy and to use this 

actively in their place of work. This was combined with a gradual RTW to help people adapt in their 

own tempo, not least of all because RTW after sick leave can be a demanding process. These features 

of transferring coping skills learned from therapy to situations in the work environment and 

facilitating a gradual RTW are features that are still central aspects of work-focused treatment 

(Schultz & Gatchel, 2015). The “activating intervention” in van Der Klink and colleague’s study was 

compared to a “care as usual” condition. The care as usual condition consisted of psychoeducation on 
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work and stress given by occupation therapists. Patients who received the intervention in the study 

returned to work earlier than patients in the control group, though their symptoms improved at a 

slightly slower rate (van der Klink, 2003). A subsequent Dutch study in 2007 found similar results for 

patients with major depressive disorder. Adding occupational therapy interventions to treatment as 

usual did not negatively impact treatment of depression but did enhance RTW rates. This study by 

Schene and colleagues also included a cost-effectiveness analysis that concluded that the intervention 

had a 75.5 % probability of being more cost-effective than treatment as usual (Schene et al., 2007).  

Lagerveld, Blonk, and colleagues were likely the first to compare gold standard CBT with and 

without work-focused interventions for CMD in a study from 2012. The treatment was named work-

focused-CBT, or W-CBT, and the intervention was compared to regular CBT in a sample of patients 

on sick leave due to CMD diagnoses. Symptoms of CMD decreased in both the intervention and 

control group, but the intervention group had earlier RTW. Counting reduced loss of working days 

due to earlier RTW, the findings also seemed to show that the intervention was cost-effective, and that 

costs associated with the W-CBT intervention were 20 % lower than the standard CBT condition due 

to the reduced number of sick days in the intervention group (Lagerveld et al., 2012). The W-CBT 

used in the study by Lagerveld et al. built on the earlier work by van der Klink et al. (van der Klink, 

2003), integrating interventions aimed at enhancing coping at work with traditional CBT.  

The approach that pairs evidence-based treatment for depression and anxiety and work-focused 

intervention has since been further adapted to a Norwegian context (Sandin, Gjengedal, et al., 2021). 

Building on the Dutch researchers’ work, a work-focused module has been adapted for a Norwegian 

setting. Overall, the work-focused intervention still builds on the ideas of early studies like the 2003 

study by van der Klink et al. In addition to working with patients to transfer coping skills learned in 

therapy to the working situation, the approach also includes a structured approach to assessing the 

individual working situation, psychoeducation on work and mental health, identification and Mapping 

of RTW Barriers, and, as in the earlier research, planning of gradual RTW (Sandin, Gjengedal, et al., 

2021). 
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This approach has been previously evaluated in an observational study, where these work-focused 

interventions were combined with CBT. In a wait-list trial by Gjengedal et al., patients on sick had 

higher RTW rates and higher rates of recovery from depression and anxiety compared to the wait-list 

condition. Additionally, in the intervention group, 41.2 % of patients made a full return to work 

versus 26.3 % in the wait-list condition (Gjengedal et al., 2020). 

Other studies pairing work-focused interventions with CBT have had similar results for CMD and 

sick leave in a Norwegian context, while also finding partial support for a positive cost-benefit ratio. 

Reme et al. conducted a randomised controlled trial evaluating the effectiveness of W-CBT and 

individual job support (IPS) compared to care as usual for people with CMD struggling with job 

participation. The study found that a larger proportion of patients in the intervention group managed 

to increase or maintain their work-participation compared to the control group. This effect was also 

present at 18-month follow-up. A cost-benefit analysis found that the economic cost of the 

intervention did not outweigh the benefits for the programme as a whole. The benefits of the 

programme would outweigh the costs only if it was provided solely to patients on long term benefits 

(Reme et al., 2015). This study by Reme and colleagues was, to the authors knowledge, the first study 

in Norway to examine the efficacy of work-focused CBT. Similar results were seen with W-CBT in 

Germany. Kröger and colleagues compared usual CBT with W-CBT for patients with MDD on 

measures of symptoms and RTW. The groups showed similar improvement on symptoms as indicated 

by last pre- to post effect sizes, but more patients RTW in the W-CBT group. This study also 

contained an analysis of sick leave, and found that the reduced number of sick days associated with 

W-CBT resulted in a net positive cost-effectiveness gain (Kröger et al., 2015). 

 

1.2.4 Variation in approaches and results. 

Overall, these findings point to adding work-focused interventions as a promising avenue of research 

with potential benefits for both patients and society. However, some studies fail to find that adding 

work-focused interventions improves RTW. One Dutch study by Hees et al. examined the effect of 
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occupational therapy on work-status for patients with MDD (Hees et al., 2010). The intervention was 

given by occupational therapists and built on a “Quality of work” model focused on the characteristics 

of the work, such as demands and autonomy. The intervention was a mixture of individual and group 

sessions, and did not contain CBT or other standardised therapies for symptoms of MDD (Hees et al., 

2013). The occupational therapy approach was no better than care as usual for aiding recovery from 

depression or aiding RTW (Hees et al., 2010). 

In Sweden in 2017, Salomonsson et al. compared traditional CBT, RTW interventions, and a 

condition combining the two. They found no difference between the three conditions on RTW. And 

similar to van der Klink, they found that symptom improvement was similar across the conditions, but 

that the work-focused interventions delayed improvement in mental health symptoms compared to 

CBT alone (Salomonsson et al., 2017). A study in Denmark found that a tailored intervention aimed at 

overcoming barriers for RTW actually delayed RTW compared to case management as usual for 

patients with mental health problems. Although the description of the RTW intervention indicates 

similarities with the other studies described, the intervention did not include what the authors describe 

as “formal psychotherapy”, such as CBT This Danish study was similar to the study by Hees and 

colleagues in that it focused on patients with CMD without offering CBT or other specific treatment 

aimed at the disorder, focusing instead on work-related interventions. That neither of these studies 

demonstrated effect may indicate that work interventions alone have limited effect on CMD and 

return to work, and that Lagerveld et al. (Lagerveld et al., 2012) and similar studies may be more 

fruitful as they also include treatment aimed at the CMD. As the body of research on interventions 

aimed at helping people with CMD stay at work or RTW grows, reviews of the literature have 

appeared. Nigatu’s (2016) review and meta-analysis of 16 randomised controlled trials concluded that 

the interventions did not improve the rates (i.e. number of people) that returned to work, but did 

reduce sick leave by reducing the number of days until RTW by a modest amount (13.38 days) 

(Nigatu et al., 2016). The review highlights the variation in interventions, with high focus on 

multidisciplinary approaches. It concludes that the reviewed studies do not support the efficacy of 

work-focused interventions for improving RTW in patients with CMD. A more recent review of 
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psychological treatments for patients on sick leave due to CMD examined 45 studies. It concluded 

that there is small effect of these interventions on reducing sick leave and symptoms (Hedges g = 

0.15, and g = 0.21 respectively) compared to care as usual. There was no difference between CBT or 

multidisciplinary approaches. This review also highlights the wide variety of interventions, and also 

the lack of standardised measurements in the field (Salomonsson et al., 2018). 

A recent Cochrane review evaluated the evidence on interventions to improve RTW in people with 

depression. It concluded, similarly to previous results, that the main effect was to be found in the 

reduction of sickness days, but that amount of people returning to work did not improve at one year 

follow-up. Work-focused interventions in combination with psychological treatment such as CBT was 

the approach with the highest likelihood of improving RTW, work ability, and symptoms. Crucially, it 

also concluded that there is need for further research on which combination of work-focused 

interventions and clinical treatment work best (Nieuwenhuijsen et al., 2020). 

Overall, despite promising results in some studies, there is still considerable uncertainty attached to 

work-focused interventions for CMD. Although clinical treatment that also includes work-focus 

seems the most promising avenue, more research is needed before best practice approaches are 

established. A key challenge in integrating work-focused interventions in psychotherapy is the 

inherent complexity in sick leave, depression, anxiety, and in the relationship between them. 

Symptoms of CMD may be the justification for sick leave in the first place, but symptom 

improvement in itself does not necessarily lead to RTW (Reme, 2020). 

The reasons for sick leave are manifold. One comprehensive study of register data in Norway looked 

at 1.78 million individuals who had a combined total of 3.8 million sick leave spells from 2001 – 

2005. The study included almost 400 explanatory variables of the workplace, the employees, and the 

behavioural patterns of general practitioners who certified the sick leave. The study found support for 

associations that are well-known from the literature, e.g. that female gender, lower education, and 

lower socio-economic status all increase the rate of sick leave. However, despite a large dataset of 

potential explanations to draw from, the vast majority of variance in sick leave behaviour was 

explained by unobserved individual heterogeneity. It is worth noting that the study, as it used registry 
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data, did not include clinical factors such as symptom scores, or cognitive factors such as perceived 

barriers for RTW (Markussen et al., 2011). 

Some review studies have looked more closely at the literature of prognostic factors for RTW after 

sick leave due to CMD. In a scoping review, de Vries et al. determined that higher symptom severity, 

co-morbidity, female gender, lower education level and low perceived general health were all 

predictors of sick leave in CMD (de Vries et al., 2018). A Finnish study by Ervasti and colleagues 

looking at prognostic factors for RTW after depression-related disability found similar results. They 

found strong support for older age, more severe depression symptoms, somatic comorbidity, and 

psychiatric comorbidity (i.e. one or more psychiatric diagnoses in addition to the depression 

diagnosis) delaying RTW. There was, however, significant heterogeneity between the studies 

included in the review (Ervasti et al., 2017). In addition to personal factors such as demographic 

characteristics and health issues, work-related factors such as high demand and low control have also 

been shown to influence RTW for CMD in reviews (Nigatu et al., 2017). Ultimately, the study by de 

Vries et al. found 53 predictive factors of sick leave and RTW across 21 studies (de Vries et al., 

2018). 

The challenge of devising effective work-focused treatment takes place against this backdrop of a 

multitude of factors influencing sick leave and RTW for CMD. For clinicians, effort must necessarily 

focus on factors that can be addressed in a clinical setting. Although the relationship is not straight 

forward, symptom severity of depression and anxiety is a prognostic factor for sick leave and RTW 

(de Vries et al., 2018; Ervasti et al., 2017; Nigatu et al., 2017). Providing gold standard treatment (e.g. 

CBT) for relieving depression and anxiety symptoms thus seems a reasonable starting point. Pairing 

this treatment with work-focused interventions to account for barriers for RTW that are not ordinarily 

addressed in this type of treatment also seems warranted. However, the vast variation in prognostic 

factors entails that treatment response will likely see large individual variation in any sample of 

patients on or at risk of sick leave due to CMD. A key challenge in developing effective work-focused 

treatment is thus to map the heterogeneity of patient characteristics and response in relation to such 

treatment. A better understanding of this variance could help stratify treatment to patient needs. 



19 
 

Beyond the heterogeneity of patients and their response to treatment, there is the societal perspective 

to consider. There is a long-standing treatment gap when it comes to mental illness, in particular for 

common mental disorders (Patel et al., 2010). Although mental ill health, and in particular CMD, 

account for a large proportion of the global burden of disease, treatment programs for these disorders 

are underfunded (Chisholm et al., 2016). Some studies have suggested that as much as 50 – 90 % of 

patients in need of mental health care are left untreated worldwide (Patel et al., 2010). In the UK in 

2007, one study estimated that only 1 % of people needing specialised treatment for mental ill health 

received evidence-based treatment (Layard & Clark, 2015). In Norway, anxiety and depression have 

been shown to be the largest contributors to permanent disability (Knudsen et al., 2012). Despite this 

fact, studies have found that as much as a third of people awarded disability pension for these 

diagnoses in Norway have not previously received specialised treatment for these disorders (Overland 

et al., 2007). The acknowledgement of the widespread nature of these disorders in combination with 

limited treatment capacity has been behind initiatives in multiple countries to “scale up mental health” 

(Layard, 2006). The rationale from a health-economic perspective is that scaling up mental health 

would pay for itself given that treatment is relatively cheap and effective (Layard & Clark, 2015). The 

most well-known the initiatives based on this rationale is probably “Increasing Access to 

Psychological Therapies” (IAPT) in the UK (Clark, 2018), although Norway has its own version 

modelled on IAPT called “Prompt Mental Health Care” (Knapstad et al., 2018).  

A key argument for such scaling up of treatment, is that the treatment would basically pay for itself 

through reducing disability, increasing quality of life and overall health, and through reducing lost 

working days (Chisholm et al., 2016). There may be merit to this assertion but there are 

methodological difficulties to overcome. Although early studies by Schene et al., Lagerveld et al., and 

Reme et al. did include an evaluation of the health economic benefits of work-focused CBT, no 

standardised method for such evaluation exists. There is therefore a need to develop methods that 

allow for the measurement of the economic benefits of such treatment. If standardised measurement 

of health economic outcomes could be reliably used with this patient group, it would facilitate 

comparison between studies and even with other patient groups. This could potentially provide a 
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clinical marker of whether the health economic assertion that scaling up mental health treatment 

would pay for itself is true. 
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2. AIMS 

 

Work-focused treatment may be promising for patients suffering from common mental disorders 

given the risk of sick leave that these disorders carry (OECD, 2015). The development of such 

treatment is relatively new, and so is the study of its efficacy. As with the advent of any new field of 

inquiry, there is substantial heterogeneity in the methods and measurements of work-focused 

treatment (Nigatu et al., 2016). The aim of the present PhD work was thus to explore this 

heterogeneity in Norwegian patients receiving CBT or metacognitive therapy (MCT) with work-

focused interventions for depression and anxiety. 

Broadly, two avenues were pursued. Firstly, we wanted to know what registry data on sick leave can 

tell us about patients receiving work-focused treatment. Analysing registry data, we also wanted to 

know whether clinical and demographic characteristics of patients were associated with different sick 

leave behaviour over time. Secondly, we wanted to know if the impact of depression, anxiety, and 

sick leave on these patients could be recorded using a generic measure of health.  

The research questions addressed in this thesis are thus: 

1. Can subgroups of patients be identified based on sick leave behaviour before, during, and 

after work-focused treatment (Paper I)? 

2. Do subgroups of patients differ on demographic and clinical characteristics (Paper I)? 

3. Does the EQ-5D, a generic measure of health used in health economic analyses, show 

indications of validity in measuring health status and sick leave in these patients (Paper II)? 

4. Can the EQ-5D adequately reflect change in health status during work-focused treatment 

(Paper III)? 

The findings from our first line of inquiry could enhance our understanding of the heterogeneity 

among these patients. It could give us a better understanding of the relationship between symptoms, 

work-focused treatment, and sick leave over time. It could also potentially help prepare the ground for 

more targeted interventions through stratifying treatment according to patient characteristics. Our 
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second line of inquiry could help increase our understanding of the impact of depression, anxiety, and 

sick leave on wider health status. If the EQ-5D showed indications of validity for these patients, it 

could also pave the way for health economic analyses of treatment for patients with common mental 

disorders, including those receiving work-focused interventions. 
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3. METHODS 

3.1 Context 

The work presented in this thesis is based on data collected at the Division of Mental Health and 

Substance Abusee at Diakonhjemmet Hospital, Oslo. The clinic is part of national specialised mental 

health care service and offers work-focused treatment for patients suffering primarily from depression 

and anxiety. The studies used for the PhD work is part of an ongoing research project called “The 

Norwegian studies of psychological treatment and work (NOR-WORK)”. The three articles presented 

are based on two separate studies in the NOR-WORK project. The first study uses data gathered in an 

observational study that ran from 2013 – 2016. The second and third articles uses data from a 

subsequent observational study that ran from 2017 – 2020. Data were primarily gathered through self-

report questionnaires, and through patient journals. Additional data on sick leave used in the first 

article was gathered from national registries. 

As the thesis and the papers presented herein to a large extent focus on sick leave, return to work, and 

work-focused treatment, a word on the Norwegian context is in order. The Norwegian welfare system 

is relatively generous. Employees receive 100 % compensation for lost pay from day one of sick 

leave. The first 16 days of sick leave is covered by the employer, after which the state welfare system 

pays for the employee’s sick leave compensation. The employee can in principle remain on sick leave 

for up to a year. If the employee is still unable to return to work, he or she is then transferred to a 

separate long-term benefit (“Arbeidsavklaringspenger” or “AAP”), corresponding to 66 % of the 

employee’s original salary. It also bears mentioning that protection of workers is quite strong in 

Norway, and no employee can be terminated for causes related to sick leave for the first 12 months of 

sick leave. 

As Norway has a relatively high level of sick leave (OECD, 2013), several initiatives have been 

launched over the years to attempt to address this issue. Most notably, the “Faster return” programme, 

which was launched in 2007. The programme aimed at incentivising health care providers to develop 

and provide work-focused treatment. Particular emphasis was given to the patient groups responsible 
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for the majority of sick leave: common mental disorders and musculoskeletal disorders. The clinic in 

which the research in the present thesis took place was initially funded by the “Faster return” 

programme.  

 

3.2 Design and study population 

The patients included in the studies underpinning the three papers of this PhD were all referred to 

work-focused treatment at Diakonhjemmet Hospital by their general practitioners. The inclusion 

criteria at the clinic were that patients were on or at risk of sick leave due to depression and anxiety, 

and that they completed treatment. This implies that patients were adults of working age (18 – 70 

years). Patients were excluded if they were on long term disability benefits, if they were suffering 

from cluster A or B personality disorder, or if they were suffering from severe mental illness such as 

bipolar disorder, schizophrenia, or other psychotic disorders. Patients were also excluded if they were 

engaging in active substance abuse, or if they were deemed to be at high risk of suicide. Patients were 

diagnosed after an initial screening session with a clinical psychologist, during which the Mini 

International Diagnostic Interview (M.I.N.I) was used (Sheehan et al., 1998). Diagnoses was set 

according to ICD-10 guidelines (WHO, 1992). 

Data for Paper I was gathered in a naturalistic observational study that ran at the clinic from 2013 – 

2016. In all, 619 patients were included based on the abovementioned criteria. Data for Paper II and 

Paper III were gathered in a subsequent study that ran from 2017 – 2020. During this time period, 890 

patients were included at baseline. This sample was used in the second paper, which was a cross-

sectional study examining patient characteristics at baseline. The third paper used data from the same 

study as the second paper but included patients who had completed treatment during this period. This 

longitudinal study looked at the responsiveness to change in the EQ-5D compared to the BDI-II and 

the BAI over the course of treatment. All patients included in this sample thus had to score above 

clinical threshold on either the BDI-II (≥ 14) or BAI (≥ 16) at baseline. In all, 416 patients fulfilled the 

criteria. 
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Although the data for these three papers were gathered in two separate observational studies, these 

studies took place in close succession at the same clinic. The samples were therefore similar, as 

reflected by the characteristics of patients recorded at baseline (i.e., at start of treatment). Average age 

of patients in the three papers ranged from 36.8 – 37.9 years (Paper 1 = 37.9, Paper 2 = 36.8, Paper 3 

= 37.6), proportion of females from 68.5% - 71.9 % (Paper 1 = 68.5, Paper 2 = 69.6, Paper 3 = 71.9), 

and proportion of patients with higher education ranged from 76.5% - 82.8% (Paper 1 = 76.5, Paper 2 

= 79.5, Paper 3 = 82.8). Depression diagnoses were the most common diagnostic group in all three 

papers, accounting for roughly half the primary diagnoses given (46.1% - 51.9%). The second most 

common diagnostic group was anxiety disorders, proportion ranging from 36.1% - 38.7 % of 

diagnoses in the three papers. A smaller part of the sample had diagnoses related to depression or 

anxiety, such as F41.2 “Mixed anxiety and depression” or F43.2 “Adjustment disorder”. Symptom 

severity as recorded by the BDI-II and the BAI was also similar across the samples. For depression, 

the mean BDI-II scores ranged from 24.7 - 26.4, indicating moderate symptom severity. For anxiety, 

the mean BAI scores ranged from 17.5 -18.7, indicating mild levels of anxiety. Finally, proportion of 

patients on sick leave at start of treatment was also similar in the three papers. Approximately half the 

patients were on some type of sick leave, ranging from 45.7% – 49.9%.  

3.3 Intervention 

The treatment at the clinic was provided by a team of primarily psychologists, but also psychiatrists 

and psychiatric nurses. The treatment did not diverge from the treatment normally offered at the 

clinic, and this was thus a naturalistic observational study. Patients in the first study (2013 – 2016) 

which underpins Paper I received either CBT or MCT paired with work-focused intervention. Patients 

included in the second study (2017 - 2020) underpinning Paper II and III received MCT paired with 

the same work-focused intervention. 

3.3.1 Cognitive behavioural therapy 

CBT, as outlined in the introduction, is usually a short-term, problem-oriented approach aimed at 

challenging negative interpretations of events and situations in a patient’s life. The therapist 



26 
 

commonly uses a case formulation to help hypothesise about aspect that give rise to and maintain the 

patient's mental difficulties. This will usually include a mapping of the patient's current difficulties 

and symptoms, and how they relate to maladaptive interpretations of events, as well as maladaptive 

coping behaviours. The therapist will also be interested in negative automatic thoughts that may 

influence the maintenance of maladaptive coping, and also the patient's strengths and resources 

(Ruggiero et al., 2021). In the treatment in the present project, patients were encouraged to use 

examples from the workplace in case formulations, especially if they were on sick leave. 

 

3.3.2 Metacognitive therapy 

As with CBT, case formulation was used to conceptualise treatment in MCT in the present project. 

This included symptom mapping and understanding the patients triggers for maladaptive coping. 

Patients are then introduced to the MCT model so that therapist and patient together can gain a 

common understanding of the patients’ main issues. By learning to identify and recognise triggers, 

patients can become aware of which situations and what behaviour leads them to rumination or worry. 

Through challenging the patients assumption about thinking and through MCT techniques like 

attention training, postponement of worry and rumination, ban threat monitoring, patients learn to 

reduce coping strategies that backfire maladaptive coping strategies, and replace these with new, 

adaptive plans for regulating actions (Wells, 2009). As with CBT, patients were encouraged to use 

work situations as basis for case formulations if appropriate. 

 

3.3.3 Work-focused interventions 

CBT or MCT was paired with work-focused interventions. The guiding principles of the work-

focused interventions was a structured checklist designed to ensure the maintenance of a work-centric 

focus throughout the entire treatment. It was especially important to make sure that work and working 

life was addressed early on in treatment. The key components of checklist are as follows: 
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Work Situation Assessment: A comprehensive examination of the patient's working environment, job 

characteristics, working conditions, interpersonal relationships, and the impact of their symptoms on 

work functioning. 

Psychoeducation on Work and Mental Health: This includes pros and cons of sick leave, relationship 

between work, activity, and mental health. This included an exploration of the advantages and 

disadvantages associated with taking sick leave, including the risk of social isolation and withdrawal 

normally associated with depression and anxiety. 

Additionally, the work-focused intervention included a plan for gradual RTW, identification and 

mapping of barriers for RTW, exploration of proper communication with the workplace regarding the 

patient’s situation, and an exploration of the need for workplace adjustment. These guiding principles 

collectively served as the methodical framework to ensure that treatment maintained a work-focused 

approach. A description of the metacognitive therapy and work-focused interventions is also available 

in a protocol-article published for a forthcoming randomised controlled trial (Sandin, Gjengedal, et 

al., 2021). 

 

3.4 Data sources 

3.4.1 Sociodemographic characteristics 

We included sociodemographic characteristics of patients in all three papers, both for descriptive and 

analytical purposes. Of particular interest were variables that previous research has shown to 

influence sick leave: age, gender, education, and marital status. Age in years was used as a continuous 

variable and gender was used as a dichotomous variable (male/female). Education was also used as a 

dichotomous variable denoting whether a participant had higher education or not. “Higher education” 

in this sense was operationalised as and degree completed beyond 12 years of school. Finally, marital 

status was a dichotomous variable (yes /no).  
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For Paper I, we also included data on whether patients had somatic comorbidity. Patients were asked 

“Do you have a somatic illness diagnosed by health personnel – Yes / No”. 

3.4.2 Sick leave 

Registry data. Data on sick leave for the observational study used in the first article was collected 

from national registries. The registry features comprehensive data on sick leave as reported by general 

practitioners, who are responsible for certifying and reporting sick leave under the Norwegian system. 

The data spanned 29.5 months, or approximately two and a half years. The average duration of the 

treatment featured in the study was 5.5 months. We thus had registry data on sick leave from one year 

prior to one-year post treatment. The data is reported as sick leave dates throughout this period, giving 

us the start and end date of sick leave periods for each individual patient. We also had data on degree 

of sick leave for each period e.g., whether a patient was 100 % or 50 % off work. For the study, we 

operationalised sick leave as a dichotomous variable, patients who were fully working versus all other 

degrees of sick leave. We set measurement points at 90-day intervals, giving us 11 measurement 

points in all. The benefit of using registry data was that it gave us detailed and objective knowledge of 

sick leave behaviour over an extended period of time. 

Self-reported sick leave was recorded from questionnaires for articles two and three, as we did not 

have registry data available for this study population. As with the registry data, self -reported sick 

leave was encoded as a dichotomous variable, “fully working” versus all other degrees of sick leave. 

