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Abstract

Background The incidence of sick leave due to stress-related disorders such as exhaustion disorder (ED) is high in
many economically developed countries. Meanwhile, knowledge about facilitating return to work during clinical
interventions for ED patients is still limited. The current study aimed to investigate if improvements in exhaustion
symptoms, insomnia, perfectionistic behaviors, psychological flexibility, and perceived work ability during treatment
of ED were associated with subsequent sick leave in the year following treatment.

Methods Using a cohort of 880 ED patients who had participated in a multimodal intervention based on Cognitive
Behavior Therapy, we estimated the association between one standard deviation (SD) improvement in treatment-
related variables and the rate of net days of sick leave one-year following treatment.

Results Our results showed that improvements in all treatment-related variables were associated with lower sick
leave rates one year following treatment. Improvements in exhaustion symptoms (rate ratio (RR): 0.70 [95% Cl 0.66;
0.75]) and self-perceived work ability (RR 0.56 [95% ClI 0.50; 0.63]) showed the strongest associations to subsequent
sick leave.

Conclusions These findings suggest that interventions focusing on exhaustion symptoms, insomnia, perfectionistic
behaviors, psychological flexibility, and perceived work ability can have a meaningful impact on ED patients’
subsequent sick leave.

Trial registration Clinicaltrials.gov (Identifier: NCT03360136).
Keywords Exhaustion disorder, Clinical burnout, Work stress, Return to work, Sick leave

*Correspondence:

Jakob Clason van de Leur

jakob.clason-vandeleur@psyk.uu.se

'Department of Psychology, Uppsala University, Box 1225,

Uppsala 751 42, Sweden

’Department of Health Promotion Science, Sophiahemmet University,
Valhallavagen 91, SE- 114 28 Stockholm, Sweden

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://orcid.org/0000-0002-4000-2866
http://orcid.org/0000-0002-1722-3505
http://orcid.org/0000-0001-9717-0935
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-023-16799-x&domain=pdf&date_stamp=2023-10-11

Leur van de et al. BMC Public Health (2023) 23:1976

Introduction

The prevalence of stress-related disorders is rising in
many economically developed countries [1, 2], posing a
significant economic burden due to loss of productivity
[3]. Besides having a considerable socioeconomic impact,
long-term sick leave due to mental health diagnoses is
associated with a higher risk of suicide and overall mor-
tality [4]. Additionally, persons on sick leave report expe-
riencing several negative consequences related to being
on sick leave, such as deteriorated mental health, fewer
social contacts, and less income [5, 6]. Consequently,
there is an apparent need for effective clinical interven-
tions that facilitate return to work for those suffering
from stress-related disorders.

For many people, exposure to persistent non-trau-
matic stress leads to a debilitating state of exhaustion
not equivalent to depression [7]. In Sweden, the diag-
nosis of stress-induced exhaustion disorder (ED; Inter-
national Classification of Diseases 10 code F43.8 A) is
utilized to label this condition. ED is signified by sub-
stantial debilitating symptoms of exhaustion coupled
with cognitive impairments and can be described as the
end stage of a severe burnout process requiring profes-
sional healthcare interventions [7]. Although there is no
consensus regarding the terminology for exhaustion due
to persistent non-traumatic stress, several international
publications suggest that ED is not an uniquely Swed-
ish condition [2, 8, 9]. In Sweden, ED now accounts for a
large part of all long-term sick leave [10]. Consequently,
the need for research on supporting work resumption for
ED patients has been highlighted, as the recovery process
is often protracted [11]. Recently, a systematic review of
return-to-work (RTW) interventions for workers with
common mental disorders showed that multi-component
interventions, including workplace contact and graded
RTW, leads to a decrease in sick leave rates [12]. How-
ever, knowledge of methods to reduce sick leave due to
ED specifically is still limited [13].

Three reviews on RT'W interventions for ED conclude
that the current body of literature is too limited for any
definitive conclusions but those interventions focusing
on a workplace dialogue with the employer, and Cognitive
Behavior Therapy (CBT) incorporating methods focus-
ing on fostering work resumption and coping with work
stressors (work-focused CBT), show promising results
[13-15]. Three recent publications have focused on inter-
ventions to reduce sick leave due to ED. First, Finnes et al.
(2019) compared workplace dialogue to Acceptance and
commitment therapy (ACT) and a combination of both
in a mixed sample with mostly ED patients (66% of ttal
sample, n=234). No differences in sick leave rates were
identified at follow-up [16]. Secondly, in a similar design
with a sample of patients with ED and adjustment dis-
order, Salomonsson et al. (2020) found no significant
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differences in sick leave days when comparing work-
focused CBT with regular CBT or a combination of both
[17]. Finally, in a three-armed randomized controlled
trial of patients with stress-related disorders, Hoff et al.
(2022) compared an integrated intervention combining
extensive vocational rehabilitation with mental health-
care (arm one) to mental healthcare with a standard-
ized vocational intervention (arm two) and service as
usual (arm three). Surprisingly, arms one and two with
vocational interventions resulted in increased sick leave
rates compared to service as usual. Consequently, work
is needed to help determine what methods should be
utilized in ED treatment to target work resumption and
reduce sick leave more effectively [18].

