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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,” 

https://www.frontiersin.org/journals/psychology
www.frontiersin.org
https://www.frontiersin.org/journals/psychology#articles


Sandin et al. EQ-5D Depression, Anxiety, and Sick Leave

Frontiers in Psychology | www.frontiersin.org 4 October 2021 | Volume 12 | Article 655151

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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