 

3.4.3 Clinical measures 

We recorded primary diagnoses from patient journals, i.e. the diagnosis for which the patient received 

treatment. Secondary diagnosis was not recorded. The following self-report questionnaires were used 

to collect further clinical data: 
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Depression  

The Beck Depression Inventory II (BDI-II). The BDI-II is a self-report questionnaire that measures 

depression over the last two weeks using 21 items that are answered on a scale from 0 (least severe) to 

3 (most severe). The questionnaire thus has a sum range from 0 – 63, and a higher score indicates 

more severe symptoms. Example items include sadness, where 0 indicates “I do not feel sad” and 3 

indicates “I am so sad and unhappy that I can’t stand it”, and suicidality, where 0 indicates “I don’t 

have any thoughts of killing myself”, and 3 “I would kill myself if I had the chance”. Guidelines 

suggest that a BDI-II sum score of 0 – 13 denote minimal depressive symptoms, 14 – 19 indicate mild 

symptoms, 20 – 28 moderate, and 29 – 63 severe symptoms (Beck et al., 1996).  

The BDI-II was used in all three papers, and mean score on the BDI-II indicate moderate depressive 

symptoms in the study population at baseline. The psychometric properties of the BDI-II are 

considered to be good for patients with depression, showing an Cronbach’s alpha of 0.90 and a test-

retest reliability ranging from 0.73 – 0.96 (Wang & Gorenstein, 2013). In the second paper presented 

in this thesis, the Omega (Peters, 2014) was calculated to be 0.86, indicating good reliability. 

Anxiety 

The Beck Anxiety Inventory (BAI). The BAI, like the BDI-II, is a 21 item self-report questionnaire that 

measures severity of anxiety on a sum scale from 0 – 63. Each item is scored on a Likert scale from 0 

– 3, and patients are asked to indicate how severe their symptoms have been over the last month. For 

instance, “Unable to relax” 0 – 3, and “Nervous” 0 – 3, higher scores indicate more severe symptoms. 

Scoring guidelines suggest that 0 – 15 indicate minimal symptoms of anxiety, 16 – 25 moderate 

symptoms, and 26 – 63 severe symptoms (Beck & Steer, 1990). 

The BAI was used in all three papers, and psychometric properties in patient populations with anxiety 

have in general been shown to be good, with and Cronbach’s alpha of 0.92 and a test-retest reliability 

of 0.75 (Beck et al., 1988). In our second paper, we calculated the omega to be 0.90, indicating 

satisfactory reliability. 
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Subjective health complaints 

The subjective health complaints questionnaire (SHC) is a self-report measure containing 29 items. It 

measures subjective complaints where there are no objective findings. It uses five dimensions: 

musculoskeletal pain, pseudo-neurology, gastrointestinal problems, allergy, and flu. Patients rate 

pains and complaints in various body parts on a scale from 0 (no pain or problem) to 3 (severe pain or 

complaints) during the last 30 days. Total score thus ranges from 0 – 87, where more severe 

complaints are reflected by higher scores. The aim of the scale is to provide a simple, theory-free 

measure of the most common complaints seen by general practitioners. The largest proportion of 

variance in the scale is explained by musculoskeletal complaints (Eriksen et al., 1999). 

The SHC was used in Paper II, where we calculated its Omega to 0.82, indicating good reliability. 

 

Self-reported health 

Two separate measures of self-reported health were used in this PhD work. For the first article, we 

used a single-item measure of overall subjective health. Patients were asked to rate their health on a 

four-point scale: bad, not so good, good, very good. This is a question that is often used in larger 

health-surveys and has been shown to be good predictor of overall health status as well as sick leave 

(Schnittker & Bacak, 2014). 

In Paper II and Paper III, the focus of interest was the EQ-5D. The EQ-5D is a generic measure of 

self-reported health (Herdman et al., 2011). The current version measures health on five subscales or 

dimensions: Mobility, Self-care, Usual activities, Pain / discomfort, and Anxiety / depression. Each of 

these five dimensions are scored on a scale from 1 – 5, where higher values indicate more severe 

problems. The level 1 corresponds to “No problems”, whereas level 5 corresponds to “Extreme 

problems”. Thus, the EQ-5D yields a five-digit profile where “11111” would indicate “No problems” 

on all dimensions, and “55555” would indicate “Extreme problems” on all dimensions (Devlin et al., 

2020). 
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The EQ-5D profile can be converted, using preference-based weights, into the EQ-5D value. This EQ-

5D value records perfect health as 1.000, and death is anchored at 0.000. Health states with negative 

values are possible, indicating a health state worse than death, but these are uncommon. For reference, 

a Norwegian survey of the general population found an EQ-5D value of 0.805 (Garratt et al., 2022). In 

Paper II, we found that the mean EQ-5D value at baseline was 0.631. The EQ-5D value can be used to 

calculate QALYS, which can be used in cost-benefit analyses. Please also note that it is common to 

report the EQ-5D utility using three decimal spaces (Devlin et al., 2020). 

The EQ-5D also contains a visual analogue scale where respondents are asked to rate their health 

from 0 – 100. The EQ-5D was used in Paper II and Paper III. It is not recommended practice to 

calculate the Omega for the EQ-5D as it is not intended to measure a single construct (Konerding, 

2013). 

 

RTW-SE 

The return-to-work self-efficacy scale (RTW-SE) is an 11-item questionnaire. Respondents reply to 

questions such as “I will be able to perform my tasks at work” and “I will be able to concentrate at 

work” on a six-point scale from “Totally agree” to “Totally disagree”. The RTW-SE has been shown 

to predict full return to work after work-focused treatment in a Norwegian sample (Gjengedal et al., 

2021). The RTW-SE was used in Paper I, where we calculated the Omega to 0.86, indicating 

satisfactory reliability. 

 

3.5 Statistics  

Missing data in all three papers was generally low. In the first paper, we used registry data for sick 

leave, ensuring no loss to follow-up, and missing data was thus not an issue. The clinical and 

demographic data were recorded from self-report questionnaires and patient journals. For all three 

papers, missing data was consistently less than 5 % on all items. For missing items, missing data were 
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replaced using weighted means. This is a method developed for handling missing data sets from 

patients with depression and has shown good precision with this patient group (Gale & Hawley, 

2001). 

 

3.5.1 Statistics Paper I 

In Paper I we used latent growth mixture modelling (LGMM) to analyse the sick leave registry data. 

This analysis models unobserved heterogeneity in a sample of repeated measures by identifying 

patients with similar values across the measures. In our case, this translated to trajectories of sick 

leave across our 11 measurement points. Fit statistics guided model selection, in particular the 

Bayesian Information Criterion (BIC), sample-size adjusted BIC (ABIC), and Akaike information 

criterion indices, Entropy values and the bootstrap likelihood ratio test (BLRT). The model yields a 

probabilistic class assignment for patients based on sick leave trajectories only. 

 

Once the best fitting model had been selected, we wanted to analyse differences in demographic and 

clinical characteristics across the classes, or groups. This post-hoc analysis of auxiliary variables is a 

viable approach where LGMM entropy is ≥ 0.8 (BMJ 34). The original class assignment in the 

LGMM is probabilistic, while in the post-hoc analyses, the groups are treated as categorical. This may 

lead to an underestimation of standard errors. It is therefore recommended to choose a more stringent 

significance level for these post-hoc analyses, and we therefore chose a significance level of p < 0.01. 

 

Demographic characteristics were analysed as predictors of class membership using multinomial 

logistic regression. Clinical characteristics as predictors of class membership were analysed using a 

one-way analysis of variance (ANOVA) and Tukey’s honestly significant difference test. 
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3.5.2 Statistics Paper II 

In the second paper, we presented descriptive statistics showing the EQ-5D scores as per 

recommendations (Devlin et al., 2020). Descriptive statistics were calculated and shown in relation to 

clinical and demographic variables, and in relation to the norm scores obtained from a study of the 

general Norwegian population (Garratt et al., 2022). We then divided the patients in the sample into 

quartiles based on severity of depression and anxiety symptoms and tested the EQ-5D utility median 

using Cuzicks test for trends (Cuzick, 1985). The same severity quartiles were then used as the 

dependant variable in an ordinal logistic regression where the EQ-5D dimensions were the 

independent variables. This was done to analyse whether the health status reported by the EQ-5D 

utility and the EQ-5D dimensions deteriorated with increasing depression and anxiety symptoms. 

We then performed a Pearson’s correlation, correlating the EQ-5D value, the EQ-VAS and the EQ 

dimensions with the BDI-II, the BAI, and the SHC. Finally, a multiple linear regression model using 

the EQ-5D value as the dependant variable was run to examine whether and which of the clinical and 

demographic variables in the study predicted overall health as recorded by the EQ-5D. In the 

regression model, we wanted to see the unique contribution to variance of each factor, and partial 

correlation was thus calculated for each variable.  

 

3.5.3 Statistics Paper III 

In the third paper, we examined the responsiveness of the EQ-5D to change in health status during 

work-focused treatment by comparing its performance to the BDI-II and the BAI. We calculated 

effect size and standardized response mean from start to end of treatment. We also calculated the 

change scores (Δ) by subtracting the baseline scores from the scores obtained at end of treatment for 

the BDI-II, the BAI, the EQ-5D value, and the EQ-VAS. We then calculated the correlation of change 

scores using Spearman’s correlation. 

According to the clinical guidelines for the BDI-II and the BAI, we classified patients as either 

“Recovered”, “Improved”, or “Unchanged” from pre- to post-treatment. We then ran receiver 
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operating characteristics (ROC) analyses to determine if the EQ-5D value at end of treatment could 

correctly identify patient outcomes. Finally, we calculated Youden’s index (J) to determine optimal 

cut-off point for identifying “Recovered” patients based on combined highest sensitivity and 

specificity. 

 

3.6 Ethical considerations 

The research underpinning the three articles presented in this thesis was classified as “health service 

research” according to Norwegian regulations. This entails that the Norwegian Data Protection 

Agency has mandated that treatment providers are responsible for the proper handling of data. There 

is, under the Norwegian ethical guidelines, no requirement to submit health service research to 

approval by an independent ethical committee. The reasoning behind this is that the intervention in 

such research does not deviate from the ordinary intervention at the clinic. Thus, the participants in 

the study are not subjected to any treatment or intervention other than what normally follows from 

being a patient at the clinic in question. Ethical guidelines for the treatment are thus provided by the 

rules and regulations that apply to any health care services in Norway. The practice of treating “health 

service research” in this way is not unique to Norway, but the practice varies from country to country. 

As science is a collaborative, and often international endeavour, this variation in ethical regulation 

between countries may make it more difficult to properly assess whether ethical guidelines have been 

followed. It is also the case that the division between “health service research” and “health research” 

is not necessarily self-evident or without overlap, which may potentially further complicate the 

matter. A learning point from the present study and a hope for the future, may thus be that we may 

arrive at more unified standards for ethical assessment of health and health service research. This 

would make it easier to assess the ethical aspects of research projects. 

For the present project, the research presented in this thesis followed the principles of the Helsinki 

declaration (World Medical Association, 2022). Privacy and confidentiality ensured by the Data 

Protection officer at Diakonhjemmet hospital. All data collection and security were managed by 
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Diakonhjemmet Hospital, after approval of data handling was granted by Oslo University Hospital, 

approval number 2015/15606. To ensure that participation was voluntary, all patients provided written 

consent before being enrolled in the studies. To ensure that participants had the necessary information 

about the purpose of the study, the consent form stated clearly what data was collected, and what the 

data was used for. The consent form also stated that the treatment at the clinic was not contingent on 

or affected by agreeing to participate in the research. Finally, the consent form stated that consent to 

participate in the research could be withdrawn by the patient at any time without having to give any 

reason for withdrawing. An English version of the consent form is provided in the Appendix section. 

To ensure user input and that vulnerable groups were given a voice in the conceptualisation of the 

research, user representatives were involved in planning of segments of the research, such as giving 

feedback design and in on questionnaires used for data collection. A user representative from the user 

organisation Mental Helse (“Mental Health”) was present at research meetings for this purpose. 

It is also worth considering the potential upsides of the study when making the overall ethical 

assessment. As outlined in the introduction, depression, anxiety, and sick leave are all highly 

prevalent phenomena that impact a wide range of the population. The cost for both for individuals and 

society is substantial. Best practice interventions to alleviate the suffering captured in cost estimates is 

not yet established. There is thus an ethical case to be made for the necessity of conducting studies 

that evaluate the different aspects of services aimed at common mental disorders and sick leave. This 

necessity must be weighed against the potential burden placed on the individual participant in the 

study. 

Finally, it is crucial that once data has been gathered from patients, this data is put to meaningful use. 

To ensure that the potential benefits of the project's insights reach the patients, researchers must 

actively disseminate their findings. This sharing of new knowledge holds the promise of informing 

further research and hopefully enhancing healthcare services. The present project is an attempt to 

contribute to this process. 
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4. RESULTS 

4.1 Results from Paper I 

Sick leave and return to work for patients with anxiety and depression: A longitudinal study of 

trajectories before, during, and after work-focused treatment. 

In the first paper, we examined the characteristics of patients (N = 619) on or at risk of sick leave due 

to depression and anxiety who received work-focused treatment. We used registry data on sick leave 

collected before, during, and after treatment. The observational period before treatment was 12 

months, average duration of treatment was 5.5 months, and the observational period after treatment 

was again 12 months. In all, we thus had registry data on sick leave for these patients spanning 29.5 

months, or roughly two and a half years. The registry data gave us an objective measure of sick leave, 

before, during, and after work-focused treatment. In addition, clinical data and patient characteristics 

were collected from patient journals and self-report questionnaires at start and end of treatment. 

The first objective of the study was to determine if subgroups of patients could be identified based on 

their sick leave behaviour over the observational period. We used latent-growth mixture modelling, 

identifying three different subgroups. These three groups showed distinctly different sick leave 

trajectories during the observational period. The largest group of patients consisting of 47.7% (n = 

295) of the total sample had low sick leave throughout the entire period. We labelled this section of 

the sample as the “Resilient” group. The second group of patients consisted of 31.8 % (n = 197) of the 

patients in the sample. This group had low sick leave initially, increasing to high sick leave at start of 

treatment, before the majority of patient in this group returned to work within three months of 

completing treatment. We labelled this the “Recovery” group. Finally, the third group comprised 20.5 

% of the patients (n = 127).  These patients had high sick leave throughout the 29.5 months, and we 

labelled this the “High risk” group. 

The second objective of the study was to determine if these subgroups differed on non-modifiable 

demographic characteristics, and whether they differed on modifiable clinical characteristics. 

Multinomial logistic regression showed that the relative risk of belonging to the “High risk” group 
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versus the “Resilient” group increased with higher age (RR = 0.95, p < 0.001), female gender (RR = 

0.36, p < 0.001), not having higher education (RR = 2.13, p < 0.01), and having a previously 

diagnosed somatic illness (RR = 0.50, p <0.01). The three groups showed similar clinical 

characteristics at the start of treatment, indicating that it would not have been possible to screen for 

“High risk” patients at the onset of treatment. All groups saw clinical improvement during the 

treatment period, but the “High risk” had consistently lower effect sizes on all clinical measures. At 

end of treatment, the “High risk” group also had residual depressive symptoms, with a mean score 

above clinical threshold. 

 

4.2 Results from Paper II.  

Self-reported health in patients on or at risk of sick leave due to depression and anxiety: Validity of 

the EQ-5D. 

In the second paper, we investigated the validity of the EQ-5D, a commonly used measure of self-

reported health, in patients on or at risk of sick leave due to depression and anxiety (N = 890). In 

addition to capturing a wider health status than what is recorded by clinical measures of mental health, 

the EQ-5D can also be used for health economic analyses. This could potentially help inform 

decision-making on work-focused treatment. 

We investigated known-groups and convergent validity. We hypothesised that known-groups validity 

would be supported if the health status captured by the EQ-5D showed reduced health status 

compared to general population norms. Validity would be further supported if the EQ-5D could 

distinguish between different levels of severity of depression and anxiety. Convergent validity would 

be supported if the EQ-5D showed at least moderate negative correlation with symptom-specific 

measures of depression and anxiety. Furthermore, we hypothesised that the overall health status 

captured by the EQ-5D should be explained by variance in severity of depression and anxiety 

symptoms, and functional impairment operationalised as sick leave. 
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The EQ-5D value, capturing overall health, yields a health status where “perfect health” is denoted as 

1.000, while “dead” is anchored at 0.000. In the study, the mean EQ-5D value for the patients was 

0.631, indicating that these patients had reduced health status compared to “perfect health”. 

Furthermore, a Norwegian general population survey yielded an EQ-5D value 0.820 [13], and the 

patients in the study thus reported worse health than the general population. The same was seen in the 

EQ-VAS, the visual-analogue scale of the EQ-5D where patients rate their perceived health from 

worst to best on a scale from 0 – 100. The Norwegian population survey found an EQ-VAS of 79.4, 

compared to an EQ-VAS 55.7 in our study. The patients in our study also reported more problems on 

all individual dimensions of the EQ-5D compared to the general population: Mobility, Self-care, 

Usual activities, Pain/Discomfort, Anxiety/Depression. The patients in the study thus reported worse 

health on all parts of the EQ-5D compared to the general population norms. The difference between 

the patient cohort and the population norms were most pronounced on the Anxiety/depression 

dimension where 96.6 % of patients reported problems, versus 35.4 % of the norm population 

reported problems on this dimension. 

For convergent validity, the EQ-5D value showed a strong negative correlation with the BDI-II (r = -

0.52, p ≤ 0.001) and a moderate negative correlation with the BAI (r = -0.49, p ≤ 0.001) and the SHC 

(r = -0.44, p ≤ 0.001), indicating that higher symptoms were associated with lower self-reported 

health. SHC, measuring subjective health complaints with a particular emphasis on musculoskeletal 

pain [14], showed a strong correlation (r = - 0.50, p ≤ 0.001) with the Pain/discomfort dimension of 

the EQ-5D. The BDI-II showed moderate correlation with the Usual activities (r = 0.45, p ≤ 0.001) 

and Anxiety/depression dimensions (r = 0.46, p ≤ 0.001), while the BAI showed a moderate 

correlation (r = 0.42, p ≤ 0.001) with the Anxiety/depression dimension. Note again that higher EQ-

5D value denotes better health, whereas higher EQ-5D dimension replies denote worse health. 

Ordinal logistic regression further showed that symptom severity of depression and anxiety was 

predicted by more severe problems reported on the EQ-5D dimensions. Largest odds ratios were seen 

for Anxiety/depression (OR = 2.56, p < 0.001) and Pain/discomfort (OR = 1.77, p < 0.001). Our final 

regression model showed that the EQ-5D value was significantly predicted by depression and anxiety 

https://docs.google.com/document/d/1LC8dB8NnKKVJWQXOK8pIQSV9stosvMdS/edit#heading=h.35nkun2
https://docs.google.com/document/d/1LC8dB8NnKKVJWQXOK8pIQSV9stosvMdS/edit#heading=h.1ksv4uv
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symptom severity, being on sick leave, and female gender, predicting 40.1% of the explained variance 

(F(8, 876) = 65.24, p < 0.000, R2 = 0.40.). The largest proportion of variance in the model was 

explained by depression (BDI-II r = 0.38, p < 0.001) and anxiety (BAI r = 0.28, p < 0.001), 

respectively.  

 

4.3 Results from Paper III. 

Responsiveness to change in health status of the EQ-5D in patients treated for depression and 

anxiety.  

In Paper III, our aim was to explore the degree to which the self-reported health recorded by the EQ-

5D was responsive to change during work-focused treatment for patients with depression and anxiety. 

Data were collected at baseline and end of intervention for patients who had been referred for work-

focused treatment (N = 416).  

Responsiveness refers to an instruments ability to detect “clinically significant change” over time [15, 

16]. Two criteria for what should constitute clinically significant change have been suggested in the 

literature. Firstly, that the magnitude of change recorded should be statistically reliable, and secondly, 

that the change recorded renders patients indistinguishable from the normal population on the 

characteristics of interest [17]. Thus, being able to detect “recovery” in patients is of particular 

importance for determining an instruments responsiveness. Using these criteria, it is evident that 

responsiveness will vary according to context and population, which makes it important to examine 

this property in multiple patient groups. Very few studies have examined the responsiveness of the 

EQ-5D to depression and anxiety. Determining the responsiveness of the EQ-5D to change in 

depression and anxiety is therefore imperative to determine its usefulness for these patients [18].  

We tested two hypotheses. Our first hypothesis stated that the magnitude of change in the health status 

recorded by the EQ-5D from start to end of treatment would be similar to changes in symptoms 

severity recorded by disease-specific measures. Our disease-specific measures with proven validity in 

the patient group was the BDI-II for depression, the BAI for anxiety. Our second hypothesis stated 

https://docs.google.com/document/d/1LC8dB8NnKKVJWQXOK8pIQSV9stosvMdS/edit#heading=h.44sinio
https://docs.google.com/document/d/1LC8dB8NnKKVJWQXOK8pIQSV9stosvMdS/edit#heading=h.2jxsxqh
https://docs.google.com/document/d/1LC8dB8NnKKVJWQXOK8pIQSV9stosvMdS/edit#heading=h.z337ya
https://docs.google.com/document/d/1LC8dB8NnKKVJWQXOK8pIQSV9stosvMdS/edit#heading=h.3j2qqm3
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that the EQ-5D would correctly identify patients who had recovered according to the established 

criteria used for the disease-specific measures at the end of treatment. 

For the first hypothesis, we calculated the Cohen’s d, standardised response mean (SRM), and 

Pearson’s correlation for the change scores of the EQ-5D, the Becks Depression Inventory II (BDI-II), 

and the Beck Anxiety Inventory (BAI). For the second hypothesis, patients were classified as either 

“Recovered”, “Improved”, or “Unchanged” according to the BDI-II and the BAI. We then performed 

ROC analyses to determine if the EQ-5D could correctly classify patient outcomes. 

For the first hypothesis, we saw a large magnitude of change across the EQ-5D value (d = 1.07), EQ-

VAS (d = 1.25), the BDI-II (d = 1.84), and the BAI (d = 1.39). This is consistent with our hypothesis 

that we should see similar magnitude of change in these measures from start to end of treatment. We 

saw moderate correlation between the change scores of the EQ-5D value and the BDI-II (r = -0.48), 

and the BAI (r = -0.41). The EQ-VAS change score showed moderate correlation with the BDI-II (r = 

-0.56), but weak correlation the BAI (r = -0.32).  

For the second hypothesis, the EQ-5D value could consistently identify “Recovered” patients for the 

total sample, for primary depression diagnoses, and primary anxiety diagnoses. The EQ-5D value 

could not distinguish between “Improved” and “Unchanged” patients. 

Given that the EQ-5D value could consistently identify “recovered” patients, we also calculated 

Youden’s index to determine which cut-off value provided the highest sensitivity and specificity in 

distinguishing “recovered” from “non-recovered” patients. For both depression and anxiety, best 

results (highest combined sensitivity and specificity) were seen using a cut-off value for the EQ-5D 

value of J = 0.768. 
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5. DISCUSSION 

The aim of the current thesis was to explore the heterogeneity and self-reported health of patients on 

or at risk of sick leave due to common mental disorders receiving work-focused treatment. Two main 

topics were explored. Paper I dealt with sick leave and its relationship to demographic and clinical 

characteristics using registry data and self-report collected during the course of work-focused 

treatment. Paper II and Paper III dealt with whether the impact of depression, anxiety, and sick leave 

could be validly recorded using a generic measure of health intended for health economic evaluations. 

 

5.1 Main findings from Paper I 

Research question 1: Can subgroups of patients be identified based on sick leave behaviour before, 

during, and after work-focused treatment? 

Our findings showed that there were three distinct subgroups with distinctly different trajectories over 

the two-and-a-half-year observation period. The first group comprised almost half the patients, 47.7 % 

(n = 295), and these patients had very low incidence of sick leave for the entire period. As they mostly 

avoided sick leave despite their symptoms of depression and anxiety, we named these patients the 

“Resilient” group. The second group made up almost a third of the patients, or 31.8 % (n = 197). 

These patients had low incidence of sick leave at the start of the observation period, which was one 

year before entering work-focused treatment. Their sick leave incidence then rose, and this group had 

the highest rates of sick leave at start of treatment. From start of treatment and until three months after 

finishing treatment, these patients’ sick leave rates declined sharply, and at one-year follow-up, they 

had similar rates of sick leave as the “Resilient” group. This group of patients was named the 

“Recovery” group. The last group made up around a fifth of the patient sample, or 20.5 % (n = 127). 

These patients had fairly high rates of sick leave throughout the observational period. During the 

treatment period, they had similar rates of sick leave as the “Recovery” group, and although they did 

see a small decline after end of treatment, their sick leave rate remained high. At one-year follow-up, 
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their sick leave rate was 51.2 %, compared to 2.0 % for the “Recovery” group, and 3.4 % for the 

“Resilient group”. 

The answer to this research question was thus that there was unobserved heterogeneity in sick leave 

behaviour in the sample that the model classified as three distinct groups. These three groups differed 

in their sick leave trajectories before, during, and after work-focused treatment. Previous research has 

shown that there is great variability in determinants of sick leave and prognostic factors in RTW (de 

Vries et al., 2018; Nigatu et al., 2017). Uncovering unobserved heterogeneity in sick leave trajectories 

would seem to be in line with this research. It also implies that, in addition to heterogeneous 

determinants of sick leave, there may be corresponding heterogeneity in determinants treatment 

outcome. 

 

Research question 2: Do subgroups of patients differ on demographic and clinical characteristics? 

For this question, we saw patterns of differences between the groups on both demographic and 

clinical characteristics.  