A plausible hypothesis concerning the underlying pro-
cesses of work resumption is that reductions in symptom
burden during psychological treatment mediate RTW-
outcomes and that a decrease in symptoms associated
with the targeted condition eventually leads to a reduc-
tion in sick leave [14]. To our knowledge, the relationship
between symptom reduction and sick leave has not been
empirically examined for persons undergoing treatment
for ED. Another important goal in aiding people in an
RTW process is increasing their perceived work ability.
Generally, a low degree of perceived work ability is asso-
ciated with increased risk of long-term sick leave [19].
Perceived work ability and degrees of self-rated burnout
have been shown to be predictors of work resumption in
patients on long-term sick leave [20]. Furthermore, previ-
ous research on ED indicates that decreases in insomnia
are associated with improved exhaustion symptoms and
increased chances of RTW [13]. Therefore, decreasing
exhaustion symptoms and insomnia and increasing per-
ceived work ability potentially seem to be putative targets
of ED treatment to reduce sick leave rates.

Other treatment targets potentially linked to sick leave
could be perfectionism and psychological flexibility. Per-
fectionism is characterized by the striving for excessively
high standards and concerns about not meeting those
standards, conceptualized by two main dimensions per-
fectionistic strivings and perfectionistic concerns [21].
Patients with ED often seem to struggle with high per-
fectionism and over-commitment [22]. Furthermore,
published treatment trials of ED treatment often describe
components specifically targeting perfectionism [23].

Other treatment components often described in clini-
cal trials of ED are mindfulness exercises and the identi-
fication of core life values - components associated with
ACT [16]. ACT focuses on increasing psychological flex-
ibility, a construct described as “the capacity to persist
or change behavior in a way that includes conscious and
open contact with internal experiences, together with an
appreciation of what each situation entails to one’s values
and goals” [24]. Low degrees of psychological flexibility
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have been shown to predict work absenteeism over time
[25].

As part of a larger single-armed open clinical trial, we
have previously shown symptom reduction and reduced
sick leave rates in a large sample of ED patients (N=389)
participating in a standardized CBT-based multimodal
intervention (MMI). In addition to specific vocational
measures, the MMI included components targeting the
putative target variables described above, potentially
important in reducing sick leave rates over time. There-
fore, the current study aimed to investigate if improve-
ments in exhaustion symptoms, insomnia, perfectionistic
behaviors, psychological flexibility, and perceived work
ability during treatment of ED were associated with fewer
net days of sick leave in the one-year period following
treatment. More specifically, our hypotheses were as fol-
lows: (1) Reduced exhaustion symptoms, insomnia, and
perfectionism during treatment are associated with lower
sick leave rates in the year following MMI. (2) Increased
perceived work ability and psychological flexibility are
associated with lower sick leave rates in the year follow-
ing MML.

Methods

Participants and design

We used data from a clinical cohort following patients
receiving a 24-week Multi-modal intervention (MMI) for
exhaustion disorder at two healthcare clinics in Stock-
holm, Sweden. Both clinics were part of a specialized
healthcare program called “The health care.

choice for treatment of longstanding pain with or with-
out comorbidity, and ED’, administered on behalf of the
Health Care Services Stockholm County. Measurements
were taken at five time-points: assessment, pre-treatment
(week 0), mid-treatment (week 12), post-treatment (week
24) and a follow-up 12 months after completing treat-
ment. To decrease instrumentation bias, the order of the
questionnaires was randomized at each dispatch.

All participants were referred for exhaustion disorder
from primary health care centers, general practitioners,
and occupational health services. Before entering the
cohort, all potential participants were assessed by multi-
professional teams (physician, psychologist and phys-
iotherapist). To be included in the cohort, the patients
needed to (1) be diagnosed with exhaustion disorder
by the multi-professional team, (2) score>4.5 on the
Shirom-Melamed Burnout Questionnaire [26], a cut-off
predetermined by the Health Care Services Stockholm
County for being accepted to the health care initiative
mentioned above (see previous section); (3) be consid-
ered suitable for group treatment, (4) be 18-65 years
of age, (5) not abuse alcohol or drugs, (6) not partici-
pate in any other MMI, (7) not have severe depression,
moderate/high risk of suicide or untreated PTSD. Data
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collection was registered on Clinicaltrials.gov (Identifier:
NCT03360136). Furthermore, this study was approved
by the Regional Ethical Review Board in Stockholm,
Sweden (Approval Nr. 2016/1834-31/2) and followed the
ethical principles of the Declaration of Helsinki. All par-
ticipants provided informed consent before entering the
study. In short, the 24-week MMI was centered on CBT
involving approximately 1-3 weekly sessions. These ses-
sions encompassed group and individual elements and
incorporated vocational measures such as rehabilitation
meetings with the employer. For more information on the
inclusion process and the contents of the MMI, see [27].