Firstly, looking at the two groups with high sick leave at the start of treatment (“High risk” and 

“Recovery”), these groups did not differ on demographic characteristics. Their mean age, gender 

distribution, levels of education, and rates of somatic comorbidity were not significantly different. 

Furthermore, at baseline, there was hardly any differences in clinical scores between these two 

groups. The difference in depression symptoms, anxiety symptoms, and RTW-SE were not 

significant. The only difference between these two groups at start of treatment on our measures was 

self-rated health. This implies that for a clinician in this study, it would not be possible to distinguish 

between members of the two groups at start of treatment. Thus, it would probably not be possible to 

predict individual sick leave trajectories at start of treatment using the measures included in the study. 

Research has shown that previous sick leave may be the best predictor of future sick leave (Hultin, 

Lindholm, Malfert, et al., 2012). In our research, sick leave at baseline would not be a good indicator 

for clinicians attempting to anticipate future sick leave. Most patients at sick leave at start of treatment 
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made a full RTW within three months of completing treatment (Sandin, Anyan, et al., 2021). One 

implication of this is that screening patients at start of treatment with aim of adapting treatment would 

not be feasible based on our included variables: the groups on sick leave at start of treatment were too 

similar. 

Although they had similar clinical scores at baseline, the difference in clinical measures widened 

between the “High risk” and “Recovery” groups during the course of treatment. The “Recovery” 

group did not only have higher rates of RTW but had higher effect sizes for clinical change on all 

measures. At end of treatment, these two groups were significantly different on all clinical outcomes. 

In that sense, the “Recovery” group approached the scores of the “Resilient” group. This raises the 

question: What mediated the difference in change during treatment between the “High risk” and 

“Recovery” groups given their similar starting points? Demographic characteristics included in the 

study did not differ between the two groups at baseline. Despite previous research showing that higher 

age, female gender, comorbid somatic illness, and lower education increases risk of sick leave (de 

Vries et al., 2018; Nigatu et al., 2017), these variables did not differentiate between full RTW and 

continued sick leave in our study (Sandin, Anyan, et al., 2021). Which factors that mediate outcome 

of work-focused treatment for patients already on sick leave thus remains a pertinent question for 

future research.  

We thus saw substantial differences between the “High risk” and “Recovery” group despite their 

similarities at baseline. There are several factors that may help explain these findings. It could be that 

characteristics of the “High risk” risk group that were not recorded in the study impeded progress 

during treatment for these patients. Conversely, there could be similar characteristics associated with 

the “Recovery” group that helped improve their treatment outcomes. This could be aspects associated 

with the working situation which tend to influence sick leave, such as degree of autonomy (Boštjančič 

& Galič, 2020), or harassment and bullying (Aarestad et al., 2020). The research has shown that there 

are a great many factor that influence sick leave and RTW rates in depression and anxiety, one review 

found 78 such potential factors (de Vries et al., 2018). It is implausible that a study design can account 

for all of these factors, and a lack of factors associated with the workplace is a limitation in the papers 
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presented in the thesis. One thing that is worth noting, however, is that we saw larger magnitude of 

change with the “Recovery” group on all measures included in the study compared to the “High risk 

group”. This does suggest that improvement in depression, anxiety, RTW-SE and return to work are 

related. This can be useful when designing future interventions for this group and does suggest that 

symptom improvement is a necessary component for successful RTW for these patients. 

Further support for this notion comes from the fact that the “High risk” group with its continued sick 

leave was the only group with mean symptom scores above clinical threshold at end of treatment. 

Depression and anxiety symptom scores of the “Recovery” and “Resilient” groups declined to below 

clinical threshold at end of treatment. This implies that, in general, the patients in these groups 

recovered from depression and anxiety. For the “High risk” group, depression symptoms remained 

above clinical threshold at end of treatment. This indicates that residual depressive symptoms may be 

a predictor of continued sick leave or relapse after work-focused treatment. This implies that even 

though it may not be possible to screen patients and adapt treatment at the start of the intervention, it 

may be possible to do so at the end of treatment. The implication in our study is that patients on sick 

leave at end of treatment who also have residual depressive symptoms have a low chance of making a 

full RTW. 

The “Recovery” and the “’Resilient” groups were not significantly different on depression, anxiety, or 

self-rated health at end of treatment. Only RTW-SE remained different between the two at end of 

treatment. It would thus seem that RTW-SE provides insight on these patient’s ability to RTW, in line 

with previous research (Lokman et al., 2017). In fact, research conducted at the same clinic as the on 

this thesis originates from has found that likelihood of full RTW increases as the RTW-SE score goes 

up (Gjengedal et al., 2021). This was also confirmed by the RTW-SE scores of our trajectory groups. 

The direction of any causality in this relationship remains unresolved. One interpretation would be to 

assume that specifically targeting RTW-SE in future interventions could help patients RTW. Or, it 

could be that an increase in RTW-SE is a by-product of effective treatment that successfully targets 

depression and anxiety symptoms and transfers coping skills to the work situation. 
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Finally, the majority of patients in the “Resilient” group were not on sick leave throughout the 28.5 

months, despite similar clinical severity as the two other groups. It would be of interest to further 

research to uncover which factors that contributed to this group’s resilience to sick leave. Given their 

similar symptom score to both the other groups at baseline, the implication is that it is possible to stay 

at work despite relatively high symptom levels. This raises the question of whether there are 

characteristics of family or working life that contributed to these patients avoiding sick leave. 

Previous research has shown that this may be the case. The balance between the demands of the work 

and employee autonomy (Haveraaen et al., 2017), as well as support from supervisors and colleagues 

are important in this respect. We did not include workplace factors in our study and can therefore not 

adequately answer if this was a mediating factor in our sample (Cancelliere et al., 2016). We did 

record education level which could be interpreted as a reasonable proxy for working conditions, and 

there were significantly more patients with higher education in the “Resilient” group compared to the 

“High risk” group. In general, it is worth considering that the “High risk” and “Recovery” groups 

were similar on demographic characteristics, but that these two groups differed from the “Resilient” 

group. This indicates that female gender, not having higher education, and somatic comorbidity 

predicted sick leave in this study. But as the “Recovery” group mostly had successful RTW, these 

demographic factors seem not to have been predictive of the outcome of work-focused treatment. This 

could lend further support to the interpretation that the impact of the intervention superseded the 

impact of demographic factors for these patients. It may be the case that symptom reduction and 

interventions aimed at RTW provided the tools that these patients needed to recover. 

Following this line of reasoning, it could be that the “High risk” group experienced complicating 

factors that in sum superseded the effect of the treatment. Whether there are workplace factors at play, 

family life, or whether there are mediating factors of treatment outcome not included in our study 

remains a question for future research. A large, population-based study in Norway found that overall, 

the variance in sick leave predictors remain largely unexplained (Markussen et al., 2011). Of 

particular interest for future research targeting work-focused treatment would be uncovering 

mediating factors that are possible to target during the course of an intervention. Still, it is important 
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to note that most patients in the study sample did RTW within one year of the intervention. These 

patients were referred for work-focused treatment due to depression and anxiety, and half the patients 

(50.1 %) were on sick leave at the start of treatment. Within one year of completing the intervention, 

87.2 % were fully working with no sick leave. This seems a reasonably good outcome, despite 

comparison to other studies of work-focused treatment being difficult due to lack of standardised 

methods for measuring RTW (Salomonsson et al., 2018). Future research will have to determine the 

impact of the combined psychological therapy and work-focused intervention on the RTW rates, and 

the sustainability of RTW beyond the 12-month follow-up period included in our study. 

 

5.2 Main findings from Paper II 

Research question 3: Can the EQ-5D, a generic measure of health used in health economic analyses, 

be a valid measurement of health status and sick leave in these patients (Paper II)? 

For this paper, we saw that the EQ-5D did show indications of being a valid measure of health status 

in the patient sample. The patients were all referred and admitted to work-focused treatment for 

depression and / or anxiety and diagnosed by clinicians in line with national health service guidelines  

based on the ICD-10 (WHO, 1992). As such, we can be reasonably certain that these patients had a 

mental health problem, which should entail reduced health status. The patients in the sample reported 

problems on each of the five EQ-5D dimensions, and the Anxiety / depression dimension had the 

highest rates of patients reporting problems (96.6 %). The patients in the sample reported more 

problems on every dimension compared to the general Norwegian population norms (Garratt et al., 

2022), and on the EQ-5D value, and the EQ-VAS. These findings indicate known-groups validity, i.e. 

that a clinical sample of patient diagnoses with a mental health problem reports worse health status 

compared to the wider non-clinical population. 

The patterns of correlations examined showed that our symptoms scores of depression and anxiety 

had the highest correlation with the “Anxiety / depression” subscale. Furthermore, our measure of 

subjective health complains which has a particular emphasis on musculoskeletal pain, had the highest 
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correlation with the “Pain” dimension of the EQ-5D. Finally, linear regression analysis showed that 

our clinical variables significantly predicted the health status recorded by the EQ-5D value. The 

largest contribution to the variance in the model was made by the depression and symptom scores. 

Given the sample it was expected. Sick leave also made a significant contribution to the model. As the 

patients were receiving work-focused treatment for depression and anxiety, these findings seem to 

support the convergent validity between the EQ-5D and our clinical measures. 

The findings in the study support the validity of the EQ-5D for patients on or at risk of sick leave due 

to depression and anxiety, indicating that it can be a useful measure of health-related quality of life for 

these patients. Though demonstrating the validity of an instrument in a patient population is important 

for assessing its usefulness, validity in a cross-sectional study does not indicate whether the 

instrument is responsive to change over time. This was the topic of our third paper.  

 

5.3 Main findings from Paper III 

Research question 4: Can the EQ-5D adequately reflect change in health status during work-focused 

treatment? 

Being able to adequately reflect change in health status over time is of course of particular importance 

for evaluating interventions, i.e., whether patients improve, stay the same, or deteriorate during 

treatment. For the third paper, we investigated whether the EQ-5D could record changes in health 

status for patients during work-focused treatment.  

The change of the EQ-5D scores from start to end of treatment were compared to the change scores of 

our symptoms scores for depression and anxiety. We saw that the effect size of the EQ-5D change 

from start to end of treatment was in a similar range as our symptom scores for depression and 

anxiety. Furthermore, that there was moderate correlation between the change scores from start to end 

of treatment. This indicates that the EQ-5D had similar magnitude of change in recorded health status 

during treatment as out “gold standard” symptom measures. 
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We then classified patients as either “Recovered”, “Improved”, or “Unchanged” according to the 

symptoms scores. The ROC analyses showed that the EQ-5D value could correctly classify 

“Recovered” patients, distinguishing these patients from the “Improved” and “Unchanged” patients. 

These findings show that the EQ-5D did show indications of responsiveness to change during work-

focused treatment. Furthermore, that the magnitude of change was on par with the depression and 

anxiety measures. That the EQ-5D could also correctly identify recovered patients suggests that the 

instrument may be sensitive to the difference between clinical and non-clinical populations. Lastly, 

we calculated a cut-off scoring for making this distinction between the clinical and sociodemographic 

scores. Taken together, the results from Paper II and Paper II indicate that the EQ-5D can be a useful 

instrument for measuring health in patients on or at risk of sick leave due to depression and anxiety. 

This supports the feasibility of using the EQ-5D as a basis for health-economic analyses when 

evaluating work-focused treatment for these patients. 

 

5.4 Strengths and limitations of the work presented in this thesis. 

Sampling, inclusion and exclusion, and data used. 

Inclusion and exclusion criteria in these studies were dictated by necessity as they followed the 

criteria for treatment at the clinic where the research took place. There are a number of limitations that 

follow. As with any clinical research, some patient groups of interest were excluded. Patients 

suffering from serious mental illness such as psychotic disorders, or substance abuse disorders, were 

not included in any of the samples, which is regrettable as these disorders are consistently linked to 

lower work-force participation, including sick leave (Markussen et al., 2011). 

It is also important to be aware that the patients included in the samples for paper I and III were 

“completers” in the sense that these were patients who completed the treatment at the clinic. This 

selection was done to explore the study data both pre- and post-treatment for those that completed the 

treatment. This means that patients that dropped out of treatment were not included in the analyses. 

This is a limitation because it is reasonable to assume that patients who drop out may exhibit other 
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characteristics than people who choose to complete treatment. For example, any treatment effect may 

potentially over-estimate changes by including only those that chose to complete treatment, as 

patients who drop out may because they responded poorly to, or even deteriorated due to the 

treatment. Although the present thesis does not focus on treatment effect, the inclusion of only 

completers should still be factored in when interpreting the present findings. Patients not included 

may possibly also be those that returned to work of their own accord due to factors contributing to 

sick leave resolving themselves. 

As previously mentioned, the studies underlying the thesis were naturalistic observational studies. 

This upside to this approach is that the research takes place in an ordinary clinic belonging to national 

health care services, and thus provides a good snapshot of this particular sample at this clinic. But one 

should be careful to generalise our findings to other settings, particularly those that serve patient 

groups with other diagnostic profiles. It also a key point that the lack of randomisation and control in 

this design precludes drawing any conclusions about causality in treatment effect.  

The risk of committing type I or type II errors can arise from inappropriately specified statistical 

models, but also from improper sampling. Type I, or false positives, identify a significant relationship 

where none exists, while type II errors, or false negative, miss a significant relationship that is actually 

present.  In the present thesis, for example, completer analysis can be seen to increase the risk of a 

type I error as patients who drop out are more likely to have poorer response to treatment (Dettori, 

2011). Although symptom change was not an outcome measure in the present thesis, symptom 

measures were still used in categorisation of patient groups, raising the question of whether the groups 

may have looked different with another sample. The counterargument would be that the sample, and 

groups were quite large, as were the effect sizes, making it less likely that the relationship between 

clinical characteristics and sick leave trajectories in Paper I would disappear entirely. 

An important aspect in the study design is that the lack of control group means that we do not know 

what would have happened to these patients had they not received the work-focused treatment. We 

can therefore not say to what degree RTW or symptom improvement was due to spontaneous 

remission. Relatedly, type III errors occur when a study arrives at the right answer while having asked 
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the wrong question (Schwartz & Carpenter, 1999). To put it differently, diseases and social problems 

in research are always multifactorial. As touched upon, there are many reasons for sick leave, and 

probably as many reasons for returning to work. The relationship between treatment and sick leave 

found in a study is vulnerable to the influence of what was not measured. In our studies, lacking 

control groups, we cannot know whether patients returned to work due to treatment, or for a any 

number of other reasons. It is also the case that effect size is proportional to the influence of the other 

explanatory variables included in the analyses. If important factors for explaining a phenomenon are 

left out, the resultant effect size is likely to give an inflated impression of the relationship. Reverse 

causation can also be a source of type III error, it may for instance not always be straight forward 

whether reduction in symptoms leads to RTW, or whether the revers may be true. Although we should 

be mindful of these potential errors when interpreting the results, it should also be mentioned that the 

present thesis had several strengths. Sample sizes were relatively large, the measures included are 

widespread and validated measures of symptoms for the primary diagnoses that these patients were 

receiving treatment for, and the method of intervention was previously researched at same clinic, 

where patients showed the overall same patterns of symptom distribution and sick leave behaviour 

(Gjengedal et al., 2020).  

 

Measures and analyses used in the thesis. 

The data used in these studies is quantitative in nature, meaning that patient experiences were 

recorded on numerical scales from self-report questionnaires, or recorded as demographic variables 

that were then coded numerically. For the measures used in the present thesis, the papers mainly used 

the BDI-II to measure depression, BAI to measure anxiety, EQ-5D to measure health-related quality 

of life, and the SHC to measure subjective health complaints. In addition, sick leave from registry data 

and demographic characteristics were used. All these measures are quantitative, and thus have the 

advantages and disadvantages of quantitative instruments.  
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The BDI-II and the BAI are widely used measures of depression and anxiety, potentially facilitating 

comparison with studies using the same or even similar measures. The EQ-5D is the most commonly 

used instrument for measuring health-related quality of life (Devlin et al., 2020), and there has been a 

push from Norwegian health authorities to expand the use of the instrument (Hansen et al., 2020). One 

important aspect of the instrument is that its scores can be converted to quality-adjusted life years, 

which may form the basis for health economic evaluations of burden of disease in a specific group 

(such as in Paper II), or the purported effect of an intervention (such as in Paper III). If the instrument 

over- or underestimates the burden of disease of impact of an intervention, this can lead to 

misallocation of scarce health resources. 

This is one of the important findings in the present study, that the EQ-5D may be a fruitful avenue to 

further explore in future research. The present thesis adds to the limited knowledge of the 

psychometric properties of the five-level version of the EQ-5D in mental health, especially in a 

Norwegian setting. In the future, studies may use a value set specifically developed for the EQ-5D 

(Hansen et al., 2020), and it will then be interesting to see if studies corroborate the indications found 

in the present thesis that the EQ-5D can be capture health status in patients on or at risk of sick leave 

due to depression and anxiety. So, although the present findings point towards the EQ-5D being fit for 

purpose in common mental disorders in Norway, it is necessary to replicate the present findings using 

a Norwegian tariff in future studies when these are available. 

Overall, there are several advantages to using quantitative measures, not least of all that it facilitates 

hypotheses testing using statistical analyses. A quantitative approach may facilitate replication, 

because one can use the same measures and run the same analyses. Although there is some effort 

involved from patients and staff in filling out and recording the scores of the questionnaires, the 

process is less time-consuming than for example conducting in-depth interviews, and facilitates 

inclusion of a larger sample size, potentially increasing the generalisability of the findings. On the 

note of filling in questionnaires, it is worth mentioning that overall, the amount of missing data was 

low in these studies (<5 %), which may indicate that the burden of filling in questionnaires was at 



52 
 

least tolerable for patients. Again, this conclusion must be tempered by the knowledge that analyses 

were only run on completers. 

For the analyses, sick leave in Paper I was operationalised as data recorded from NAV registries. This 

had the advantage of providing objective records of sick leave, but we did lose nuance and 

information as the data were dichotomised to facilitate analyses. The sick leave data in Paper I was 

analysed using Latent Growth Mixture Modelling. This is a statistical technique for longitudinal data 

analysis. Its advantages are that it effectively models heterogeneity and is especially useful when 

studying populations with diverse growth trajectories, in this case, sick leave over time. In particular, 

the methods allow for the discovery of latent subgroups, which can reveal significant variability not 

captured by conventional growth models (Jung & Wickrama, 2008). The potential implications of 

identifying latent subgroups may help inform further intervention development and coming research 

projects. 

For the post-hoc analyses in Paper I, we ran ANOVA and multinomial logistic regression. ANOVA, 

or Analysis of Variance, is a widely used method for measuring the differences in means between two 

or more groups. Multinomial logistic regression is useful in addressing multiclass classification 

scenarios, it provides probabilistic output, which gives estimations of probabilities associated with 

each dependent variable category (Fang, 2017). 

ROC analysis is widely used to select appropriate clinically optimal cut-of scores by testing the ability 

of a scale to discriminate between groups. ROC analysis provides a comprehensive view of a 

classification model's performance across various thresholds. It plots the trade-off between sensitivity 

(true positive rate) and specificity (true negative rate) at different decision thresholds. ROC analysis is 

threshold-independent, meaning it evaluates the model's performance across all possible classification 

thresholds. This is especially useful when the optimal threshold is not known, such as in the 

examination of recovery from CMD and sick leave in Paper III. ROC analysis can help in 

understanding the trade-off between sensitivity and specificity, and depending on the application, one 

can choose an operating point on the ROC curve that balances these trade-offs according to the 

specific needs of the problem (Hajian-Tilaki, 2013). 
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Although these methods are useful, the challenge with both the ROC analyses and the LGMM in the 

current thesis is the reduction of complex phenomena to dichotomisation. These were the “sick leave 

groups” in the case of LGMM in Paper I, and the “Recovered”, “Improved”, and “Unchanged” groups 

in the ROC analyses in Paper III. As touched on previously, this is perhaps one of the key limitations 

of the present thesis. In trying to map some of the heterogeneity of sick leave, accommodations were 

made to facilitate statistical analyses, at the cost of reduced nuance. 

Quantitative methods do have their advantages, but there are notable limitations to this approach. One 

such limitation is the potential lack of depth in capturing the intricacies of human experiences and 

behaviours when reducing human experiences to numerical scales. Quantitative methods give priority 

to measurable aspects and do risk overlooking more nuanced but equally important parts of 

psychological phenomena. Depression, for instance, is a heterogeneous disorder that is notoriously 

difficult to measure. People affected by depression experience a wide range of symptoms across 

cognitive, emotional, somatic, and behavioural spectrums, and there is research to suggest that much 

of what patients and next of kin experience as the most pressing concerns in depression is often not 

measured by commonly used questionnaires (Chevance et al., 2020). 

Additionally, quantitative research may fall short in providing a comprehensive understanding of 

underlying reasons and context crucial in psychological phenomena. Given the complex relationship 

between sick leave and common mental disorders, this is a limitation of the work presented in the 

present thesis. The risk is that complex human phenomena are shoehorned into numerical values and 

statistical relationships, potentially resulting in the loss of valuable qualitative insights. Specifically, 

for the present thesis, some nuance was undoubtedly lost due to treating sick leave as a dichotomous 

measure in Paper I. This was done as a necessity as the data quality of the graded sick leave records 

were inconsistently coded from the data provider, the National Labour and Welfare Administration, 

and we could therefore not use graded sick leave as basis for our analyses. Another example comes 

from operationalising severity of depression and anxiety as sum scores from the BDI-II and BAI. 

Recent research from the same clinic has shown, that there may be some depression domains that are 

more associated with sick leave than others (Gjengedal et al., 2022). This casts doubt on whether sum 
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scores questionnaires for complex phenomena such as depression and anxiety can adequately 

represent patient experiences in a way that is helpful for designing interventions or making clinical 

decisions. For Paper I in the present thesis for example, residual depressive symptoms were associated 

with continued sick leave after treatment. Perhaps a better understanding could have been gained by 

examining which aspects of depression were the most salient for patients who were still on sick leave. 

An alternative approach to the methodological choices made for the present thesis could have been to 

pursues a qualitative research design or augment the quantitative approach with qualitative tools in a 

mixed-methods approach. Qualitative methods, such as in-depth interviews, may provide more rich 

and in-depth data on human experiences, perceptions, and behaviours through open-ended questions. 

Moreover, qualitative methods give more room for participants to expand on their perspectives, 

adding depth and authenticity to data representation. The present project could for example have 

benefited from a more in-depth understanding of why patients were on sick leave, and why they chose 

to return to work when they did. The present project aimed to map some of the heterogeneity involved 

in the complex relationship between common mental disorders and sick leave. A mixed methods 

approach drawing on both quantitative and qualitative methods, could likely have provided further 

insights on the heterogeneity in the relationship between common mental disorders and sick leave. 

 

 

5.5 Context and contribution of the thesis 

The underlying question guiding much of the research on work-focused treatment, including the 

present thesis is: To which degree can sick leave from depression and anxiety be alleviated through 

work-focused treatment? Given the heterogeneity of depression, anxiety, and sick leave, it seems a 

reasonable assumption that treatment response, even if something like an optimal work-focused 

treatment were to be found, will not be uniform. This is further underlined by consistent findings that 

the recommended treatment for depression and anxiety does not itself lead to return to work (Cullen et 

al., 2018). At the clinical level, the idea driving the present thesis then, has been to begin to map if 
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there are different patient groups receiving work-focused treatment, and whether there are different 

sick leave behaviours associated with these patient groups. For future research, we may hope that a 

more differentiated approach could be possible so that treatment, or other interventions such as work-

place adjustments, may be tailored to patients’ individual needs. 

But sick leave due to depression and anxiety is not just a question for clinical practice, nor just a 

challenge for individual health and wellbeing, but also one of the biggest challenges facing the 

modern welfare state. The cost associated with sick leave due to mental health issues is a key part of 

the rationale for nationwide programmes such IAPT in the UK (Clark, 2018), and Prompt Mental 

Health Care in Norway, which was explicitly modelled on IAPT (Knapstad et al., 2018). The 

economic argument underpinning these large-scale programmes justifies not only the scale of 

investment in the intervention, but also to a significant extent the content of the intervention. The 

literature on IAPT, for instance, makes the argument that one-size fits all CBT is an appropriate 

response due to its purported recovery rates of 50 %, and the main thrust of the argument is that this 

approach would be the most cost-effective (Clark et al., 2018).  

But the findings so far from IAPT are perhaps not encouraging on this point. When looking at 

recovery rates, public data from IAPT shows that 52.1 % supposedly recover after treatment. 

However, this number is based on an analysis of patients who had at least five sessions. When the 

recovery rate is calculated from the original number of referrals, it looks very different, and 

approximately 22.3 % of original referrals are moved to the “recovered” category. This means that 

approximately only one in five referrals move on to recovery in IAPT, and this has been a consistent 

feature since at least 2015 (McInness, 2018).  One reason for the low rate of recovery is the attrition 

rate: around a third of referrals do not enter therapy (defined as having two or more treatment 

sessions), and of the people that do enter therapy, around half drop out before completing treatment 

(the figure for 2018 was 45 %) (McInness, 2018). Attrition introduces uncertainty in any study of 

clinical outcomes. Some patients may drop out due to natural recovery or not fulfilling diagnostic 

criteria in the first place. However, research shows that patients who drop out have, on average, 

poorer prognoses than completers. Furthermore, a rule of thumb for dealing with attrition in research 
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indicates that rates < 5 % introduce little risk of bias, whereas rates > 20 % carry a substantial risk of 

bias (Dettori, 2011). Given the reported attrition rate of 45 %, it seems reasonable to question if 

IAPTS reported recovery rate of 51.4 % is a valid representation of the programme.  

For Prompt Mental Health Care in Norway, reliable recovery rates from common mental disorders 

were 58.1 %, which yielded a moderate effect size of d = 0.61 compared to the treatment as usual 

group (Knapstad et al., 2020). Although this may be encouraging, the programme did not improve 

work participation, which is in line with the previous research: treatment for common mental 

disorders that does not include specific work-focused interventions does not improve return to work 

or increase work rates (Cullen et al., 2018). There is room for improvement in the treatment that is 

offered to patients on or at risk of sick leave due to CMD. Should the findings in Paper I be replicated, 

future directions for research and treatment may be to differentiate more what is offered to whom. 

There is a wide range of reasons for sick leave and the diverse reasons for why patients return to work 

seen in the literature (de Vries et al., 2018; Nigatu et al., 2017). Although some of these factors seem 

like targets for work-focused treatment, such as symptom burden, previous history of CMD, and 

overall health, some do not. Workplace factors such as competency of managers (Stengård et al., 

2021), low control over working situation while stressed with high demands, and psychosocial milieu 

at work are all factors that are known to contribute to sick leave (de Vries et al., 2018), but that are not 

obvious targets to address in a therapy room primarily providing treatment for CMD symptoms. This 

is perhaps what is seen with the “High risk” group in Paper I. This group continued to have high 

degrees of sick leave after work-focused treatment. Perhaps what is needed for future research is to 

discover whether work-focused treatment is the right approach for these patients, or whether there are 

other interventions that would be more useful. Interventions at the workplace aimed at making 

adjustments to working situations or improving management competence through training is one 

example of an alternative approach (Milligan-Saville et al., 2017). Another example is bullying and 

harassment, which is a well-known source of absenteeism. In cases of bullying, it is not obvious that it 

is ethically defensible to provide treatment as the only solution for someone who is the victim of 

bullying, without addressing workplace issues. The answer may be that work-focused treatment for 
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anxiety and depression can perhaps be helpful for some, but that it may not be the correct approach 

for all patients currently included in these programs(Aarestad et al., 2022). 

Apart from the discussion on individual needs in interventions, arguments for providing large-scale 

programmes aimed at CMD and sick leave also rest on an economic foundation. In the case of IAPT, 

for instance, the argument is that increased work participation would mean that the program would 

pay for itself (Clark, 2018). The cost of sick leave, not just to individuals, but also to employers, 

insurance providers, and the welfare system is likely why research on work-focused treatment often 

has included either economic evaluations of treatment, or measures fit for health-economic analyses 

(Lagerveld et al., 2012; Reme et al., 2015; Schene et al., 2007). The evaluation of Prompt Mental 

Health Care continues this tradition by including the EQ-5D to measure health-related quality of life 

(Knapstad et al., 2020). This is also in line with the policy of Norwegian health authorities where the 

National Institute of Public Health is investing in developing a Norwegian value set for the EQ-5D, 

and the instrument is also included in nationwide quality registries for the health services (Forsiden | 

Nasjonalt Servicemiljø for Medisinske Kvalitetsregistre, n.d.; Hansen et al., 2020). 

Given the popularity of the EQ-5D in recent years, it is worth pointing out that that Papers II and III in 

the present thesis are the first papers to examine the psychometric properties of the five-level EQ-5D 

in mental health in Norway. This is important because the methodology underlying the EQ-5D 

assumes a societies’ willingness to pay for health services, and this willingness, or value placed on 

different health states will vary by country (Devlin et al., 2020). Although validity and psychometric 

properties are always subject to and will vary with context, papers II and III provide a starting point 

for evaluating the use of the EQ-5D on mental health in Norway. Given the widespread and increasing 

use of the EQ-5D establishing that it accurately represents the health status of the patient groups in 

which it is used is crucial. 
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6. CONCLUSION 

 

This doctoral thesis has looked at work-focused treatment for common mental disorders from a health 

service research perspective. The underlying question in research on working-focused treatment is 

whether this is a fruitful avenue to pursue for patient on or at risk of sick leave due to common mental 

disorders, and under which conditions this treatment can be useful. This is still a new field of 

research, the first international study was published in 2003, the first Norwegian study in 2015. There 

are many unanswered questions, and much of the research is, like the present thesis, exploratory in 

nature. 

Adding to the growing literature, the three papers presented in this thesis have looked at the 

overarching challenge in the inherent heterogeneity in depression, anxiety, and sick leave, and the 

complexity of the relationship between them. Our findings show that in this sample of patients, there 

were groups with distinctly different sick leave trajectories. This indicates that patient outcomes may 

be improved by either differentiating treatment according to the individual needs or by considering if 

alternative interventions could be more helpful. One patient group showed resilience to sick leave 

despite similar symptom severity as other patient groups on sick leave. This implies that resilience 

and protective factors may be an important area for future sick leave research. 

Although Paper I was an observational study, it is also worth noting that effect for change in clinical 

measures during treatment were large across all groups, and that the vast majority made successful, 

sustainable RTW within three months of completing work-focused treatment. We can hope that future 

research may uncover the role of the work-focused treatment model on depression, anxiety, and RTW. 

Our findings from Paper II and Paper III demonstrated that the EQ-5D may be useful in measuring 

decrements in health status for these patients and may also be sensitive to change in health status 

during the course of treatment. This gives hope that future development and evaluation of work-

focused treatment for common mental disorders may be augmented by establishing good practices for 

health economic evaluation. The assertion that scaling up treatment by investing in nationwide 
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programs aimed at alleviating depression and anxiety will pay for itself is widespread in the literature. 

It would be helpful if future research can build on ours and similar research to put this assertion to the 

test in a clinical setting using properly validated measures. 
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ABSTRACT
Objectives Sick leave due to anxiety and depression is 
a heterogeneous process constituting a pressing public 
health issue. This longitudinal study aimed to identify 
sick leave trajectories among patients before, during 
and after work- focused treatment, in all 29.5 months. 
We then aimed to determine the background and clinical 
characteristics of these trajectory groups.
Methods Background and clinical data were collected 
by patient self- report (N=619) in an observational study 
in a specialised mental healthcare clinic. Sick leave was 
recorded from national registry data. A latent growth 
mixture model identified trajectories. Multinomial logistic 
regression determined differences in background 
characteristics while a one- way analysis of variance 
(ANOVA) identified clinical differences.
Results We identified three trajectories: The ‘Resilient’ 
group (47.7%) had low sick leave throughout the period. 
The two other groups (‘Recovery’, 31.8% and ‘High risk’, 
20.5%) had similar pretreatment trajectories: lower sick 
leave one year prior which increased to high sick leave 
at the start of treatment. After treatment, the ‘Recovery’ 
group made an almost full return to work while the ‘High 
risk’ group remained at high sick leave. The two groups 
with high sick leave had more women and higher age 
compared with the ‘Resilient’ group. All groups had similar 
clinical scores at the start of treatment, but the ‘High risk’ 
groups had residual depressive symptoms at the end of 
treatment. Effect sizes for anxiety and depression were 
moderate or large for all groups, (Cohen’s d=0.74–1.81), 
and 87.2% of the total sample were fully working one year 
after treatment.
Conclusion We found three subgroups with distinctly 
different trajectories. Female gender and higher age 
were associated with high sick leave at the start of 
treatment, while residual depressive symptoms at the end 
of treatment predicted continued sick leave. The study 
points to the possibility of improving patient outcomes in 
the future by stratifying and tailoring treatment to patient 
characteristics.

INTRODUCTION
Sick leave due to common mental disorders 
(CMDs) such as anxiety and depression is a 

pressing public health issue. Globally, one 
in five people fulfil diagnostic criteria for a 
CMD at any given time, and the lifetime prev-
alence is estimated to almost one- third of the 
population (29.2%).1 People suffering from 
mental health problems commonly report 
that their daily activities are impeded, and 
mental illness leads to low employment rates 
and reduced productivity.2 3 Measured in 
‘years lived with disability’, mental ill health 
is the largest contributor to burden of disease 
worldwide.4 The economic cost of mental 
disorders in Europe alone is estimated to be 
€600 billion per year, the majority of which 
comes from reduced employment and lost 
productivity.5

Several policy initiatives have been 
launched to address the rising cost of CMD. 
Most well known is perhaps Improving Access 
to Psychological Therapies in the UK. The 
programme was launched to alleviate the cost 
of mental illness, including lost productivity, 
by scaling up access to psychological therapy.6 
Similarly, the Faster Return (FR) programme 
was initiated in Norway in 2007. As Norway 
has the highest rates of sick leave globally, the 

Strengths and limitations of this study

 ► This is the first study that uses registry data span-
ning pretreatment and post- treatment to examine 
sick leave trajectories among patients with common 
mental disorders.

 ► Latent growth modelling over 2.5 years gave de-
tailed knowledge of sick leave behaviour.

 ► The study contributes to a better understanding of 
sick leave over time with implications for treatment 
and research.

 ► The study was not a randomised controlled trial and 
lacks a control group, precise impact of the inter-
vention is yet to be determined.
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target population for the programme were patients ‘on 
or at risk of sick leave’.7 The data in the present study 
were collected in a clinic originally funded by the FR 
programme.

Offering effective treatment for CMD symptoms that 
also reduces sick leave is not straightforward. Reviews 
indicate that psychotherapy alone has little impact on 
sick leave, but that pairing it with work- focused interven-
tions can help patients return to work (RTW).8 There is 
still room for improvement. Some studies struggle to find 
effect on work status, while others find that the effect is 
unevenly distributed among patient groups.9–11 This is 
not surprising, as sick leave is a heterogeneous process. 
Personal characteristics, features of the work, work-
place and health issues including symptom severity all 
contribute to sick leave.12 13 Whether this heterogeneity of 
prognostic factors contain more homogeneous subgroups 
of patients with similar risk profiles is currently not clear. 
If so, identifying these groups could be an important next 
step towards more effective treatment.

Developing more effective treatment is also likely 
to depend on a better understanding of how RTW is 
sustained over time. First, previous sick leave predicts 
future absence, regardless of health status, raising the 
question of whether treatment outcome may in part be 
determined by sick leave history.14 Second, longitudinal 
studies evaluating how patients fare after interventions 
show that they often struggle to increase and maintain 
work participation.15 16 Cross- sectional measurements of 
sick leave (eg, at the end of treatment) may therefore 
be of limited value for understanding patient outcomes 
and needs. A more thorough understanding of sick leave 
behaviour may depend on including data before, during 
and after an intervention.

In the present study we therefore wanted to examine 
trajectories of sick leave before, during and after work- 
focused treatment. We then examined if known risk 
factors from the literature differed between the various 
trajectories. We included both non- modifiable back-
ground characteristics and modifiable clinical character-
istics: gender, age, education level, somatic comorbidity, 
CMD symptom severity, self- rated subjective health and 
RTW self- efficacy (RTW- SE). All factors that have consis-
tently been found to predict sick leave and RTW.13 17

This study is unique in being the first to combine clin-
ical data with longitudinal registry based sick leave data 
covering both preintervention and postintervention 
periods for patients with CMD. Furthermore, registry 
data gave us an objective measure of sick leave with no 
loss to follow- up. The observational period stretched 
from one year prior to treatment to one year after end 
of treatment (24 months). Average duration of treatment 
was 5.5 months, making the total observation period 29.5 
months, or approximately 2.5 years.

Our primary objective was: (1) to determine if subgroups 
of patients could be identified based on their sick leave 
trajectories before, during and after they received work- 
focused treatment in a specialised healthcare clinic.

Our secondary objectives were to (1) examine if these 
groups differed on non- modifiable background charac-
teristics: age, gender, education and somatic comorbidity, 
and (2) examine if these groups differed on modifiable 
clinical characteristics: CMD symptom severity, self- rated 
subjective health and RTW- SE.

METHODS
Study context
Data were collected in an outpatient clinic at Diakon-
hjemmet Hospital in Oslo, Norway. The clinic is part of 
the specialised healthcare service and the observational 
study ran from 2013 to 2016. Cognitive behavioural 
therapy (CBT) and metacognitive therapy (MCT) are 
recommended for treating anxiety and depression.18 19 
Our treatment consisted of short- term CBT or MCT based 
on diagnose- specific manuals,20 21 which was paired with 
work- focused interventions. The work- focus consists of 
clinicians addressing the patients work status from the 
onset of therapy, mapping resources and barriers for 
maintaining work status, or in the case of sick leave, 
returning to work. A gradual RTW plan is developed in 
cooperation with the patient, and interventions tailored 
to address challenging issues, for example, role playing 
to help patients gain confidence communicating their 
needs in the workplace. The work- focused interventions 
are based on Dutch research,22 and have been further 
developed and adapted to a Norwegian context. They 
have been described in more detail in a previous publica-
tion.23 The treatment was provided by 20 therapists who 
were clinical psychologists, psychiatrists or psychiatric 
nurses.

The Norwegian welfare system ensures that patients 
receive 100% coverage of lost income through sick 
pay from day one and up to one year. Employers cover 
payments for the first 16 days, and the Norwegian Labour 
and Welfare Administration cover the remaining part of 
the year. Patients may then be eligible for long- term bene-
fits that cover roughly 66% of their original income.24

Procedure and participants
Participants were referred for treatment by their general 
practitioners (GPs), who are responsible for certifying 
sick leave. To be eligible for inclusion, patients had to be 
adults of working age (18–67 years), either on or at risk of 
sick leave due to anxiety and/or depression. All patients 
in the study were either on sick leave or deemed ‘at risk’ 
of sick leave by their GPs. Patients on long- term bene-
fits such as disability pension at baseline were excluded 
from the study. Patients were also excluded if they were 
suffering from psychosis (ie, bipolar disorder, schizo-
phrenia or other psychotic disorders), engaged in active 
substance abuse, suffered from cluster A or B personality 
disorder or considered high suicide risk. Patients received 
oral and written information about the study and signed 
a consent form before being enrolled. In all, 619 patients 
were recruited.
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All patients were screened at an initial assessment 
session by a clinical psychologist and diagnosed according 
to the International Classification of Diseases- 10.25 After 
the screening session, patients waited an average of 42.71 
days (SD=29.4) before starting treatment, after which 
patients were given weekly sessions of work- focused treat-
ment. Average number of sessions including screening 
was 10.71 (SD=3.24, duration M=121.92 days, SD=57.92). 
Average duration of entire intervention including 
screening was thus 5.5 months. Background variables and 
clinical scores were collected from self- report question-
naires during treatment at the clinic. Registry data on sick 
leave was collected from national registries.

ETHICAL CONSIDERATIONS
This observational study qualifies as health service 
research and was therefore pre- approved by the Norwe-
gian Data Protection Authority. Patients were informed 
that they could withdraw consent without providing any 
explanation. The study was conducted according to the 
principles of the Helsinki Declaration. User representa-
tives were involved in the planning of the current study, 
including design and data collection. The primary user 
representatives involved represented the user interest 
organisation Mental Health.

MEASURES
Registry data
Sick leave was collected from national registries containing 
comprehensive records as reported by medical doctors. 
The data covered each patient’s sick leave spanning 29.5 
months: One year prior to inclusion, the duration of 
treatment, and one year after the end of treatment. Sick 
leave for each individual is given as a start and end date 
of episode. We had information on degree of sick leave, 
for example, 50% or 100%. However, for the purpose of 
this study, we operationalised sick leave as a dichotomous 
variable: Fully working with no sick leave of any kind vs all 
degrees of sick leave. We did this to give us a conservative 
measure of RTW, and to facilitate comparisons with other 
studies.

For the latent growth mixture model (LGMM), we 
set measurement points at 90- day intervals. Thus, we 
had four measurements prior to treatment: at 360 days, 
270 days, 180 days and 90 days. The same intervals were 
applied after the end of treatment. The treatment period 
was included in the model as three measurement points: 
Screening session, start of treatment and end of treat-
ment. Thus, the final model contained 11 measurement 
points (figure 1). Each measurement point reflects the 
sick leave of the patient population at the time. Each 
patient was given a value of either 0 (‘Fully working’) or 
1 (‘On sick leave’) for each of the measurement points 
based on model estimates. The sick leave of 100 patients 
assigned in this manner, where 46 were working and 54 
were on sick leave would thus be ‘54 %’.

Background characteristics
Background characteristics were recorded as self- report 
at assessment and at end of treatment. Age, gender and 
education have all been shown to impact sick leave in 
previous studies.13 26 In addition, comorbid somatic diag-
nosis have been shown to negatively impact work func-
tioning over time in patients with CMD in a previous 
longitudinal study.17 The patients answered the ques-
tion ‘Do you have any somatic illness diagnosed by a 
health professional?’. Somatic diagnoses were diverse, 
with musculoskeletal (24.2%), cardiovascular (12.7%) 
and obesity (12.1%), making up the main diagnostic 
categories. Both ‘Somatic diagnosis’ and ‘Higher educa-
tion’ were included as dichotomous variables (yes/no). 
‘Higher education’ was defined as any completed degree 
beyond upper secondary school, that is, the first 12 years 
of school.

Clinical characteristics
Anxiety and depression were measured with the Beck 
Depression Inventory- II (BDI- II) and the Beck Anxiety 
Inventory (BAI). Both questionnaires contain 21 items 
that are scored from 0 to 3, giving a total score of 0–63. 
Higher score indicates higher symptom severity. Both the 
BDI- II and the BAI have demonstrated good reliability 
and validity.27 28 All patients had either a score ≥14 on 
the BDI- II or ≥15 on the BAI at baseline in keeping with 
criteria for clinically significant symptoms of depression 
or anxiety.

Self- rated health (SRH) was measured by a single item 
rating of total subjective health. Respondents answered 
the question ‘How would you rate your health at the 
moment?’ on a 4- point scale: ‘Bad’, ‘Not so good’, ‘Good’, 
‘Very good’. SRH is commonly used in public health 
surveys, and is a robust predictor of general health status 
including all- cause mortality.29

The RTW- SE questionnaire is an 11- item self- report 
questionnaire shown to predict RTW, including in a 
Norwegian sample.23 Patients are asked how they would 

Figure 1 The three trajectories: ‘High risk’ 20.5% (n=127), 
‘Recovery’ 31.8% (n=197), ‘Resilient’47.7% (n=295). Time 
point 1–4 denotes the year prior to intervention at 90- day 
intervals. Time point 5, 6 and 7 denotes assessment, start of 
treatment and end of treatment. Time point 8–11 denote the 
year after intervention at 90- day intervals.
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deal with overcoming obstacles in RTW by responding 
to statements like ‘I will be able to cope with potential 
problems at work’ or ‘I will be able to manage set- backs’ 
using a 6- point Likert- scale. Total score is recorded as the 
mean of all responses, and higher score indicates higher 
self- efficacy.30

There was no missing sick leave data in the study due 
to the source being national registries. The same was true 
for the background characteristics and diagnoses, as they 
were recorded from patient journals. The exception was 
‘Higher education’ with 3.1% missing values. The clin-
ical data collected from patient self- report was also mostly 
complete, and more than 95% of patient questionnaires 
had ≤1 missing item. In these cases, missing items were 
replaced by weighted means.

Statistical analyses
The registry data was analysed with LGMM using Mplus 
V.7.4.31 This method helps model unobserved hetero-
geneity in a population by identifying subgroups with 
similar individual growth trajectories across repeated 
measures. We favoured piecewise growth modelling, thus 
setting the start of treatment as the status factor refer-
ence point. Once the best fitting latent growth curve 
model had been established, we estimated the LGMM. To 
determine the appropriate class solution, we examined 
fit statistics with classification accuracy so that average 
probability of belonging to the most likely class should 
be high, and the average probability of belonging to the 
other classes should be low.32 Particular attention is given 
to the Bayesian Information Criterion (BIC), sample- size 
adjusted BIC (ABIC), and Akaike information criterion 
indices, Entropy values and the bootstrap likelihood ratio 
test (BLRT). We sought a model with lower values for 
the criterion indices, higher entropy values and signifi-
cant p values for the BLRT.33 Fit indices in combination 
with theoretical interpretability guided the final model 
selection.

Once the best fitting model had been established, we 
wanted to know if auxiliary variables like background and 
clinical characteristics differed across the groups. Only 
sick leave was included in the LGMM, and we analysed 
auxiliary variables as predictors of class membership 
post hoc. This is a viable approach where LGMM model 
entropy is ≥0.8.34 However, in the post hoc analyses, class 
membership is necessarily treated as categorical, despite 
assignment being probabilistic. Standard errors inherent 
in the parameter may thus be underestimated. It is there-
fore recommended to choose a more stringent signifi-
cance level than p<0.05 for these analyses.34 Significance 
level for all post hoc analyses in this study was thus set to 
p<0.01.

Background characteristics (age, gender, education 
level and previously diagnosed somatic illness) were 
selected based on the literature and analysed as predic-
tors using multinomial logistic regression. First, we used 
the ‘High risk’ group as the reference category. We 
then ran the same analyses with the ‘Resilient’ group as 

reference category, to also obtain comparisons between 
the ‘Recovery’ and ‘Resilient’ groups. The clinical 
measures are reported as pre to post sum scores. Effect 
size (ES) was calculated using Cohen’s d. Between- group 
differences on clinical measures pre and post were anal-
ysed using a one- way analysis of variance(ANOVA) and 
Tukey’s honestly significant difference test.35

Patient and public involvement
User representatives and patients were involved in the 
planning of the study, including giving feedback on data 
collection, the content of work- focused interventions and 
self- report questionnaires prior to the start of the study. 
Findings from the study will be disseminated in coopera-
tion with Stiftelsen Dam, a not- for- profit trust, and Mental 
Health, a user interest organisation.

RESULTS
Characteristics of patients
For the total sample, average age at inclusion was 37.9 
years (SD=10.5). There were more women (68.5%). 
More than three quarters (76.5%) had some form of 
higher education. The most prevalent primary diag-
noses were depressive disorders (47.8%, n=296), 
anxiety disorders (36.7%, n=227) and mixed anxiety 
and depression (12.9%, n=80). The remaining 2.6% 
(n=16) had other primary diagnoses, such as eating or 
sleeping disorders (table 1).

Trajectories of sick leave
The LGMM identified a three- piece unconditional 
linear growth trajectory that showed adequate fit 
according to the root mean square error of approx-
imation (RMSEA), the comparative fit index (CFI), 
and the Tucker- Lewis index (TLI): (χ2=170.869, df=43, 
p<0.001; RMSEA=0.069, (90% CI=0.059 to 0.080); 
CFI=0.973; TLI=0.966) (figure 1). Model fit indices of 
all unconditional LGMM models under comparison 
are shown in table 2.

Determining the optimal class solution was carried 
out incrementally until model fit ceased to improve 
in a 5- class solution with non- significant results for 
the likelihood ratio tests. Despite a lower BIC in the 
4- class model than the 3- class model, classes 1 and 
3 in the 4- class model were not distinct from each 
other as both classes followed similar trajectory. 
Thus, guided by theoretical interpretability, the class 
profile plot based on the estimated posterior proba-
bilities and the best performing BIC, we favoured a 
3- class solution whose BIC was lower than a 2- class 
solution.33 The 3- class solution provided a narrower 
class assignment probability for most likely latent 
class membership than a 4- class solution, showing a 
higher degree of precision and reliability of the clas-
sification. Compared with the 4- class solution, the 
3- class solution also showed easy- to- interpret condi-
tional response probabilities than a 4- class solution, 
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providing a more reasonable representation of the 
data and more parsimonious model.

For the first trajectory, sick leave at one year pre- 
treatment was 10.8%, at screening 67.4% and at one 
year post- treatment 47.5%. Patients belonging to this 
trajectory class were labelled the ‘High risk’ group 
(n=127; 20.5%). For the second trajectory, sick leave 
at one year pre- treatment was 0.6%, at screening 
it was 87.1%, and at one year post- treatment it was 
2.2%. Patients belonging to this trajectory class were 
labelled the ‘Recovery’ group (n=197; 31.8%). For 
the third trajectory, sick leave was low throughout the 
period, estimated sick leave was consistently below 
4%. Patients belonging to this trajectory were labelled 
the ‘Resilient’ group (n=295; 47.7%). At one year post 
treatment, 87.2% (n=540) of the total study popula-
tion were fully working. Patients fully working one 
year post- treatment per trajectory were as follows: 
‘High risk’ group, 48.8% (n=62); ‘Recovery’ group, 
98.0% (n=193); and for the ‘Resilient’ group 96.6% 
(n=285).

Background and clinical characteristics of the groups
Proportion of depressive disorder was largest in the 
‘Recovery’ group (55.3%) compared with the ‘High 
risk’ (48.8%) and ‘Resilient’ groups 3 (42.4%). 
There was no significant difference in waiting time 
or number of sessions between the groups, one- way 

ANOVA F(109, 509)=1.16, p=0.14 and F(19, 599)=0.98, 
p=0.47, respectively. Half the patients (49.9%) were 
on sick leave at the start of treatment, decreasing 
to 12.8% one year after the intervention. Multino-
mial logistic regression showed that there were no 
significant differences between the ‘High risk’ and 
‘Recovery’ groups. The following covariates signifi-
cantly predicted the log- odds of being in the ‘High 
risk’ group: higher age, female gender, not having 
higher education and having a previously diagnosed 
somatic illness. The results of the multinomial logistic 
regression are presented in table 1.

Figure 2 shows clinical scores pretreatment and 
post- treatment. Within- group (ES) from pretreat-
ment to post- treatment were moderate to large on all 
measures. The lowest ES were consistently associated 
with the ‘High risk’ group (d=0.54–0.84), while the 
‘Recovery’ group had the highest ES on all measures 
(d=1.10–1.81).

Table 3 shows a one- way ANOVA at pretreatment and 
post- treatment including Tukey’s honestly significant 
difference (HSD) for between- group differences on 
clinical measures. Largest pretreatment differences 
were found on SRH and RTW- SE, F(2,593)=38.17, 
p=0.00, and F(2,596)=81.41, p=0.00, respectively. For 
between- group differences, the post hoc Tukey HSD 
showed that the ‘High risk’ and ‘Recovery’ groups were 

Table 1 Patient characteristics and multinomial logistic regression at assessment

Characteristics Multinomial logistic regression

High risk Recovery Resilient 1 vs 2 1 vs 3 2 vs 3

n=127 n=197 n=295 RR 95% CI RR 95% CI RR 95% CI

Age, mean±SD (y) 41.5±11.3 38.4±10.1 36.0±10.0 0.97 0.95 to 0.99 0.95* 0.93 to 0.97 1.03† 1.02 to 1.04

Female gender, n (%) 99 (78.0) 145 (73.6) 180 (61.0) 0.69 0.39 to 1.2 0.36* 0.21 to 0.60 1.92† 1.28 to 2.90

Higher education, n (%) 82 (67.2) 146 (76.4) 231 (80.5) 1.60 0.96 to 2.7 2.13† 1.3 to 3.5 0.75 0.48 to 1.19

Somatic diagnosis, n (%) 61 (48.0) 69 (35.0) 90 (30.5) 0.60 0.37 to 0.95 0.50† 0.32 to 0.78 1.20 0.81 to 1.78

1: ‘High risk’, 2: ‘Recovery’, 3: ‘Resilient’.
*P<0.001 level.
†P<0.01 level.
RR, Relative risk.

Table 2 Model fit indices for latent growth mixture model (N=619)

AIC BIC ABIC Entropy
LMR LR test 
p value

ALMR LR p 
value

Classification 
accuracy

BLRT p 
value

1- Class 6335.842 6353.561 6340.862 – – –

2- Class 13 276.114 13 382.427 13 306.231 0.850 0.0000 0.0000 0.962 to 0.965 ***

3- Class 5228.056 5290.072 5245.625 0.828 0.0424 0.0457 0.913 to 0.939 ***

4- Class 5124.340 5208.504 5148.182 0.828 0.0007 0.0008 0.853 to 0.948 ***

5- Class 5052.982 5159.301 5083.105 0.852 0.0771 0.0818 0.832 to 0.971 ***

***Denotes significant level at p<0.001.
ABIC, sample size adjusted BIC; AIC, Akaike information criterion; ALMR LR, Lo- Mendell- Rubin Adjusted Lrt Test; BIC, Bayesian information 
criterion; BLRT, bootstrap likelihood ratio test; LMR LR, Vuong- Lo- Mendell- Rubin Likelihood Ratio Test.
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only different on SRH at baseline. Post- treatment, the 
differences between the ‘High risk’ and ‘Recovery’ 
groups had increased markedly (table 3, figure 2).

DISCUSSION
Our main aim was to determine if trajectories of sick 
leave could be detected in a population of patients 
with CMD who received work- focused treatment. We 
identified three groups with distinctly different sick 
leave trajectories. Almost half the patients (‘Resilient’, 
47.7%) had low sick leave throughout the 29.5 months, 
whereas the two remaining groups had either a near 
total RTW following treatment (‘Recovery’, 31.8%), 
or sustained high sick leave (‘High risk’, 20.5%). Our 
model showed good fit indices and was based solely 
on objective sick leave data from national registers 
spanning 2.5 years. We thus regard these groups to 

be robust classifications of sick leave behaviour in this 
patient cohort.

These subgroups and their characteristics have 
several implications. The ‘Resilient’ group largely 
avoided sick leave altogether despite relatively high 
symptom levels, on par with the two other groups. 
This suggests that there may be an element of prophy-
lactic effect to the treatment. However, this is not a 
controlled study and we therefore do not know if their 
sick leave rates would have been higher without the 
intervention. We also do not know to which degree 
the ‘Resilient’ group experienced problems at work. 
Previous research would suggest at least some degree 
of presenteeism.2 Both are potential questions for 
future research.

At the start of treatment, 92.4% of the patients 
in the ‘Recovery’ group were on sick leave. This 
number steadily decreased for the remainder of the 

Figure 2 Effect size (ES) by Cohen’s d. Anxiety: ‘High risk’: d=0.74, ‘Recovery’: d=1.81, ‘Resilient’ d=1.04. Depression: ‘High 
risk’: d=0.84, ‘Recovery’: d=1.71, ‘Resilient’ d=1.41. Subjective health: ‘High risk’: d=0.54, ‘Recovery’: d=1.82, ‘Resilient’ 
d=0.70. RTW- SE: ‘High risk’: d=0.66, ‘Recovery’: d=1.58, ‘Resilient’ d=0.98. Cohen’s d>05 indicates moderate ES, >0.8 
indicates large ES. BAI, Beck Anxiety Inventory; BDI- II, Beck Depression Inventory- II; RTW- SE, return to work self- efficacy; 
SRH, self- rated health.



7Sandin K, et al. BMJ Open 2021;11:e046336. doi:10.1136/bmjopen-2020-046336

Open access

study’s observational period. Within three months of 
completing treatment, 14.7% remained on sick leave, 
and at 12 months after the end of treatment, only 2% 
of the patients in this group remained on sick leave. A 
recent review defined sustainable RTW as no new sick 
leave within three months of initial RTW.36 The majority 
of patients who went on sick leave in this group can thus 
be said to have made a highly sustainable RTW.

Perhaps our most interesting findings are the contrasts 
and similarities between this ‘Recovery’ group and the 
‘High risk’ group. These groups had similar initial sick 
leave trajectories, culminating in high sick leave at the 
start of treatment. During the treatment, however, their 
sick leave trajectories diverged sharply. The high rates 
of patients fully working in the ‘Recovery’ group was 
contrasted by the continued high sick leave of the ‘High 
risk’ group: 47.5% of patients in this group were still on 
sick leave 12 months after the end of treatment. In this 
respect, their sick leave prognosis at the start of treat-
ment could hardly have been more different (Time 6 in 
figure 1). This was evident at the end of treatment but 
became even more pronounced three months after treat-
ment had ended (Time 8 in figure 1). In fact, minimal 
changes in sick leave occurred after this time point. This 
implies that the probability of RTW is drastically reduced 
if it has not occurred within three months after ended 
treatment.

In the second aim of our study, we asked if the back-
ground or clinical characteristics at baseline could help 
distinguish between the groups. Differences in risk 
factors could help clinicians identify patients with poor 
sick leave prognosis and potentially tailor and adapt inter-
ventions accordingly. Significant differences were found 

on all background characteristics between the ‘High risk’ 
and ‘Resilient’ groups. Higher age, female gender, lower 
education and somatic comorbidity were all associated 
with higher risk of sick leave in our study. This is in line 
with previous research.13 However, no significant differ-
ences were found between the ‘High risk’ and ‘Recovery’ 
groups on background characteristics. Furthermore, 
clinical differences between the groups on anxiety and 
depression at baseline were small. Thus, it would likely 
not be possible for clinicians to predict sick leave prog-
nosis at baseline in our study.

Despite similarities at baseline, clinical scores diverged 
for the ‘High risk’ and ‘Recovery’ groups during treat-
ment, mirroring their sick leave trajectories. Although all 
three groups showed substantial clinical improvement, 
greatest change were seen in the ‘Recovery’ group and 
the smallest changes in the ‘High risk’ group. This was 
true of all clinical measures. Two scores are of particular 
interest. Firstly, the BDI- II showed that the depression 
score for the ‘High risk’ group remained above clinical 
threshold at the end of treatment, in line with previous 
research linking depression symptoms severity to delayed 
RTW.12 Secondly, the RTW- SE score of the ‘High risk’ 
group remained below the threshold that previous 
research has indicated is required for high probability 
of RTW.30 This implies that clinicians should be wary of 
residual depressive symptoms and low RTW- SE scores at 
the end of treatment.

A further implication is that these patients may need 
more follow- up. Clinicians could schedule future 
sessions or assess whether there are other services 
more appropriate for helping the patient recover. It 
is also possible that there are factors explaining the 
continued sick leave of the ‘High risk’ patients that 
were not recorded in the present study. Examples 
may include personal circumstance or characteris-
tics of the work or workplace. As residual depressive 
symptoms predicted future sick leave, it is also worth 
noting that the wide- ranging impact of depression on 
a patient’s life may not always be adequately recorded 
by standard clinical instruments.37 Future research 
investigating longitudinal sick leave trajectories in 
this patient group could thus benefit by a more thor-
ough recording of workplace factors, and perhaps by 
supplementing quantitative measures with a qualita-
tive approach to get a deeper understanding of the 
causes of continued sick leave.

Finally, it is worth mentioning that overall, the 
patient outcomes were generally favourable. In addi-
tion to clinical improvements in all groups, of the 
total sample, 87.2% of patients were fully working 
with no sick leave 12 months after the end of treat-
ment. This is a marked increase compared with the 
start of treatment, where 50.1% of the total sample 
were fully working. Previous estimates indicate that a 
5% increase in both the ability to work and produc-
tivity at work would mean a threefold return on 
investment in CMD treatment.38 The increase in work 

Table 3 Group differences on clinical measures at 
pretreatment and post- treatment (N=619)

ANOVA Tukey HSD

  F η2 1 vs 2 2 vs 3 1 vs 3

Assessment

  BDI- II 8.21* 0.025 0.79 3.86* 2.49

  BAI 4.38 0.014 0.74 2.12 2.67

  SRH 38.17* 0.38 0.43† 5.38* 8.43*

  RTW- SE 81.41* 0.21 0.36 11.01* 9.90*

End of treatment

  BDI- II 19.96* 0.028 5.28* 0.49 6.07*

  BAI 11.30* 0.011 3.87* 0.54 4.61*

  SRH 43.00* 0.41 6.51* 2.62 9.25*

  RTW- SE 73.02* 0.14 8.30* 3.62* 12.07*

One- way ANOVA and Tukey honestly significant difference (HSD) 
test. 1: ‘High risk’, 2: ‘Recovery’, 3: ‘Resilient’.
*P<0.001 level.
†P<0.01 level.
ANOVA, Analysis of variance; BAI, Beck Anxiety Inventory; BDI- 
II, Beck Depression Inventory- II; RTW- SE, return to work self- 
efficacy; SRH, self- rated health.
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participation seen in the present study are well above 
these estimates.

Strengths and limitations
The longitudinal design of the study is a strength as sick 
leave and work status has been shown to fluctuate over 
time.39 Other studies have used latent growth modeling 
to analyse longitudinal sick leave data after inter-
ventions.15 16 But to the best of our knowledge, ours’ 
is the first study to also include data from before the 
intervention in classification of sick leave trajectories, 
thereby providing a much broader perspective on the 
issue. The sick leave data in question was objective data 
collected from registries with no loss to follow- up. In 
sum, this gave the study a robust classification of sick 
leave behaviour. The sample was also relatively large for 
a clinical study and was carried out in a national health 
service clinic, increasing ecological validity. Finally, a 
recent article using similar methodology emphasised 
the importance of developing better interventions 
grounded in a more thorough understanding of indi-
vidual variation. Several factors that were highlighted as 
important areas of future research are included in the 
present study, including information on previous sick 
leave, comorbidity, psychological variables including 
self- efficacy, whether persons received an intervention 
or not and their specific diagnosis.40

Still, the observational design means that this study 
does not have a control group. For the future, a 
randomised controlled trial would be helpful to better 
understand the impact of the intervention on sick 
leave. As for the background and clinical data used in 
the post hoc analyses, no data were collected on work-
place conditions. We do not know to which degree 
workplace issues affected outcomes. Future research 
on the topic would benefit from including workplace 
factors known to influence the RTW process, such 
as job sector, size of workplace and support from 
colleagues and supervisors.8 40 We also do not have 
clinical follow- up data for the year following treat-
ment, and do not know if CMD relapse occurred, 
which could potentially explain the lower RTW rates 
in the ‘High risk’ group.’

Our findings should be interpreted with some 
caution. Overall, the variability in response to work- 
focused treatment has been demonstrated in numerous 
studies and is an obvious object of interest.11 However, 
the exploratory nature of our study and the inherent 
differences in welfare structures across countries indi-
cates that one should be careful to generalise. Growth 
mixture modelling describes classes based on estimated 
posterior probabilities, which is then used to assign indi-
viduals to their most likely class membership. Growth 
mixture modelling is, therefore, exploratory, and as 
such more research is needed in replicating the classes 
that were identified in this study.

Conclusion and future research
The present study is part of a growing body of litera-
ture that uses latent growth modelling to analyse longi-
tudinal sick leave data from patients suffering from 
anxiety and depression. The aim of these studies is to 
better understand the heterogeneity of these patients, 
with the hope of developing more tailored, and thus 
more effective, interventions. Our study found three 
groups with distinctly different sick leave trajectories. 
These trajectories were in turn associated with differ-
ences in background and clinical characteristics.

The two groups with high sick leave at the start of treat-
ment had more women and higher age than the ‘Resil-
ient’ group. However, gender and age did not differ 
between the two groups with high sick leave. Moreover, 
clinical symptoms of anxiety and depression at the start 
of treatment were similar across all three groups. Thus, 
neither background nor clinical characteristics could be 
used to predict sick leave prognosis at the start of treat-
ment in this study. At the end of treatment, the ‘High 
risk’ group showed consistently poorer response than 
the two other groups on all clinical measures and also 
had residual depressive symptoms. A question for future 
research is thus to which degree long- term sick leave 
prognosis is linked to clinical outcomes at the end of 
treatment.

Should future research uncover similar groups with 
similar patterns, all groups identified in this study are 
of interest, for different reasons. The ‘High risk’ group 
can shed light on which factors maintain high sick leave 
despite treatment, and whether other interventions may 
be of more use. The ‘Recovery’ group may reveal factors 
that influence rapid RTW. The ‘Resilient’ group mostly 
avoided sick leave, despite symptoms levels comparable to 
the other groups. Future investigation of this group can 
help determine which factors act as protection against 
sick leave in the first place.

The findings in the present study point to the possi-
bility of improving outcomes for patients on or at risk of 
sick leave due to anxiety and depression through strati-
fying and tailoring treatment.
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Objectives: The EQ-5D is a generic, self-report measure of health that is increasingly used 
in clinical settings, including mental health. The EQ-5D captures health using five dimensions: 
Mobility, Self-care, Usual activities, Pain/discomfort, and Anxiety/Depression. The validity 
of the EQ-5D is previously unexplored in patients on or at risk of sick leave due to depression 
and anxiety. The study’s aim was to examine its validity in this group of patients.

Methods: Baseline data were collected from self-report questionnaires in an observational 
study (N = 890) at a Norwegian outpatient-clinic. Participants were adults on or at risk of 
sick leave due to depression and anxiety who were referred for treatment by general 
practitioners. The crosswalk methodology was applied to estimate the EQ-5D value. 
Validity was assessed by comparing responses on the EQ-5D with the Beck Depression 
Inventory-II (BDI-II), the Beck Anxiety Inventory (BAI), and Subjective Health Complaints 
(SHC). An ordinal regression model was used to assess known-groups validity. Convergent 
validity was assessed using Pearson’s correlation coefficient, and a multivariate regression 
model that included sociodemographic characteristics.

Results: The mean EQ-5D value was 0.631, indicating reduced health status compared 
to “full health” anchored at 1.0, and patients reported moderate levels of depression and 
anxiety. Ordinal regression indicated that the EQ-5D could discriminate between different 
levels of symptom severity for depression and anxiety. The EQ-5D value showed significant 
correlation with the clinical measures; r = −0.52 for the BDI-II, r = −0.49 for the BAI, and 
r = −0.44 for SHC. The multivariate regression showed that the clinical variables significantly 
predicted the EQ-5D value, explaining 40.1% of the variance. Depression and anxiety 
scores were the largest determinants of EQ-5D value, respectively, whilst sick leave, 
subjective health complaints, and gender made moderate contributions.

Conclusion: The EQ-5D showed indication of validity in patients on or at risk of sick leave 
due to depression and anxiety in the present study. The EQ-5D value was sensitive to 
both symptom severity and functional impairment in the form of sick leave. The findings 
support the EQ-5D as a feasible and relevant measure of health status in these patients.
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INTRODUCTION

Common mental disorders such as depression and anxiety are 
frequently comorbid, and affect a fifth of the working population 
at any given time (Lamers et al., 2011; OECD, 2015a). Functional 
impairment is a key feature of these disorders, which may 
partially be  related to typical symptoms like withdrawal and 
isolation (OECD, 2015b). Globally, mental illness is a leading 
cause of disease burden, estimated to account for 32.4% of 
all years lived with disability (Vigo et  al., 2016). Across the 
EU region mental ill health costs in excess of € 600 billion 
per year (4.4% of GDP), and the majority of the cost comes 
from lost productivity through sick leave and disability (OECD/
EU, 2018). Employment rates among people with depression 
and anxiety are 10–15% lower than for the general population 
(Norstrom et  al., 2019). Loss of employment leads to worse 
health, including an increase in all-cause mortality (Voss et al., 
2004), highlighting the impact of these disorders on wider 
health status.

The cost of mental health problems for individuals and 
society has led to calls for increased funding for mental health 
care (Chisholm et  al., 2016). But any increase in investment 
in mental health must be  weighed against potential gains of 
investing in other areas of health. This inherent dilemma of 
health care prioritisation has led to a growing interest in 
instruments that can help compare disease burden across patient 
groups (Drummond et  al., 2015). Generic measures of health 
can help facilitate such comparisons, for instance through 
generating quality-adjusted life-years (QALYs) used in cost-
effectiveness analyses (Devlin et  al., 2020).

The most widely used generic measure of patient-reported 
health is the EQ-5D (Devlin et  al., 2020). The instrument was 
initially developed by an interdisciplinary group with the aim 
of measuring and valuing health states (Devlin and Brooks, 
2017). Expert reviews of existing literature and empirical testing 
resulted in the publication of a self-report questionnaire that 
recorded health across five dimensions: Mobility, Self-care, 
Usual activities, Pain/discomfort, and Anxiety/Depression. These 
five dimensions were rated on a three-level severity scale from 
“No problems” to “Moderate problems” to “Extreme problems” 
(EuroQol, 1990). The EQ-5D has since seen increasing use in 
clinical research, and its use in appraising health care interventions 
is recommended by bodies such as the National Institute of 
Health and Care Excellence in the United  Kingdom and the 
National Institute of Public Health in Norway (NICE, 2018; 
NIPH, 2019).

Substantial use of the three-level version of the EQ-5D has 
since led to concerns that the instrument has limited range 
in capturing variation in health. Studies on both general and 
clinical populations showed that health problems were not 
adequately measured, for instance through pronounced ceiling 
effects (Herdman et  al., 2011). This was also the case for 
mental health populations: reasonable validity was seen in 
depression, whilst for anxiety disorders the results were more 
mixed (Sonntag et  al., 2013; Brazier et  al., 2014). Given the 
variable performance of the three-level EQ-5D across multiple 
patient groups, a new version of the EQ-5D, containing five 

levels of severity, was developed to improve the instruments 
measurement characteristics (Herdman et  al., 2011). Evidence 
on the validity of the new five-level version is so far limited, 
and there is thus a need for studies investigating its validity 
across different patient groups (Mulhern et al., 2014), including 
mental health patients (Brazier et  al., 2014).

To be  a valid measure of self-reported health for patients 
with depression and anxiety, the EQ-5D would need to adequately 
reflect the wide impact that these disorders have on health. 
In addition to symptom severity, reduced functioning is a key 
feature of these disorders (Chevance et  al., 2020). This is 
supported by the high prevalence of sick leave and disability 
seen among people with depression and anxiety (Norstrom 
et  al., 2019). For this reason, increasing attention is given to 
work status and sick leave in studies of interventions for 
depression and anxiety (Cullen et al., 2018; Salomonsson et al., 
2018). There is now broad agreement on the importance of 
helping these patients avoid sick leave, and that success of 
interventions should also be measured in terms of maintaining 
employment or returning to work (OECD, 2012). Sensitivity 
to functional impairment such as sick leave would thus support 
the validity of the EQ-5D for this patient group, and its 
usefulness for evaluating interventions.

Research on the previous three-level version of the EQ-5D 
showed some indication of ability to capture functional 
impairment in depression and anxiety. One study found that 
patients with depression in primary care had substantially lower 
health status as recorded by the EQ-5D. Furthermore, patients 
in the sample who were on sick leave reported a 10% lower 
EQ-5D value compared to those who were not on sick leave 
(Sobocki et  al., 2007). A study that used a random sample of 
43,589 individuals from the general Swedish population found 
that sick leave was associated with more problems reported 
on the three-level EQ-5D (Eriksson et  al., 2008). Another 
Swedish study showed that lower EQ-5D scores predicted an 
increase in sick leave in patients with musculoskeletal complaints 
(Stigmar et  al., 2013). In Norway, a randomised controlled 
trial found significantly reduced health status in patients with 
common mental disorders and work-impairment (Reme 
et  al., 2015).

In addition to symptom severity and reduced functioning, 
overall health status may also be affected by sociodemographic 
factors such as age, gender, marital status, and level of education 
(Braveman and Gottlieb, 2014). These sociodemographic factors 
have also been shown to be associated with sick leave (Mastekaasa 
and Melsom, 2014; de Vries et  al., 2018). The degree to which 
these factors impact the health status of patients with depression 
and anxiety could thus also help shed light on the 
instrument’s validity.

The sensitivity of the five-level version to depression, anxiety, 
and functional impairment in the form of sick leave has yet 
to be  investigated. Therefore, the aim of the present study was 
to help address this gap by exploring the construct validity 
of the EQ-5D for patients on or at risk of sick leave due to 
depression and/or anxiety. Construct validity is the degree to 
which an instrument measures the intended construct (Piedmont, 
2014). Two types of construct validity were examined: 
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known-groups and convergent validity. Known-groups validity 
indicates that an instrument should be  able to discriminate 
between groups known to differ on the variable of interest 
(Davidson, 2014). Convergent validity indicates that two 
instruments that measure related constructs should be  highly 
correlated (Chin and Yao, 2014). To assess the validity of the 
EQ-5D on these counts, the associations with condition-specific 
measures of depression and anxiety were assessed.

The current study investigated the following hypotheses: 
that known-groups validity was supported by (1a) patients 
on or at risk of sick leave due to depression and/or anxiety 
reporting reduced health status on the EQ-5D compared to 
the general population norms, and (1b) that the EQ-5D was 
able to distinguish between patient groups with different levels 
of depression and anxiety severity. Additionally, that convergent 
validity was supported by (2a) the EQ-5D showing significant 
negative correlations with symptom-specific measures, and 
(2b) health status recorded by the EQ-5D was significantly 
explained severity of depression and anxiety symptoms, and 
by sick leave.

MATERIALS AND METHODS

Study Context and Participant 
Characteristics
Data were collected in a naturalistic observational study at an 
outpatient clinic at Diakonhjemmet Hospital in Oslo, Norway. 
The clinic is part of the national specialised mental health 
care services. This observational study is part of the project 
“The Norwegian studies of psychological treatment and work 
(NOR-WORK).” The treatment at the clinic consists of either 
Metacognitive therapy (MCT) or Cognitive behavioural therapy 
(CBT), paired with work-focused interventions. The work-
focused interventions are aimed at either helping patients remain 
at work, or in the case of sick leave, return to work (Gjengedal 
et  al., 2020).

The patients who participated in the study were initially 
referred by their general practitioners for treatment of depression 
and/or anxiety. At the clinic, patients are initially screened by 
clinical psychologist for treatment eligibility according to clinical 
and diagnostic criteria, including by use of the Mini-International 
Neuropsychiatric Interview (MINI; Lecrubier et  al., 1997). As 
the clinic offers work-focused treatment, the target population 
consists of patients on or at risk of sick leave due to depression 
and/or anxiety. That the patients conform to these criteria is 
firstly assessed through the referral done by the general 
practitioner, which is evaluated by a clinical psychologist. A 
second clinician then sees the patient for an assessment session, 
determining in cooperation with the patient that the patient 
has clinically relevant symptoms of depression and anxiety, 
and is experiencing work-related difficulties that could benefit 
from work-focused treatment. Patients thus had to be  adults 
of working age (age 18–70 years) to participate in the study. 
Patients were not included in the study if they were suffering 
from severe mental illness such as bipolar disorder or other 
psychotic disorders, if they were considered to be  at high risk 

of suicide, or if they were engaging in active substance abuse, 
or suffered from cluster A or B personality disorder. All patients 
gave written, informed consent before participation in the study. 
Data were collected from May 2017 through December 2019, 
and 890 patients fulfilled the inclusion criteria and consented 
to participate in the study.

Ethical Considerations
The study is classified as health service research under Norwegian 
regulation. The Norwegian Data Protection Agency has designated 
that treatment providers (i.e., hospitals) are responsible for 
proper data management in such cases. As the information 
being collected is part of ongoing provision of health care, 
no further approval is needed beyond consent from the individual 
patient. Written consent was obtained from all participants. 
Data collection and security in the present study was managed 
by Diakonhjemmet Hospital, and approval of data handling 
was granted by Oslo University Hospital, approval number 
2015/15606. The study was carried out in accordance with the 
principles of the Helsinki declaration.

Measures
Clinical and sociodemographic data were collected from patient 
journals and from self-report questionnaires filled in by patients 
at the clinic.

EQ-5D
The EQ-5D questionnaire measures health status using five 
dimensions (Mobility, Self-care, Usual activities, Pain/
discomfort, and Anxiety/depression). Designed to improve 
upon the three-level version, The EQ-5D-5L scores each 
dimension on five levels of severity ranging from 1 = “No 
problems” to 5 = “Extreme problems” (Herdman et  al., 2011). 
For example, on the Anxiety/depression dimension, patients 
report their responses from 1 (“I am not anxious or depressed”) 
to 5 (“I am  extremely anxious or depressed”). The responses 
on the five dimensions yield the EQ-5D profile, e.g., “11,111” 
in the case of “No problems” on all dimensions, or “55,555” 
in the case of “Extreme problems” on all dimensions. There 
are 3125 (55) possible EQ-5D profiles in the five-level version 
(Devlin et  al., 2020).

These health profiles can in turn be  converted into a single 
EQ-5D value using preference based weights. Value sets (or 
tariffs) are available to support the calculation of the EQ-5D 
values (Devlin et  al., 2020). A study is underway to acquire 
a value set for Norway, but this is not yet available (NIPH, 
2019; Moen Hansen et al., 2020). In such cases it is recommended 
to use a crosswalk (or mapping) system (NICE, 2019), and 
this crosswalk system was used in a recent study obtaining 
Norwegian EQ-5D population norms (Garratt et  al., 2021). 
The same crosswalk methodology was used in the present 
study when calculating the EQ-5D value. Although negative 
values are possible, the EQ-5D value ordinarily ranges from 
0, which represents death, to 1 which represents full health. 
A score of 1.000  
(i.e., full health) corresponds to a health profile of “11,111,” 
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i.e., reporting “No problems” across all dimensions. Healthy 
populations typically report EQ-5D values close to 1; for 
instance, the study obtaining data from the Norwegian general 
population found a mean value of 0.805  in a postal survey 
(Garratt et al., 2021). Note also that when reporting the EQ-5D 
values it is common to use three decimals (Devlin et al., 2020).

In addition to the EQ-5D profile and the EQ-5D value, 
the EQ-5D also contains a visual-analogue scale of health, the 
EQ visual analogue scale (VAS). On the EQ VAS, patients 
indicate their subjective health state on a visual barometer 
from a minimum of 0 = worst imaginable health, to a maximum 
of 100 = best imaginable health (Herdman et  al., 2011).

Anxiety
The Beck Anxiety Inventory (BAI) is a self-report measure of 
anxiety severity over the last week. Examples of items in the 
BAI are “Heart pounding or racing” and feeling “Nervous.” The 
BAI has 21 such items where these symptoms of anxiety are 
scored on a scale of severity ranging from 0 to 3, giving total 
score ranging from 0 to 63. Higher scores indicate more severe 
symptoms. Recommended scoring of the BAI suggests that 0–15 
indicate minimal symptoms, 16–25 moderate symptoms, and 
26–63 severe symptoms. In literature reviews, the BAI has shown 
high internal consistency with an alpha of 0.92 and a test-retest 
reliability of 0.75 (Beck et  al., 1988). In the current study, 
we report the Omega as this may be a more precise measurement 
(Peters, 2014). The Omega of the BAI in this study was 0.90.

Depression
The Beck Depression Inventory-II (BDI-II) is a 21 item self-
report measure of depression symptom severity over the last 
2 weeks. As with the BAI, the BDI has 21 items that are scored 
on a severity scale ranging from 0 to 3, giving a score range 
of 0–63. Higher score indicates more severe symptoms (Beck 
et  al., 1996). As an example, the first item asks patients to 
rate their sadness from 0 (“I do not feel sad”) to 3 (“I am  so 
sad or unhappy that I  cannot stand it”). A BDI-II score of 
0–13 indicates minimal symptoms, 14–19 mild symptoms, 20–28 
moderate symptoms, and 29–63 severe symptoms. A review 
of the literature indicates that the BDI-II is psychometrically 
sound with internal consistency showing an alpha around 0.90, 
and a test-retest reliability ranging from 0.73 to 0.96 (Wang 
and Gorenstein, 2013). In the current study, we  found the 
Omega to be  0.86.

Subjective Health Complaints
The subjective health complaint (SHC) is a self-report questionnaire 
that contains 29 items measuring subjective health complaints 
along five factors: musculoskeletal pain, pseudo-neurology, 
gastrointestinal problems, allergy, and flu. For example, patients 
are asked to rate pain in arms, leg, or lower back. The aim of 
the SHC is to provide a simple measure of the most common 
complaints seen by general practitioners while “avoiding diagnoses 
and theoretical bias.” The severity of complaints on each item 
is rated on a four point Likert-scale from 0 (no complaints) 
to 3 (severe complaints) during the last 30 days. The total score 

of the scale thus ranges from 0 to 87 where higher score indicates 
worse complaints. Factor analysis of the questionnaire has shown 
that the greatest proportion of variance of scores is explained 
by musculoskeletal pain (Eriksen et  al., 1999). This measure of 
subjective health complaints was included as depression and 
anxiety both have well-known comorbidity with musculoskeletal 
pain (Bair et  al., 2003; Asmundson and Katz, 2009). In the 
current study, the Omega for the SHC was 0.82.

Sick Leave
Sick leave in the present study was collected from patients 
via self-report questionnaires. For the purpose of the study, 
we encoded sick leave as a dichotomous variable where patients 
who were fully working with no social benefits of any kind 
were coded as “0,” and patients on sick leave were coded as 
“1.” We  did not collect data on degree of sick leave (e.g., 
whether a patient was on 100 or 50% sick leave).

Sociodemographic Variables
We included age, gender, cohabitation, and level of education 
in the analyses to measure relevant sociodemographic aspects 
of health. Cohabitation was dichotomised as living with partner 
or living alone. Education level was included as a dichotomous 
variable, those without higher education were coded as 0, and 
those with higher education were coded as 1. “Higher education” 
in this regard refers to any completed degree beyond upper 
secondary school, i.e., the first 12 years of schooling.

Statistical Analyses
All analyses were carried out using STATA 16.1 (StataCorp, 
2019). Assessment of missing data found low incidences throughout 
the measures. The BDI-II, the BAI, and the EQ-5D, <2% on 
all items. The SHC had <5% missing on all items. Little’s MCAR 
test was not significant for our dependant variable, the EQ-5D 
value (χ2 19.69, DF = 13, p = 0.103). This indicates that these 
values were missing completely at random. Little’s MCAR test 
was significant for the BAI (χ2 1113.19, DF = 1,040, p = 0.006), 
the BDI-II (χ2 704.38, DF = 628, p = 0.018), and SHC (χ2 1918.09, 
DF = 1,566, p < 0.001), indicating that these variables were not 
missing completely at random. Further exploration of missing 
patterns in the BAI, the BDI-II, and the SHC showed that 
missing data were explained by the covariate “education,” i.e., 
patients with higher education were more likely to return complete 
forms. Guidance on EQ-5D data states that general methods 
used for handling missing data also apply to the EQ-5D (Devlin 
et  al., 2020). Recent guidelines indicate that, as a rule of thumb, 
it may be a valid approach to ignore missing data if missingness 
is below 5% (Jakobsen et  al., 2017). Although this was the case 
in the present study, we  chose to replace missing data on 
individual items by weighted means. This method was developed 
for handling missing data in patients with depression and has 
shown good precision when used with this patient population 
(Gale and Hawley, 2001). Data were tested for normality and 
the clinical variables were found to be  within the acceptable 
range for use of parametric tests as skewness and kurtosis were 
within −1 to +1 on all measures (Hair et  al., 2017).
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We defined floor effect for the EQ-5D as proportion of 
patients reporting “No problems” on all dimensions (i.e., an 
EQ-5D profile of “11,111”). We  defined ceiling effect of the 
EQ-5D as reporting “Extreme problems” on all dimensions 
(i.e., an EQ-5D health profile of “55,555”). For the BDI-II, 
the BAI, and the SHC, floor and ceiling were defined as patients 
reporting either the lowest or highest possible sum score, that 
is 0 or 63 for the BAI and the BD-II, and 0 or 87 for the SHC.

It is recommended to present EQ-5D scores with descriptive 
statistics before presenting any further findings (Devlin et  al., 
2020). Therefore, we report the proportion of patients that indicated 
each level of severity for each dimension of the EQ-5D. We  also 
present the mean EQ-5D values and EQ VAS scores by groups 
based on clinical and sociodemographic characteristics. We  then 
compared the proportion of patients reporting “No problems” to 
patients reporting any other levels of severity (Devlin et al., 2020). 
Using the recently published Norwegian population norms (Garratt 
et  al., 2021), we  explore known-groups validity by comparing 
the patients in our study and participants in the general population 
study who reported “no problems” vs. all other levels of severity. 
For known-group validity within the sample, we  divided the 
patients into quartiles based on severity of depression and anxiety 
symptoms as recorded by the BDI-II and BAI scores. Test of 
Cuzick (1985) for trends, which is a Wilcoxon rank-sum type 
test for three groups or more, was used to examine if the EQ-5D 
utility could distinguish between the groups. For the EQ-5D 
dimensions, we  performed an ordinal logistic regression. The 
severity groups divided by quartiles was used as the dependant 
variable, and the EQ-5D dimensions were used as predictor 
variables. The model was tested for multicollinearity. No predictor 

variable had a variance inflation factor (VIF) higher than 1.38, 
indicating that multicollinearity was not a problem.

We then explored convergent validity by analysing to which 
degree the EQ-5D correlated with clinical measures of anxiety, 
depression, and subjective health complaints (De Vet et  al., 
2015). The tests were carried out using Pearson’s correlation 
coefficient, a common approach when exploring EQ-5D validity 
in different patient groups (Byford, 2013; Mulhern et al., 2014). 
Correlations with the clinical measures were analysed for the 
EQ-5D values, the EQ VAS, and for all five dimensions. Absolute 
values larger than +/− 0.50 are considered strong correlations, 
values between 0.30 and 0.49 moderate, and values beneath 
0.30 are considered weak correlations (Fleiss, 1982).

Convergent validity was further explored using a multiple 
linear regression model. Analyses of multicollinearity were 
carried out for the explanatory variables in the regression 
model. No explanatory variable had a VIF higher than 1.58, 
indicating that multicollinearity was not an issue. The regression 
model explored the relationship between the EQ-5D values, 
clinical variables, and sociodemographic variables. We  were 
thus interested in the unique variance contribution of each 
explanatory variable. Partial correlation was thus calculated 
for each variable to determine its unique contribution to variance.

RESULTS

Participant Characteristics
Table  1 shows characteristics of patients. The average age was 
36.8 years, and there were more females than males (69.6%). 

TABLE 1 | Characteristics of patients (N = 890).

  n % Mean SD Median IQR

Gender

Female 619 69.55
Male 271 30.45
Age, years 36.83 10.45 35 28–45
18–30 313 35.17
31–40 272 30.56
41–50 189 21.24
51–60 102 11.46
61–70 14 1.57
Cohabiting/married 535 60.45

Education

Primary/Secondary 179 20.48
Higher education ≤4 yrs 324 37.07
Higher education >4 yrs 371 42.45

Employment status

Sick leave 405 45.66
Fully working 482 54.34

Health status

Anxiety (BAI) 18.74 10.12 18 11–26
Depression (BDI-II) 26.09 8.99 26 20–31
Subjective health (SHC) 23.03 10.17 22 16–29
EQ-5D value 0.631 0.187 0.696 0.501–0.750
EQ VAS 55.7 17.7 60 40–70

BAI, the beck anxiety inventory; BDI-II, the beck depression inventory-II; SHC, subjective health complaints; and IQR, interquartile range.
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The majority were currently living with a partner, either as 
cohabiting or married (60.5%). On average the patients had 
a high level of education, there were 79.5% who had some 
form of higher education, whilst 20.5% had primary or secondary 
education. Almost half the patients were on some form of 
sick leave (45.7%), whilst the rest (54.3%) were fully working 
with no form of social benefits. Scores on the BDI-II and the 
BAI indicated moderate levels of depression and anxiety. The 
most common primary diagnosis was F41.1 Generalised Anxiety 
Disorder (16.1%), followed by F32.1 Moderate Depressive 
Disorder (12.6%). Depression disorders accounted for 46.07% 
and anxiety disorders accounted for 36.07% of the diagnoses 
in the sample. The most prevalent diagnoses that were not 
strictly an anxiety or depression disorder were still diagnoses 
associated with these disorders: F43.2 Adjustment disorder 
(7.6%), and F41.2 Mixed anxiety and depressed mood (4.4%). 
Secondary diagnoses were not recorded in the study. The mean 
EQ-5D value was 0.631 indicating that these patients perceived 
their health status as reduced compared to “full health” anchored 
at 1.0 on this measure (Devlin et  al., 2020). The mean score 
of the EQ-5D VAS was 55.7. Floor and ceiling effects were 
negligible for all self-report questionnaires. There were 10 
patients (1.1%) who reported “No problems” on all EQ-5D 
dimensions, indicating a ceiling effect, no patients responded 
“Extreme problems” on all dimensions. No patients reported 
scores indicating a ceiling effect on the BDI-II, the BAI, or 
the SHC. Three patients (0.3%) reported scores indicating a 
floor effect on the BDI-II, one patient (0.1%) on the SHC.

The proportion of participant responses across domains and 
by level is reported in Table  2. More than two thirds of the 
patients (68.9%) reported “moderate” to “extreme” problems 
on the Anxiety/depression dimension of the EQ-5D. No 
participants reported the highest level of severity on the Mobility 
or Self-care dimensions. These two dimensions also had the 
largest number of patients reporting “No problems,” which 
was 75.7 and 84.8%, respectively.

The mean EQ-5D values and EQ VAS scores by 
sociodemographic and clinical characteristics are presented in 
Table  3.

Known-Groups Validity
All participants in the study reported that they had at least 
some problems on EQ-5D. The highest proportion of problems 
was seen in the Anxiety/depression, where 96.6% of patients 

reported some level of problems. A minority of patients reported 
problems on the Mobility and Self-care; 24.3 and 15.2%, 
respectively, whilst a large majority of patients in the sample 
reported some level of problems on Usual activities and Pain/
discomfort (78.3 and 76.2%, respectively). Figure  1 shows a 
comparison between the proportion of patients in the present 
study and the proportion of participants in the study obtaining 
data for the general population norms (Garratt et  al., 2021) 
reporting “No problems” on the sub-scales. The patient cohort 
reported more problems on all dimensions compared to the 
norm population.

Test of Cuzick (1985) for trends showed that there was 
significant difference between the EQ-5D utility scores when 
patients were divided into quartiles based on severity of 
depression and anxiety symptoms, Z = − 16.58, p = <0.001. As 
severity of symptoms increased, health as recorded by the 
EQ-5D utility decreased (Table 4). Similarly, the ordinal logistic 
regression showed that EQ-5D dimensions significantly predicted 
the symptom severity groups. All dimensions were significant 
predictors, while the largest contribution was made by the 
Anxiety/depression dimension (Table  5).

Convergent Validity
Pearson’s correlation coefficient showed that the EQ-5D values 
had a significantly strong negative correlation with the BDI-II 
depression score, and a moderate negative correlation with 
the BAI anxiety score and the SHC score. This indicates that 
for all clinical scales, higher symptom severity correlated with 
worse reported health status on the EQ-5D value.

For the EQ-5D dimensions, the BDI-II showed a significant 
moderate correlation with Usual activities and the Anxiety/
depression dimension. The BAI showed a significant moderate 
correlation with Anxiety/depression, whilst SHC showed a 
significant strong correlation with the Pain/discomfort. Note 
that lower scores on each dimension indicate better health, 
i.e., a “1” indicates “no problems.” The moderate to strong 
correlations in these results thus indicate that lower clinical 
scores signifying better health were associated with better health 
reported across the EQ-5D dimensions. Pearsons’s correlation 
coefficients are presented in Table  6.

The multivariate regression model for convergent validity 
showed that higher levels of depression and anxiety symptoms, 
more subjective health complaints, being on sick leave, and 
being female, all significantly predicted lower EQ-5D value, 

TABLE 2 | Distribution of all recorded EQ-5D responses in the patient sample (N = 890).

Severity Mobility Self-care Usual activities Pain/discomfort Anxiety/depression

n % n % n % n % n %

1 674 75.7 755 84.8 193 21.7 212 23.8 30 3.4
2 146 16.4 101 11.4 340 38.2 375 42.1 234 26.3
3 43 4.8 17 1.9 237 26.6 229 25.7 363 40.8
4 12 1.4 4 0.5 99 11.1 51 5.7 230 25.8
5 9 1.0 8 0.9 20 2.3

Severity of problems: 1 No problems; 2 Some problems; 3 Moderate problems; 4 Severe problems; and 5 Extreme problems.
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i.e., worse health status, F(8, 876) = 65.24, p < 0.000, R2 = 0.401. 
We examined the partial correlation for the variables that were 
significant predictors in the model: For gender it was r = 0.13, 
p < 0.001; for BDI-II r = 0.38, p < 0.001; for BAI r = 0.28, p < 0.001; 
for SHC r = 0.13, p < 0.001; and for sick leave r = 0.09, p < 0.001. 
The largest proportion of the variance in the model was thus 
explained by depression and anxiety, respectively. Results from 
the regression model is presented in Table  7.

DISCUSSION

Our aim was to investigate the validity of the EQ-5D in patients 
on or at risk of sick leave due to depression and anxiety by 
examining the health status reported by the EQ-5D. Patients 
in the study reported poorer health status on the EQ-5D than 
the normal population. Known-groups validity was supported 
by both the EQ-5D utility value and the dimensions being 
able to discriminate between patient groups based on severity 
of depression and anxiety symptoms. Convergent validity was 
supported by the EQ-5D showing strong correlations with the 
BDI-II, and moderate correlation with the BAI and the SHC. 
Finally, the clinical measures in the study significantly predicted 
overall health as recorded by the EQ-5D value.

In the current study, all dimensions of the EQ-5D had 
patients who reported at least some degree of problems. As 
would be  expected in a sample of patients with depression 
and anxiety diagnoses, highest incidence of problems was 

reported on the Anxiety/depression dimension. A total of 96.6% 
of patients reported problems of varying severity on this 
dimension. The majority of patients also reported problems 
on the Usual activities and Pain/discomfort dimensions, 78.3 
and 76.2%, respectively. This is in line with previous research, 
which has shown that both functional impairment and pain 
are prevalent in depression and anxiety (de Heer et  al., 2014; 
McKnight et al., 2016; Hammer-Helmich et al., 2018). A majority 
of patients reported “No problems” on the Mobility and Self-
care dimensions, 75.7 and 84.8%, respectively. We would suggest 
that this is consistent with the clinical characteristics of the 
sample. The patients reported moderate levels of depression 
and/or anxiety, which would not usually entail difficulties with 
mobility or washing and dressing. Overall, patients in the study 
reported more problems across all dimensions compared to 
the respondents in the study that collected the Norwegian 
EQ-5D norm data (Garratt et  al., 2021).

Our findings show that patients experienced reduced health 
status with a mean EQ-5D value of 0.631 (SD = 0.187) and a 
mean EQ VAS score of 55.6 (SD = 17.7). The EQ-5D value 
was reduced compared to the “full health” anchoring at 1.0, 
and also compared to the Norwegian study obtaining population 
norms which found a mean EQ-5D value of 0.805 and a 
mean EQ VAS of 77.9  in their postal survey (Garratt et  al., 
2021). A previous study of Norwegian patients with common 
mental disorders used the three-level version of the EQ-5D, 
and reported a mean EQ VAS of 65.6 (Reme et  al., 2015). 
The present study seems to add to this finding and indicates 
that the EQ-5D as expected reports reduced health status in 
patients with depression and anxiety when compared to a 
non-clinical population.

When the patients in the study were divided into quartiles 
based on severity of depression and anxiety symptoms, and 
the EQ-5D value reported significantly poorer health with 
increasing symptom severity. Similarly, the ordinal regression 
model showed that problems reported on all EQ-5D dimensions 
increased with symptom severity. The largest contribution to 
the model was made by the Anxiety/depression dimension, 
which seems to support validity.

The EQ-5D value showed moderate correlations with the 
measures of anxiety and subjective health complaints, and 
strong correlation with the depression measure. The patients 
in the current study had all been referred to specialised care 
for treatment of depression and anxiety, and we  would thus 
want to see significant correlations with condition-specific 
measures to support the validity in this patient group. For 
the five dimensions of the EQ-5D, the BDI-II and the BAI 
showed moderate correlations with the Anxiety/depression 
dimension. The BDI-II also showed a moderate correlation 
with Usual activities, whilst the BAI only had a weak correlation 
with this dimension. This reflects previous research which 
indicates that depression has a clear link to functional impairment, 
whilst the link to anxiety is more ambiguous (McKnight et  al., 
2016; Hammer-Helmich et  al., 2018). For musculoskeletal 
complaints, the SHC showed a strong correlation with the 
Pain/discomfort dimension. That the BDI-II and the BAI both 
showed the strongest correlation with the Anxiety/depression 

TABLE 3 | Mean EQ-5D value and EQ VAS by sociodemographic and clinical 
characteristics (N = 890).

EQ-5D value EQ VAS

Mean (SD) Mean (SD)

Gender

Female 0.635 (0.181) 55.5 (17.4)
Male 0.623 (0.201) 56.0 (18.3)

Age

18–30 0.622 (0.187) 65.9 (18.6)
31–40 0.623 (0.197) 64.6 (18.8)
41–50 0.667 (0.168) 62.9 (19.1)
51–60 0.618 (0.209) 66.2 (19.7)
61–70 0.562 (0.190) 55.7 (16.5)

Cohabitation

Living with partner 0.633 (0.182) 55.8 (17.6)
Living alone 0.616 (0.189) 55.3 (17.8)

Education

Primary/secondary 0.586 (0.191) 51.8 (17.5)
Higher education 0.643 (0.184) 56.5 (17.6)

Employment

Sick leave 0.608 (0.193) 52.0 (18.4)
Fully working 0.651 (0.179) 58.7 (16.4)

Primary diagnosis

Depression 0.624 (0.184) 53.3 (18.1)
Anxiety 0.625 (0.190) 57.6 (16.9)

Variation in health status by patient characteristics as recorded by the EQ-5D value and 
the EQ Visual analogue scale (VAS).
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dimensions, whilst the SHC showed the strongest correlation 
with the Pain/discomfort dimensions is consistent with 
discriminant validity as the dimensions provide a differentiated 
pattern of correlations. The pattern of correlations between 
the condition-specific measures and the relevant EQ-5D 
dimensions thus seems to further support convergent validity 
as the highest correlations are found between conceptually 
related dimensions and conditions-specific measures.

The final regression analysis indicated that a substantial 
part of the EQ-5D value was explained by the condition-specific 
measures in the study. The only significant socioeconomic 
variable in the study was gender. This finding is consistent 
with previous research which has shown a gender gap in self-
reported health, where women report poorer health than men 
(Boerma et  al., 2016). Women also have generally higher rates 
of sick leave than men across developed countries, including 
Norway, where the present study was conducted (Mastekaasa 

and Melsom, 2014). Although several explanations have been 
offered, such as a potential extra burden on women as caretakers 
in the home, the reasons for this gender gap is still poorly 
understood (Ostby et  al., 2018).

That age, education level and cohabitation did not influence 
health as recorded by the EQ-5D is perhaps more unexpected. 
Previous research has shown that these factor tend to influence 
health status (Braveman and Gottlieb, 2014). This is also true 
when considering health as recorded by the EQ-5D, where 
age in particular has been shown to influence self-reported 
health (Stavem et  al., 2018). It may be  that the sample was 
too heterogenous to detect differences in the current study. 
The patients were quite young with a mean age of 36.8 years, 
and most had higher education. Perhaps a more diverse selection 
of patients would produce different results on this count.

The BDI-II, which measures depression, was the largest 
predictor in the regression model, followed by anxiety measured 
by the BAI. Furthermore, SHC and sick leave also made 
significant contributions, indicating that the EQ-5D value was 
sensitive to musculoskeletal pain and functional impairment. 
The second regression model explained 40.1% of the variance 
of the EQ-5D value. The explanatory variables of the model 
represent a fairly broad clinical evaluation of patients with 
depression and anxiety. These variables in turn explained a 
reasonable proportion of the variance of the EQ-5D value. 
Furthermore, the largest contributors to explained variance 
were instruments measuring the severity of these patients’ 
primary diagnoses. The results of the regression analyses thus 

FIGURE 1 | Comparing proportion of EQ-5D “No problems” responses to the Norwegian general population. The “Cohort” columns represent the proportion of 
patients in the current study who reported “No problems” on each dimension of the EQ-SD compared to the patients who reported any other level of severity. The 
“Norm” columns represent the same proportion from the study that collected Norwegian population norms; respondents who reported “No problems “on the 
various dimensions compared to all other levels of severity (Garrat et al., 2021). Percentages are rounded to the nearest integer.

TABLE 4 | Severity of depression and anxiety symptoms by quartiles (N = 890).

Severity 
quartile

  n BDI-II BAI EQ-5D utility

Median Median Median

1 224 17 9 0.767
2 230 24 13 0.721
3 214 28 20 0.689
4 222 35 29 0.476

BAI, the beck anxiety inventory; BDI-II, the beck depression inventory-II.
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suggest that the variation in the EQ-5D value may be  a valid 
proxy for overall health status as it is associated with the 
variations in severity of the symptoms reported in this 
patient group.

Finally, it is worth mentioning that the ceiling and floor 
effects of the EQ-5D were negligible in the study. This indicates 
that the EQ-5D seems to have had adequate range in capturing 
health status for these patients. It is a particular interesting 
aspect as of the first version of the EQ-5D had difficulties 
with floor and ceiling effects, including for mental health 
(Herdman et  al., 2011). There were also few missing items, 
less than 2% on all dimensions. This further suggests that the 
EQ-5D may be  a feasible instrument for these patients.

Implications
The current study suggests that the five-level version of the 
EQ-5D may be  a useful generic measure for evaluating health 
status in patients on or at risk of sick leave due to depression 
and anxiety. Including the instrument when assessing burden 
of disease in these patients may thus facilitate comparison 
with other patient groups.

Furthermore, functional impairment has emerged as a 
key component of depression and anxiety. This is especially 
true of depression, where it also increases risk of relapse 
(Hardeveld et  al., 2010). This functional impairment often 
manifests as sick leave and work disability, incurring high 
costs for both individual patients and wider society (OECD, 

2015b). This has led to calls for including broader measures 
of function in evaluating the impact of depression and 
anxiety on patients (Hardeveld et  al., 2010; Chevance et  al., 
2020). The present study indicates that the EQ-5D may 
be  a valid option to provide a broader measure of health 
for these patients.

There is also considerable interest in calculating the 
cost associated with depression and anxiety, and the potential 
benefits associated with treatment. Multiple studies suggest 
that better access to treatment would pay for itself, which 
is one of the key arguments underpinning the UK’s Increasing 
Access to Psychological Therapies (IAPT) programme (Layard 
and Clark, 2015). These arguments are often based on 
broad estimates of increased productivity due to beneficial 
treatment outcomes (Chisholm et  al., 2016). The EQ-5D 
values may help inform such estimates by providing data 
from clinical trials supporting cost-effectiveness analyses 
using QALYs. The calculation of QALYs does however 
depend on adequately measuring health status over time. 
Future studies should assess this ability of the EQ-5D in 
mental health.

Strengths and Limitations
This is the first study to investigate the validity of the five-
level version of the EQ-5D in a large patient cohort on or at 
risk of sick leave due to depression and anxiety. The study 
had a large sample size, and patients were screened and 
diagnosed in a specialised mental health service clinic, providing 
high-quality measures of clinical characteristics.

In lack of Norwegian tariffs, the recommendation is to use 
of the EQ-5D UK value set. Recent research demonstrates 
that choice of value set can have a significant impact on EQ-5D 
values produced (Camacho et al., 2018). It is therefore necessary 
to replicate the present findings using a Norwegian tariff in 
future studies when these are available.

However, the health profile recorded from the EQ-5D 
questionnaire would remain the same and therefore many 
of the conclusions of the study are fixed. The study included 
a varied, but limited, range of clinical measures and 
sociodemographic. Further research could explore the 
correlation between the EQ-5D and other types of measures, 
such as capability measures, and wider determinants of 
health. The relationship between type of sick leave, and 
the role of the welfare system is worth considering. The 
current study did not include information on degree or 

TABLE 6 | Pearson’s correlation coefficient between the EQ-5D and clinical 
measures (N = 890).

BAI BDI-II SHC

EQ-5D value −0.49 −0.52 −0.44
EQ VAS −0.27 −0.46 −0.31

EQ-5D dimensions

Mobility 0.30 0.23 0.23
Self-care 0.15 0.30 0.18
Usual activities 0.24 0.45 0.25
Pain/discomfort 0.38 0.33 0.50
Anxiety/depression 0.42 0.46 0.29

All correlations significant at p ≤ 0.001. Correlations below 0.3 are considered weak, 
above 0.4 moderate, above 0.5 are considered strong (Fleiss, 1982). Note that for the 
EQ-5D value and VAS, higher scores indicate better health. For the dimensions, lower 
scores indicate better health. BAI, the beck anxiety inventory; BDI-II, the beck 
depression inventory-II; and SHC, subjective health complaints.

TABLE 5 | Ordinal logistic regression predicting severity of depression and anxiety symptoms (N = 890).

EQ-5D 
dimension

OR SE z p 95% CI Wald Prob. X2 Pseudo R2

Mobility 1.45 0.170 3.17 0.002 1.15–1.83 381.60 0.000 0.158
Self-care 1.41 0.240 2.03 0.042 1.01–1.97
Activity 1.49 0.117 5.06 <0.001 1.28–1.73
Pain 1.77 0.143 7.05 <0.001 1.51–2.07
Anxiety/
depression

2.56 0.227 10.58 <0.001 2.15–3.04

Severity of depression and anxiety symptoms by quartiles is the dependant variable, and severity of problems reported on the EQ-5D dimensions are the predictor variables.
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duration of sick leave. It is also worth mentioning that 
the Norwegian welfare system is relatively generous compared 
to many other countries (Andreß and Heien, 2001). 
Employees receive compensation equivalent to 100% of 
their salary from the first day of sick leave. This is covered 
by employers for the first 16 days, and then subsequently 
by the state welfare system for up to a year. It is possible 
that the relationship between health status recorded by 
the EQ-5D, and sick leave could vary by country, given 
the substantial variation between national welfare systems 
and conditions of sick leave.

The current study also included more women than men. 
Although this may raise questions of generalisability, the gender 
distribution reflects the prevalence patterns of mental disorders 
(Boyd et  al., 2015). We  also used a binary approach to gender, 
and we thus do not know whether the study may have included 
non-binary participants. Finally, the clinical validity explored 
in the present study is an important psychometric property 
of an instrument, but it is not the same as clinical responsiveness 
(Payakachat et  al., 2015). Future research should examine to 
which degree the EQ-5D is responsive to change in health 
status in mental health patients, for instance in the shape of 
recovery from depression and anxiety.

CONCLUSION

In the present study, the EQ-5D showed evidence of construct 
validity in patients on or at risk of sick leave due to depression 
and anxiety. The EQ-5D value was sensitive to both clinical 
symptoms and to functional impairment in the form of 
sick leave. The findings thus support the validity of the 
EQ-5D as a measure of health status for these patients. 
These results need to be  replicated in other samples and 
different sociodemographic settings. However, the current 
findings suggests that the EQ-5D is a feasible instrument 
when evaluating health status of patients of patients with 
depression and anxiety.
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TABLE 7 | Regression analysis predicting the EQ-5D value (N = 890).

Coef. SE T P 95% CI Beta coef. F R2 Adj. R2

Age 0.0004 0.0005 0.77 0.439 −0.0006 to 0.0014 0.0216 73.34 0.406 0.401
Gender −0.0423 0.0112 −3.78 <0.001 −0.0643 to −0.0203 −0.1047
Cohabitation 0.0086 0.0102 0.84 0.399 −0.0114 to 0.0287 0.0227
Education 0.0209 0.0128 1.73 0.085 −0.0030 to 0.0472 0.0481
BDI-II −0.0076 0.0006 −11.96 <0.001 −0.0087 to −0.0062 −0.3621
BAI −0.0052 0.0006 −8.40 <0.001 −0.0064 to −0.0040 −0.2825
SHC −0.0024 0.0006 −3.81 <0.001 −0.0037 to −0.0012 −0.1339
Sick leave −0.0274 0.0101 −2.76 0.006 −0.0478 to −0.0080 −0.0749

EQ-5D value is the dependant variable and demographic characteristics, BDI-II, BAI, SHC and sick leave are predictors. BAI, the beck anxiety inventory; BDI-II, the beck depression 
inventory-II; and SHC, subjective health complaints.
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Abstract
Background The EQ-5D is a commonly used generic measure of health but evidence on its responsiveness to 
change in mental health is limited. This study aimed to explore the responsiveness of the five-level version of the 
instrument, the EQ-5D-5 L, in patients receiving treatment for depression and anxiety.

Methods Patient data (N = 416) were collected at baseline and at end of treatment in an observational study in 
a Norwegian outpatient clinic. Patients were adults of working age (18–69 years) and received protocol-based 
metacognitive or cognitive therapy for depression or anxiety according to diagnosis. Responsiveness in the EQ-5D 
was compared to change in the Beck Depression Inventory-II (BDI-II) and the Beck Anxiety Inventory (BAI). Effect sizes 
(Cohen’s d), Standardised response mean (SRM), and Pearson’s correlation were calculated. Patients were classified 
as “Recovered”, “Improved”, or “Unchanged” during treatment using the BDI-II and the BAI. ROC analyses determined 
whether the EQ-5D could correctly classify patient outcomes.

Results Effect sizes were large for the BAI, the BDI-II, the EQ-5D value and the EQ VAS, ranging from d = 1.07 to 
d = 1.84. SRM were also large (0.93-1.67). Pearson’s correlation showed strong agreement between change scores of 
the EQ-5D value and the BDI-II (rs -0.54) and moderate between the EQ-5D value and the BAI (rs -0.43). The EQ-5D 
consistently identified “Recovered” patients versus “Improved” or “Unchanged” in the ROC analyses with AUROC 
ranging from 0.72 to 0.84.

Conclusion The EQ-5D showed good agreement with self-reported symptom change in depression and anxiety, and 
correctly identified recovered patients. These findings indicate that the EQ-5D may be appropriately responsive to 
change in patients with depression and anxiety disorders, although replication in other clinical samples is needed.

Plain English Summary
The EQ-5D is a questionnaire that people fill in to report their subjective health. It is often used in clinics or 
hospitals to better understand how patients are affected by their illnesses, and if their health improves after 
treatment. For this information to be trustworthy, we need to verify how accurately the EQ-5D measures health 
for the particular patients we want to use it with. This is often done by comparing EQ-5D scores with scores from 
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Introduction
One out of every two people will experience a mental 
health problem during their lifetime and mental ill health 
is a leading cause of global disease burden [1]. Between 
2010 and 2030, mental illness is projected to cost $ 16.1 
trillion worldwide, putting it on par with cardiovascular 
disease [2]. Depression and anxiety disorders account for 
40.5% and 14.6% of the disability-adjusted life-years that 
are due to mental illness, making them the most costly 
mental health problems [3]. This substantial burden may 
still be underestimated [4], in part because of the wide 
ranging effects these disorders have on health and func-
tioning [5].

At the recommendation of decision-making bodies 
such as the National institute of Health and Care excel-
lence (NICE), generic measures are increasingly used to 
capture health status [6]. Mental disorders like depres-
sion and anxiety have broad, negative impact on quality 
of life and wellbeing that may not be adequately reflected 
by condition-specific measures [5, 7]. Generic measures 
may thus be a valuable supplement to measures of pri-
mary symptoms as they capture a broader measure of 
health. These instruments can also be used to compare 
burden of disease and impact of interventions between 
different patient groups, such as in cost-benefit analyses, 
making them useful tools for decision-makers, research-
ers, and clinicians [8]. To adequately fill this role, it must 
be demonstrated that the generic measure in ques-
tion can accurately capture health status in the relevant 
patient population.

One of the most commonly used generic measures of 
health-related quality of life is the EQ-5D [8]. The EQ-5D 
records health status across five dimensions: Mobility, 
Self-care, Usual activities, Pain / discomfort, and Anxiety 
/ depression [9]. The previous version of the EQ-5D, the 
EQ-5D-3L, used three levels of severity and showed good 
psychometric properties in depression, but mixed results 
in anxiety disorders [10]. A recent review evaluated the 
properties of the newer five-level version of the EQ-5D, 
the EQ-5D-5L, across multiple patient groups [11]. These 
and other studies of patients with mental health prob-
lems have shown moderate to good correlation between 
condition-specific measures and the EQ-5D-5L in cross-
sectional designs [11–15].

These studies did not include data on responsiveness 
[11]. Responsiveness is often defined as an instruments 
ability to detect clinically significant change over time 
[10, 16]. Two criteria have been suggested for defin-
ing what constitutes “clinically significant change”: 
That the magnitude of change be statistically reliable, 
and that patients end up in a clinical range that renders 
them indistinguishable from the normal population, 
i.e. they have recovered [17]. Responsiveness according 
to these criteria is not a fixed parameter, but will likely 
vary according to populations and context [18]. This 
makes it necessary to investigate responsiveness across 
multiple patient groups. One study did find reasonable 
validity and moderate responsiveness in anxiety on the 
EQ-5D-3L [19]. But only a few studies have examined 
this aspect of the five-level EQ-5D-5L in depression and 
anxiety [11].

One study found that using only the Anxiety/depres-
sion dimension of the EQ-5D-5L did not adequately cap-
ture responsiveness in anxiety and depression for patients 
treated in a general internal medicine ward [20]. Another 
study found that the EQ-5D-5L could adequately screen 
for depression and anxiety by distinguishing between 
severity levels in patients with type 2 diabetes. This was 
true of both the Anxiety / depression dimension and the 
EQ-5D value [21]. However, this was a cross-sectional 
design, and the ability of the EQ-5D-5 L to detect change 
in severity over time in patients with depression and anx-
iety is not established, and was specifically targeted by a 
review of the literature as a future research priority [11]. 
Investigating this aspect of the EQ-5D-5 L is imperative 
in establishing whether it is a valid tool for capturing the 
health status of these patients.

To our knowledge, ours is the first study to examine 
the responsiveness of the EQ-5D-5L in patients treated 
for depression and anxiety as their primary diagnoses. 
In line with recommendations and methodology used 
in previous studies, we explored responsiveness of the 
EQ-5D-5L by comparing change from start to end of 
intervention with change in condition-specific measures 
[17, 20, 21] The aim of the study was thus to test the fol-
lowing hypotheses: (1) that the EQ-5D-5L shows similar 
range in effect size and an at least moderate correlation 
with change scores in condition-specific measures, and 

other questionnaires. For example, if we want to use the EQ-5D with a group of patients with depression, we 
compare the scores of the EQ-5D with scores from questionnaires that are commonly used to measure depression 
symptoms.

In this study, we compared the scores of the EQ-5D with scores from questionnaires measuring symptoms of 
depression and anxiety. Their performances were similar, and the EQ-5D scores could also correctly identify which 
patients had recovered during treatment. This implies that the EQ-5D can be a useful tool for understanding the 
impact of depression and anxiety and can help in decision-making regarding these patients.

Keywords Self-rated health, Depression, Anxiety, EQ-5D-5L, Responsiveness
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(2) that the EQ-5D-5L can identify patients classified as 
“Recovered” by condition-specific measures at end of 
treatment.

Methods
Study context
Data were collected in a naturalistic observational study 
that ran from May 2017 – March 2020 at the Depart-
ment of Mental Health and Substance Abuse, Diakon-
hjemmet Hospital in Oslo, Norway. The clinic is part of 
the national health service, and the study is part of the 
project “The Norwegian studies of psychological treat-
ments and work (NOR-WORK)”. Patients are referred by 
their general practitioners for treatment of depression 
and anxiety. Patients at the clinic are generally of work-
ing age, and previous research has shown that on aver-
age, half the patients are on sick leave due to depression 
or anxiety at baseline [22]. They are then screened by a 
clinical psychologist using anamnestic information, the 
Beck Depression Inventory-II (BDI-II), the Beck Anxiety 
Inventory (BAI), and the MINI-International Neuropsy-
chiatric Interview [23–25]. Patients are diagnosed during 
the screening in accordance with the International Clas-
sification of Diseases 10 (ICD-10) [26]. Inclusion criteria 
for the present study were that the patient was an adult of 
working age (18–70 years) with clinically significant lev-
els of depression and anxiety operationalised as follows: 
Patients with a primary depression diagnosis had to have 
a minimum score of 14 on the BDI-II, and patients with a 
primary anxiety diagnosis had to have a minimum score 
of 16 on the Beck Anxiety Inventory BAI. In addition to 
primary depression or anxiety diagnoses, patients with 
adjustment disorder and mixed anxiety and depression 
were included in the study. Adjustment disorder is some-
times referred to as “situational depression”, underlin-
ing its close relationship with depressive disorders [26]. 
Similarly, patients with a mixed anxiety and depressive 
disorder were included as the diagnosis is comprised of 
symptoms of anxiety and depression.

Exclusion criteria were severe mental illness such as 
bipolar disorder, high risk of suicide, engaging in active 
substance abuse, or suffering from cluster A or B per-
sonality disorder. Patients scoring below clinical thresh-
olds for depression and anxiety on the BDI and BAI at 
baseline were excluded from the study. All patients who 
signed a written consent form and completed treatment, 
including filling in questionnaires at baseline and at end 
of treatment, were included (N = 416). The current study 
thus focused on patients who completed treatment.

Patients received either Metacognitive therapy (MCT) 
or Cognitive behavioural therapy (CBT) according to 
diagnose-specific manuals [27, 28], and average dura-
tion of treatment was 10.11 sessions (SD 3.93). Previous 
research has shown that half the patients are on sick leave 

when referred, and treatment thus also includes interven-
tions aimed at helping patients return to work [29].

Instruments
Clinical and sociodemographic data were collected at 
baseline and end of treatment from patient journals and 
from self-report questionnaires.

The EQ-5D-5L: The EQ-5D-5L questionnaire firstly 
asks respondents to rate their current health on five 
dimensions: Mobility, Self-Care, Usual activities, Pain / 
discomfort, and Anxiety / depression on a severity scale 
from 1 (“No problems”) to 5 (“Severe problems”). The 
combined severity ratings give an EQ-5D profile, e.g. 
“11111” in the case of “No problem” on all five dimen-
sions. This health profile can be converted to the EQ-5D 
value using preference-based weights. A value of 0.00 
indicates death and 1.00 indicates perfect health. The 
EQ-5D value can be used to calculate quality-adjusted 
life-years (QALYs), i.e. a score of 1.00 for one year equals 
one QALY. The preference-based weights used to con-
vert responses to EQ-5D values are often referred to as 
“value sets”. A study is underway, but there is currently no 
Norwegian value set [30]. This study used the crosswalk 
system recommended by NICE for converting EQ-5D 
profiles to EQ-5D values [31, 32]. For the EQ-5D value, 
healthy people generally report scores close to 1.0. In a 
recent survey of the Norwegian general population, the 
mean EQ-5D value in a postal survey was 0.848 [33].

The second part of the EQ-5D-5L asks patients to 
rate their health on a 20 cm visual analogue scale (VAS) 
where the bottom (“0”) indicates worst imaginable health, 
and the top (“100”) indicates best imaginable health. 
Although it is related to the EQ-5D profile and the value 
scores, it does not measure the same construct. For 
instance, the EQ VAS score has been shown to decline 
with age even for people whose EQ-5D profile show no 
problems (“11111”) [8].

The Beck Depression Inventory-II (BDI-II) is a 21-item 
questionnaire measuring severity of symptoms over the 
last two weeks on a scale from 0 to 3, giving a total sum 
score of 0–63. Examples include feeling sad and change 
in appetite or sleep. Suggested scoring indicates that 
0–13 reflects minimal symptoms, 14–19 mild, 20–28, 
moderate, and 29–63 severe symptoms [24]. The BDI-II 
has been found to be psychometrically sound in depres-
sion[31], Chronbach’s α in the current study was 0.86.

The Beck Anxiety Inventory (BAI) is a self-report mea-
sure of anxiety severity over the last week. As with the 
BDI-II, anxiety symptoms (e.g. “Heart pounding or rac-
ing” or feeling “nervous”) are scored on a severity range 
from 0 to 3, giving a total sum score of 0–63. Suggested 
scoring indicates that 0–15 reflects mild symptoms, 
16–25 moderate, and 26–63 severe symptoms. The BAI 
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has demonstrated good psychometric properties [34], 
Chronbach’s α in the current study was 0.90.

Statistical analyses
Descriptive statistics on age, gender, education level 
and diagnosis were compiled at baseline. Distribution 
of scores on the EQ-5D dimensions were calculated in 
percentages at baseline and at end of treatment and ana-
lysed using a non-parametric test of trends developed 
by Cuzick. The test is similar to the Wilcoxon rank-sum 
test [35]. Mean scores and standard deviations at baseline 
and end of treatment, including change (∆) during treat-
ment, were calculated for the BAI, the BDI-II, the EQ-5D 
values, and the EQ VAS. Effect sizes (ES) were calcu-
lated from baseline to end of treatment using Cohen’s 
d. Values < 0.5 are considered small, ≥ 0.5 < 0.8 moderate, 
and ≥ 0.8 large [36]. We also calculated the standardised 
response mean (SRM), defined as the mean change in 
score from baseline to end of treatment divided by the 
standard deviation of change in scores [37]. For the SRM 
it is suggested that magnitude of change is dependent on 
correlation between scores at baseline and end of treat-
ment. For example, SRM > 0.8 can be interpreted as large 
if this correlation < 0.5, moderate if correlation > 0.5 [38]. 
Agreement between the change scores on the four mea-
sures were also analysed with Pearson’s correlation. Pear-
son’s correlation < 0.40 are considered weak, 0.40–0.49 
moderate, and > 0.50 are considered strong [39].

Using the BAI and the BDI-II, the patients were then 
classified according to treatment response. With a mini-
mum score of 14 on the BDI-II for depression patients 
and 16 on the BAI for anxiety patients at baseline, based 
on scoring norms for the BDI-II and BAI, patients were 
classified thus: “Deteriorated” if their scores increased 
by 9 points or more from baseline to end of treat-
ment, “Unchanged” if the change was less than 9 points in 
either direction, and “Improved”  if the scores decreased 
by 9 points or more but score at the end of treatment was 
still above the clinical threshold, . Finally, patients were 
classified as “Recovered” if their score decreased by 9 
points or more and their final score was below clinical 
threshold (i.e. 14 for the BDI-II and 16 for the BAI) [18, 
40, 41].

We ran ROC curve analyses to determine how well 
the EQ-5D value scores could correctly classify patients 
according to the clinical criteria of the BDI-II and the 
BAI: Recovered versus Improved, Recovered versus 
Unchanged, and Improved versus Unchanged. Analy-
ses of BDI were run to calculate the area under the 
curve (AUROC) using the entire sample for patients 
that had a BDI score of at least 14 at baseline, and for all 
patients who had a BAI score of at least 16, regardless 
of primary diagnoses. Then, using primary diagnosis as 
recorded from the medical journals, we then calculated 

the AUROC for BDI-II for only the patients with depres-
sion as primary diagnosis and BDI-II baseline scores of 
at least 14. Lastly, we calculated the AUROC for BAI for 
the patients with anxiety as their primary diagnosis and 
a BAI baseline score of at least 16. The EQ-5D value at 
end of treatment was used as classifier, when computing 
the AUROC. AUROC was interpreted as < 0.50 useless 
test, 0.51–0.69 poor test, 0.7–0.79 fair test, 0.8–0.89 good 
test, 0.9–0.99 excellent test, 1.0 perfect test [40]. We cal-
culated the sample size needed for the groups included 
in the ROC analyses. We set the Alpha level to 0.05 and 
the Beta level to 0.20, area under curve was set to 0.7 and 
value of null hypothesis was set to 0.5. The ratio of posi-
tive to negative cases was set according to the character-
istics of the sample. We also computed cut-off values for 
recovery using Youden’s index (J), which displays which 
values have the highest combined sensitivity and specific-
ity [42].

Generally accepted methods for handling missing data 
are applicable to the EQ-5D-5L [8]. Missing data on 
individual items in the current study were replaced by 
weighted means, a method developed for treating miss-
ing data in depression cohorts [43]. All analyses were car-
ried out using STATA 16 [44].

Ethical considerations
All patients included in the study gave written, informed 
consent to participate. The study is classified as health 
service research under Norwegian regulation. The Nor-
wegian Data Protection Agency has in such cases des-
ignated that treatment providers (i.e. hospitals) are 
responsible for proper data management. Data collec-
tion and security in the present study was managed by 
Diakonhjemmet Hospital, and approval of data handling 
was granted by Oslo University Hospital, approval num-
ber 2015/15606. The study was carried out in accordance 
with the principles of the Helsinki declaration.

Results
Characteristics of included patients (N = 416) at baseline 
are shown in Table  1. Average age of patients was 37.7 
years, the youngest was 18 and the oldest 65 years at 
start of treatment. Females made up 71.9% of the patient 
sample, which is in line with the gender disparity seen in 
prevalence studies of depression and anxiety [45]. More 
than 80% of the sample had some form of higher educa-
tion. The study only recorded primary diagnosis from 
the patient’s medical journal, but comorbidity was not 
recorded. The majority of patients had either a primary 
depression or anxiety diagnosis, the remaining patients 
were diagnosed with either mixed anxiety / depression, 
or adjustment disorder. The most prevalent single diag-
noses were F32 Major depressive disorder, single epi-
sode (n = 114, 26.8%), F 33 Major depressive disorder, 
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recurrent (n = 97, 22.8%), and F 41.1 Generalised anxiety 
disorder (n = 86, 20.2%). Missing data in the study was 
typically low, > 5% on individual items for all measures.

Change in depression, anxiety and the EQ-5D-5 L during 
treatment
Of the 216 patients with depression diagnoses, 146 
(67.59%) were “Recovered” at end of treatment, 31 
(14.35%) were “Improved”, and 39 were (18.05%) were 
“Unchanged”. Of the 161 patients with anxiety disorder 
diagnoses, 109 (67.70%) were “Recovered” at end of treat-
ment, 14 (8.69%) were “Improved”, and 38 were (23.60%) 
were “Unchanged”. Overall, two patients in the sample 
were “Deteriorated” on the BAI at end of treatment, both 
were diagnosed with adjustment disorder. Four patients 
were “Deteriorated” on the BDI-II, three of which were 
diagnosed with adjustment disorder, and one with anxi-
ety disorder. No patients with anxiety diagnoses were 
“Deteriorated” on the BAI at end of treatment, and no 
patients with depression diagnoses were “Deteriorated” 
on the BDI-II at end of treatment.

Table 2 shows the distribution of scores on the EQ-5D 
dimensions at baseline, and after end of treatment. All 
dimensions had at least some patients reporting prob-
lems at baseline. Cuzick’s non-parametric test of trends 
showed that all dimensions saw significant improvement 
from baseline to end of treatment [33]. The symptom 
scores reported on the BDI-II and the BAI at baseline in 
Table 3 indicate moderate levels of depression and anxi-
ety. Patients saw a marked improvement in symptoms 
over the observation period. Cohen’s d was > 0.8 on all 
measures from baseline to end of treatment. Similarly, all 
SRM showed values > 0.8 on all instruments. Correlation 
between baseline scores and scores at end of treatment 
were < 0.5 on the BDI-II (rs = 0.39), EQ-5D value (rs = 
0.34), and the EQ-VAS (rs = 0.31), but > 0.5 on the BAI 
(rs = 0.51). This indicates that the SRM was large for the 

BDI-II, EQ-5D value, and the EQ VAS, whilst moderate 
for the BAI.

Correlation of change scores
Pearson’s rank order correlations are shown in Table  4. 
Note that the BAI and the BDI-II indicate worse health 
status with higher scores, whereas the reverse is true 
for the EQ-5D value and the EQ VAS. The EQ-5D value 
showed strong correlations with both the BDI-II, the EQ 
VAS, and moderate correlations with the BAI. The EQ 
VAS showed strong correlation with the BDI-II, but weak 
correlation with the BAI.

ROC curve analysis
For the total sample, the ROC curve analysis showed 
that the EQ-5D value consistently distinguished between 
“Recovered” and “Improved” or “Unchanged” patients 
according the BDI-II or BAI, AUROC ranging from 0.72 
to 0.84 (Table 5). The AUC did not adequately distinguish 
between “Improved” and “Unchanged” on either mea-
sure, AUROC ranged from 0.49 to 0.61.

< Table 5 APPROXIMATELY HERE>
The same pattern repeated when patients scores were 
analysed according to diagnoses. For patients with 
depression, the AUC was excellent when distinguish-
ing between “Recovered” and “Unchanged” (0.81) and 
acceptable distinguishing “Recovered” from “Improved” 
(0.78), but ineffective separating “Improved” and 
“Unchanged” (0.52). For patients with anxiety, the AUC 
showed excellent classification for “Recovered” versus 
“Unchanged” (0.83). Our analyses of “Recovered” versus 
“Improved” and “Improved” versus “Unchanged” did not 
have appropriate statistical power and can thus not be 
regarded as significant findings. Youden’s index indicated 
that an EQ-5D value of 0.768 had the highest combined 
sensitivity and specificity when identifying recovered 

Table 1 Demographic characteristics and diagnoses of patients at baseline (N = 416)
Mean SD n %

Age, years 37.66 10.65

Gender

Female
Male

299 71.88

117 28.13

Education

Primary / Secondary
Higher education ≤ 4 yrs
Higher education > 4 yrs

70 17.16

151 37.01

187 45.83

Primary diagnosis

Depression disorder
Anxiety disorder
Mixed anxiety / depression
Adjustment disorder

216 51.92

161 38.70

24 6.77

15 3.61
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patients in the total sample. The value was the same for 
both depression and anxiety (Table 6).

Discussion
Our aim was to explore the responsiveness of the EQ-
5D-5L in patients receiving treatment for depression and 
anxiety. This was done by comparing change in the EQ-
5D-5L to change in the disorder-specific measures BDI-
II and BAI. We hypothesised that the EQ-5D-5L should 

show magnitude of change as the BDI-II and BAI during 
treatment. The ES was large (d > 0.8) for all measures, 
ranging from Cohen’s d 1.07–1.84. For the SRM, which 
accounts for variability in treatment response by dividing 
change scores by the standard deviation of change scores, 
the BDI-II, the EQ-5D value and the EQ VAS all showed 
large magnitude of change. The BAI showed moderate 
magnitude of change on the SRM when accounting for its 
higher correlation between baseline and end of treatment 

Table 2 Distribution of EQ-5D dimensions as reported by patients (N = 416)
Baseline End of treatment p 

value
n % n %

Mobility

No problems
Slight problems
Moderate problems
Severe problems
Unable to walk about

323 78.59 364 88.35 < 0.001

62 15.09 39 9.47

20 4.87 9 2.18

6 1.46 . .

. . . .

Self-care

No problems
Slight problems
Moderate problems
Severe problems
Unable to wash or dress

350 85.37 398 96.60 < 0.001

52 12.68 11 2.67

6 1.46 2 0.49

2 0.49 1 0.49

. . . .

Usual activities

No problems
Slight problems
Moderate problems
Severe problems
Unable to do usual activities

83 20.19 258 62.93 < 0.001

161 39.17 111 27.07

113 27.49 35 8.54

50 12.17 6 1.46

4 0.97 . .

Pain / discomfort

No problems
Slight problems
Moderate problems
Severe problems
Extreme pain or discomfort

93 22.63 206 50.00 < 0.001

177 43.07 151 36.65

113 27.49 45 10.92

24 5.84 7 1.70

4 0.97 3 0.73

Anxiety / depression

No problems
Slight problems
Moderate problems
Severe problems
Extremely anxious or depressed

13 3.17 160 38.83 < 0.001

106 25.85 187 44.39

179 43.66 53 12.86

105 25.61 11 2.67

7 1.71 1 0.24
Note. Proportion of patients reporting the various levels of severity on the EQ-5D dimensions at baseline, and at end of treatment. The P-values denote significance 
of a non-parametric test of trends across ordered groups, developed by Cuzick, similar to the Wilcoxon rank-sum test [35]

Table 3 Instrument scores at baseline and end of treatment with ES and SRM (N = 416)
Baseline End of treatment d SRM
Mean SD Mean SD

Anxiety (BAI) 18.48 10.27 6.49 6.47 1.39 1.35

Depression (BDI-II) 26.42 8.77 10.13 8.84 1.84 1.67

EQ-5D value 0.630 0.189 0.816 0.153 1.07 0.93

EQ VAS 54.58 17.13 74.71 14.80 1.25 1.06
Note. Abbreviations: BAI, the Beck Anxiety Inventory; BDI-II, the Beck Depression Inventory-II; ES, Effect Size (reported in Cohen’s d); SRM, Standardised response 
mean
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scores. Furthermore, the EQ-5D-5L change scores 
showed strong correlation with the BDI-II, and moder-
ate correlation with the BAI. The hypothesis that the 
EQ-5D-5 L should show similar magnitude of change as 
the condition-specific measures thus seems confirmed.

We then examined if the EQ-5D value could cor-
rectly classify patients deemed as “Recovered” accord-
ing to the condition-specific measures. Results from the 
ROC analyses indicate that this was the case: AUROC 
were from fair to good when distinguishing “Recovered” 
patients from “Improved” or “Unchanged”. This was true 
for the total sample (AUROC 0.72–0.82), for patients 
with depression (AUROC 0.75 and 0.80), and for patients 
with anxiety when distinguishing “Recovered” patients 
from “Unchanged” patients (AUROC 0.83). In a simi-
larly consistent pattern, the EQ-5D-5L showed poor abil-
ity to distinguish between “Improved” and “Unchanged” 
patients for the total sample, for depression, and for anxi-
ety, (AUROC 0.52–0.64). The ability of the EQ-5D-5L to 
consistently identify recovered patients indicates that our 
second hypothesis was confirmed. We also calculated 
Youden’s index, as this may be informative for clinicians 
and serve as a reference for future research. For recov-
ery from both depression and anxiety in the total sample, 
cut-off point as defined by highest combined sensitiv-
ity and specificity was an EQ-5D value ≥ 0.768 at end of 
treatment.

Data on the responsiveness of the five-level version of 
the EQ-5D-5L in mental health is limited, though cross-
sectional measures have indicated moderate to good 
correlation with condition-specific measures [11]. Com-
paring to the three-level version, one study found mod-
erate responsiveness to anxiety disorders. Similar to the 
present study, patients were classified as having either 
“more”, “constant”, or “less anxiety” according to the BAI. 
T-tests showed significant differences in change scores 
for the EQ-5D value and the EQ VAS. However, that 
study found that the SRM were moderate to small, and 
ES were large for the EQ-5D value only when patients 
were deteriorated [19].

Reviews of the literature on the three-level version have 
indicated reasonable responsiveness in depression and 
anxiety [10], suggesting that the five-level version may 
have similar properties. One recent study compared the 
responsiveness of the three-level and five-level versions 
of Anxiety / depression dimension for mental health 
patients. Although the five-level version was found to be 
more responsive, both showed limited ability to capture 
changes in mental health [20]. The Anxiety / depression 
dimension did show significant change from baseline to 
end of treatment in the present study. Future research 
may determine how useful it is as a measure on its own.

A previous cross-sectional study did find that the 
EQ-5D value could screen for depression and anxiety in 
patients with type 2 diabetes [21]. In the present study, 
the EQ-5D value showed similar performance in a longi-
tudinal design in patients with depression and anxiety as 
primary diagnoses. That the EQ-5D value may perform 
better than the Anxiety / depression dimension alone is 
perhaps reasonable, as it may better capture the wide-
ranging impact of depression and anxiety on health and 
quality of life [4, 5].

The EQ-5D-5L is increasingly used when evaluating 
health status in surveys and clinical trials [8], and deci-
sion-making bodies recommend its use in evaluating 
health technologies [6, 46]. Demonstrating its validity 
in diverse patient groups is therefore essential for sound 
decision-making when allocating healthcare resources. 
In this study, the EQ-5D-5L showed good responsive-
ness to change for patients with depression and anxiety. 
This suggests that the EQ-5D-5L can be a valid and useful 
tool for evaluating impact of disease and benefit of treat-
ment for these patients, for instance through estimating 
QALYs. It also suggests that the EQ-5D-5L can useful 
when evaluating interventions for patients with depres-
sion and anxiety.

Strengths and limitations
The main strength of the study is adding to a limited 
evidence-base concerning the responsiveness of the 
five-level version of the EQ-5D in patients with depres-
sion and anxiety. The study included a fairly large clini-
cal sample who were assessed and diagnosed by clinical 
psychologists before entering treatment. We can thus be 
reasonably certain of the clinical characteristics of the 
sample. The study took part in a national health service 
clinic, suggesting that these patients are somewhat repre-
sentative of clinical populations with depression and anx-
iety in Norway. The patients saw substantial treatment 
gains as reflected by the large ES and SRM, which gave an 
opportunity for evaluating the ability of the EQ-5D-5L to 
identify recovered patients.

Several limitations to the study have to be consid-
ered. The study only included patients who completed 

Table 4 Pearson’s correlation of change scores (N = 416)
BAI ∆ BDI-

II ∆
EQ-
5D 
value 
∆

BAI ∆

BDI-II ∆ 0.49

EQ-5D value ∆ -0.43 -0.54

EQ VAS ∆ -0.34 -0.58 0.55
Note. Change scores calculated by subtracting the score at end of treatment 
from the score at baseline. Abbreviations: BAI, the Beck Anxiety Inventory; BDI-
II, the Beck Depression Inventory-II. Pearson’s correlation < 0.40 are considered 
weak, 0.40–0.49 moderate, and > 0.50 are considered strong [37]
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treatment, and treatment gains were large. The study 
could therefore not evaluate the ability of the EQ-5D-5L 
to detect smaller changes, that still may be of importance 
to patients. A related limitation is that the large rate of 
recovered patients in the study meant that “Unchanged” 
patients formed a small subgroup. The findings con-
cerning the unchanged patients should be treated with 
caution. We also lack adequate data to determine if the 
EQ-5D-5L would be equally responsive to deterioration 
as improvement during treatment. The study also lacked 
data on comorbidity.

The current study uses the UK value set for converting 
to EQ-5D value scores, as there is currently no Norwe-
gian value set available. Choice of value sets has shown to 
influence the estimation of QALYs, which suggests that it 
would be useful to replicate the present findings when a 
Norwegian value set is available [14].

As new measures of health status become available, 
such as the Recovering Quality of Life (ReQoL), it will 
be important to compare and contrast these against 
the EQ-5D-5L to judge which instrument is best suited 
for patients with depression and anxiety [47]. There is 
evidence that a wide range of outcomes that are impor-
tant to patients with mental health problems are not 
adequately captured by commonly used instruments 
[5, 7]. Further research is needed to assess whether the 
EQ-5D-5L could reflect key changes in a wider range of 
outcomes [5], or if other instruments or bolt-on dimen-
sions may be better for capturing psycho-social factors of 
importance to patients [48].

Conclusion
The findings in this study suggest that the EQ-5D-5L 
may be responsive to change in health status for patients 
receiving treatment for depression and anxiety. The EQ-
5D-5L showed similar magnitude of change as the condi-
tion-specific measures and was also able to consistently 

identify patients who had recovered from depression and 
anxiety. Responsiveness of the EQ-5D-5L is likely sensi-
tive to context, and these findings should be replicated in 
other samples. Still, these findings suggest that the EQ-
5D-5L may be a useful tool for evaluating outcomes of 
treatment for patients with depression and anxiety.
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APPENDIX 

Questionnaires 

 



I 
 

 

Beck’s Anxiety Inventory 

 

Indicate to what degree you’ve been affected by these symptoms the last week, including today 

(abbreviated). 

 Not at all Mildly  

(Did not 

bother 

me too 

much) 

Moderately 

(It was very 

unpleasant, 

but I could 

stand it) 

Severely. 

(I could 

barely 

stand it) 

1. Numbness or tingling ⃝ ⃝ ⃝ ⃝ 

2. Feeling hot  ⃝ ⃝ ⃝ ⃝ 

3. Wobbliness in legs  ⃝ ⃝ ⃝ ⃝ 

4. Unable to relax  ⃝ ⃝ ⃝ ⃝ 

5. Fear of the worst happening  ⃝ ⃝ ⃝ ⃝ 

6. Dizzy or light-headed  ⃝ ⃝ ⃝ ⃝ 

7. Heart pounding or racing  ⃝ ⃝ ⃝ ⃝ 

8. Unsteady ⃝ ⃝ ⃝ ⃝ 

9. Terrified ⃝ ⃝ ⃝ ⃝ 

10. Nervous  ⃝ ⃝ ⃝ ⃝ 

11. Feelings of choking ⃝ ⃝ ⃝ ⃝ 

12. Hands trembling ⃝ ⃝ ⃝ ⃝ 

13. Shaky ⃝ ⃝ ⃝ ⃝ 

14. Fear of losing control  ⃝ ⃝ ⃝ ⃝ 

15. Difficulty breathing ⃝ ⃝ ⃝ ⃝ 

16. Fear of dying  ⃝ ⃝ ⃝ ⃝ 

17. Scared ⃝ ⃝ ⃝ ⃝ 

18. Indigestion or discomfort in 

abdomen 

⃝ ⃝ ⃝ ⃝ 

19. Faint ⃝ ⃝ ⃝ ⃝ 

20. Face flushed ⃝ ⃝ ⃝ ⃝ 

21. Sweating (not due to heat)  ⃝ ⃝ ⃝ ⃝ 

 

 



II 
 

 

Beck’s depression inventory-II 

 

Indicate how you’ve been feeling the last two weeks, including today (translator’s abbreviated 

instruction). 

 
1. Sadness  

   0 I do not feel sad 

   1 I feel sad much of the time 

   2 I am sad all the time 

   3 I’m so sad or unhappy that I can’t stand it 

   

 Pessimism  

2.   0 I am not particularly discouraged about my future 

   1 I feel more discouraged about my future than I used to be 

   2 I do not expect things to work out for me 

   3 I feel my future is hopeless and will only get worse 

   

 Past failure  

3.   0 I do not feel like a failure 

   1 I feel I have failed more than I should have 

   2 As I look back, I see a lot of failures 

   3 I feel I am a total failure as a person 

   

4. Loss of pleasure 

   0 I get as much pleasure as I ever did from the things I enjoy 

   1 I don’t enjoy things as much as I used to 

   2 I get very little pleasure from the things I used to enjoy 

   3 I can’t get any pleasure from the things I used to enjoy 

   

5. Guilty feelings 

   0 I don’t feel particularly guilty 

   1 I feel guilty over many things I have done or should have done 

   2 I feel quite guilty most of the time 

   3 I feel guilty all the time 

   

6. Punishment feelings 

   0 I don’t feel I am being punished 

   1 I feel I may be punished 

   2 I expect to be punished 

   3 I feel I am being punished 

   

7. Self-dislike  

   0 I feel the same about myself as ever 

   1 I have lost confidence in myself 

   2 I am disappointed in myself 

   3 I dislike myself 



III 
 

 
 

8. Self-criticalness 

   0 I dont criticise or blame myself more than usual  

   1 I am more critical of myself than I used to be 

   2 I critisice myself for all of my faults 

   3 I blame myself for everything bad that happens 

   

9. Suicidal thoughts or wishes 

   0 I don’t have any thoughts of killing myself 

   1 I have thoughts of killing myself, but I would not carry them out 

   2 I would like to kill myself 

   3 I blame myself for everything bad that happens 

   

10. Crying 

   0 I don’t cry any more than I used to 

   1 I cry more than I used to 

   2 I cry over every little thing 

   3 I feel like crying, but I can’t 

   

11. Agitation 

   0 I am no more restless or wound up than usual 

   1 I feel more restless or wound up than usual 

   2 I am so restless or agitated that it’s hard to sit still 

   3 I am so restless or agitated that I have to keep moving or doing something 

   

12. Loss of interest 

   0 I have not lost interest in other people or activities 

   1 I have less interest in other people or things than before 

   2 I have lost most of my interest in other people or things 

   3 It’s hard to get interested in anything 

   

13. Indecisiveness 

   0 I make decisions about as well as before 

   1 I find it more difficult to make decisions than usual 

   2 I have much greater difficulty in making decisions than I used to 

   3 I have trouble making any decisions 

   

14. Worthlessness 

   0 I do not feel I am worthless 

   1 I don’t consider myself as worthwhile and useful as I used to 

   2 I feel more worthless as compared to other people 
   3 I feel utterly worthless 

 

15. Loss of energy 
   0 I have as much energy as ever 

   1 I have less energy than I used to have 

   2 I don’t have enough energy to do very much 

   3 I don’t have enough energy to do anything 
 



IV 
 

   
 

16. Changes in sleeping pattern 

   0 I have not experienced any changes in my sleeping pattern 

   1a I sleep somewhat more than usual 
   1b I sleep somewhat less than usual 

   2a I sleep a lot more than usual 

   2b I sleep a lot less than usual 
   3a I sleep most of the day 

   3b I wake up 1-2 hours early and can’t get back to sleep 

   
17. Irritability 

   0 I am no more irritable than usual 

   1 I am more irritable than usual 

   2 I am much more irritable than usual 
   3 I am irritable all the time 

   

18. Changes in appetite 
 0 I have not experienced any changes in my appetite 

 1a My appetite is somewhat less than usual 

 1b My appetite is somewhat greater than usual 
 2a My appetite is much less than before 

 2b My appetite is much greater than before 

 3a I have no appetite at all 

 3b I crave food all the time 
 

19. Concentration difficulty 

   0 I can concentrate as well as ever 
   1 I can’t concentrate as well as usual 

   2 It’s hard to keep my mind on anything for very long 

   3 I find I can’t concentrate on anything 

   
20. Tiredness or fatigue 

   0 I am no more tired or fatigued than usual 

   1 I get more tired or fatigued more easily than usual 
   2 I am too tired or fatigued to do a lot of the things I used to do 

   3 I am too tired or fatigued to do most of the things I used to do 

   
21. Loss of interest in sex 

   0 I have not noticed any recent changes in my interest in sex 

   1 I am less interested in sex than I used to be 

   2 I am much less interested in sex now 
   3 I have lost interest in sex completely 

 

 

  



V 
 

EQ–5D–5L 

 

Under each heading, please tick the ONE box that best describes your health TODAY  

 

MOBILITY  

I have no problems in walking about  

I have slight problems in walking about  

I have moderate problems in walking about  

I have severe problems in walking about  

I am unable to walk about  

SELF-CARE  

I have no problems washing or dressing myself  

I have slight problems washing or dressing myself  

I have moderate problems washing or dressing myself  

I have severe problems washing or dressing myself  

I am unable to washing or dress myself  

USUAL ACITIVITIES   

I have no problems doing my usual activities  

I have slight problems doing my usual activities  

I have moderate problems doing my usual activities  

I have severe problems doing my usual activities  

I am unable to do my usual activities  

PAIN / DISCOMFORT  

I have no pain or discomfort  

I have slight pain or discomfort  

I have moderate pain or discomfort  

I have severe pain or discomfort  

I extreme pain or discomfort  

ANXIETY / DEPRESSION  

I am not anxious or depressed  

I am slightly anxious or depressed  

I am moderately anxious or depressed  

I am severely anxious or depressed  

I am extremely anxious or depressed  

 

 

 

 



VI 
 

The worst health 

you can imagine 

• We would like to know how good or bad your health is TODAY 

• This scale is numbered from 0 to 100. 

• 100 means the best health you can imagine. 

0 means the worst health you can imagine. 

• Mark an X on the scale to indicate how your health is TODAY. 

• Now, please write the number you marked on the scale in the box below. 

 

  

 

 

 

  

YOUR HEALTH TODAY = 

10 

0 

20 

30 

40 

50 

60 

80 

70 

90 

100 

5 

15 

25 

35 

45 

55 

75 

65 

85 

95 

The best health 

you can imagine 



VII 
 

 

Return to work self-efficacy (RTW-SE) 

 

The statements below concern your expectations for work. Imagine that you will be working full time 

at your current job from tomorrow, with your current mental and physical health. Please fill in this 

form regardless of whether you are currently working or on sick leave. 

 

 Completely Completely 

disagree agree 

 

1. I will be able to cope with setbacks  1 2 3 4 5 6 

 

2. I won’t be able to handle potential problems at work 1 2 3 4 5 6 

 

3. I won’t be able to complete my work tasks due to my emotional 

state  

1 2 3 4 5 6 

 

4. I will be able to set personal boundaries at work 1 2 3 4 5 6 

 

5.  I will be able to perform my tasks at work 1 2 3 4 5 6 

 

6. I will be able to deal with emotionally demanding situations  1 2 3 4 5 6 

 

7. I will have no energy left to do anything else  1 2 3 4 5 6 

 

8. I will be able to concentrate at work  1 2 3 4 5 6 

 

9. I will be able to cope with work pressure 1 2 3 4 5 6 

 

10. I will be able to handle potential problems at work  1 2 3 4 5 6 

 

11. I can motivate myself to perform my job 1 2 3 4 5 6 

 

12. I can deal with the physical demands of my work 1 2 3 4 5 6 

 

 

 

  



VIII 
 

Subjective health complaints (SHC) 

 

Here are some common health complaints 

(indicate what best fits you) 

 

 

Not at all 

 

A little 

 

Some 

 

Serious 

1. Cold, flu .......................................   0 1 2 3 

2.   Coughing ......................................   0 1 2 3 

3.   Shoulder pain ................................   0 1 2 3 

4.   Headache ......................................   0 1 2 3 

5.   Neck pain .....................................   0 1 2 3 

6.   Upper back pain ............................   0 1 2 3 

7.   Lower back pain ...........................   0 1 2 3 

8.   Arm pain.......................................   0 1 2 3 

9.   Shoulder pain ................................   0 1 2 3 

10.  Migraine .......................................   0 1 2 3 

11.  Extra heartbeats ............................   0 1 2 3 

12.  Chest pain .....................................   0 1 2 3 

13.  Breathing difficulties ....................   0 1 2 3 

14.  Leg pain during physical activities 0 1 2 3 

15.  Acid reflux, «heartburn» ...............   0 1 2 3 

16.  Stomach discomfort ......................   0 1 2 3 

17.  Ulcer / non-ulcer dyspepsia ...........   0 1 2 3 

18.   Stomach pain ................................   0 1 2 3 

19.   Gas discomfort ............................   0 1 2 3 

20.   Diarrhoea ....................................   0 1 2 3 

21.   Constipation................................   0 1 2 3 

22.   Eczema .......................................   0 1 2 3 

23.   Allergies  ....................................   0 1 2 3 

24.   Hot flashes ..................................   0 1 2 3 

25.   Sleep problems ...........................   0 1 2 3 

26.   Tiredness ....................................   0 1 2 3 

27.   Dizzines ......................................   0 1 2 3 

28.   Anxiety .......................................   0 1 2 3 

29.   Sadness/depression .....................   0 1 2 3 

 

 