In total, 1643 persons were assessed between Septem-
ber 2017 and Mars 2019. Out of these, 472 did not fulfill
the criteria for the MMI, 15 were included in a reha-
bilitation program for pain, and 73 were offered a short
version of the rehabilitation program for ED (12 or 16
weeks). Of the 1083 included in the MMI, 151 declined
to participate in the study, 17 withdrew before the start of
MI], and 27 withdrew during MIIL Further, 8 participants
were excluded since they were on disability pension and
could not be granted sick leave (based on registry data
collected one year after treatment completion), leaving
880 participants in the cohort.

Measures

Outcome

Net days of sick leave in the year following treatment
were obtained from registers from the Swedish Social
Insurance Agency (SSIA), which is the governmental
agency that administers reimbursement for sick leave
longer than 14 days. SSIA grants both full-time and
part-time sick leave (i.e. 0%, 25%, 50%, 75% or 100%). We
obtained information on paid sick leave from SSIA six
months prior to treatment to one year following treat-
ment for all participants. To calculate net days of sick
leave in the year following treatment, we summed all days
of sick pay in the year following the first calendar months
after treatment completion. Part-time sick days were
treated as fractions when summing (e.g. one day on 25%
paid sick leave was counted as 0.25 days).

Exposures

Exhaustion symptoms were measured using the Karo-
linska Exhaustion Disorder Scale (KEDS; [28]). KEDS
consists of nine items, covering the Swedish diagnostic
criteria for exhaustion disorder, each rated on a 7-point
scale from O to 6. The total score is calculated by sum-
ming all items giving a score ranging from 0 to 54. KEDS
has shown good validity (discriminating against healthy
controls) and satisfactory internal consistency in earlier
evaluations [28]. Cronbach’s alpha for KEDS in the cur-
rent sample was 0.75.
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Insomnia symptoms were measured using the Insom-
nia Severity Index (ISI), consisting of seven items rated
on a five-point numerical scale from 0 to 4, and the items
are summed to give a total score ranging from 0 to 28.
The ISI has demonstrated adequate internal consistency
and sensitivity to changes in insomnia severity [29].
Cronbach’s alpha in the current sample was 0.85.

Psychological flexibility was measured using the Swed-
ish Acceptance and Action Questionnaire (SAAQ-II),
consisting of six items rated on a seven-point numerical
scale from 1 (Never true) to 7 (Always true). The items
are summed to give a total score ranging from 6 to 42,
where a low total score signifies a high degree of psycho-
logical flexibility. The SAAQ-II has shown adequate con-
vergent validity and internal consistency in psychometric
evaluations [30], and Cronbach’s alpha in the current
sample was 0.86.

Perfectionistic concerns and perfectionistic strivings
were measured using the Clinical Perfectionism Ques-
tionnaire (CPQ). The CPQ consists of 12 items rated on
a numerical scale from 1 (Never) to 4 (Always). Factor
analytic studies have indicated two dimensions of the
CPQ, perfectionistic concerns (item 1, 3, 6, 10 and 11)
and perfectionistic strivings (items 4,5,7,9 and 12) [31].
We summed the items for each dimension respectively,
giving subscale scores ranging from 4 to 20. Cronbach’s
alpha was 0.79 for the perfectionistic concerns’ subscale
and 0.66 for the perfectionistic strivings’ subscale in the
current sample.

Self-perceived work ability was measured with the fol-
lowing item: “Let us assume that your work ability when
it was at its peak, was rated 10. What number would you
give your current work ability?”. This item is rated on an
11-point scale ranging from 0 (cannot work at all) to 10
(my work ability at its peak). This question was taken
from the Work Ability Index (WAI) and has been shown
to correlate well with the entire scale and is considered a
reliable measure to follow the development of a person’s
work ability [32].

Covariates

Covariates were chosen based on prior knowledge of
predictors of sick leave in common mental disorders [33,
34] and we included any factor assumed to potentially
cause both exposure and the outcome to control for con-
founding. All covariates were measured pre-treatment to
ensure no covariate was on the causal pathway from the
exposures to the outcome.

The covariates included: gender (male, female); age
(18-29, 30-41, 42-53, 54—65); civil status (Single, Mar-
ried/living with partner, Partner not living together);
yearly household income in SEK (0-250k, 250k-500k,
500k-1000k, >1000k); education level (elementary or
secondary school, university<3 years, university>3
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years, other); country of birth (Sweden, Nordic countries,
Europe, Outside Europe); type of work (handling of heavy
loads, heavy repetitive work, medium-heavy work, light
repetitive work, administrative/ computer work); comor-
bidity (none, psychiatric condition, pain condition, psy-
chiatric and pain conditions); unemployment (yes/no);
net days of sick leave six months before treatment (con-
tinuous); anxiety and depression symptoms (measured
with the Hospital Anxiety and Depression scale treated
as two continuous subscales) [35].

Statistical analyses

Baseline characteristics of the sample are presented for
the full sample in Table 1, and by quartiles of the expo-
sure variables in Supplemental Tables 1-6. Means and
SDs of the exposures at pre- and post-treatment is pre-
sented in Table 2. The point-wise amount of net sick leave
grated by the SSIA to the participants at each follow-up
time-point is presented in Fig. 1.

The association between changes in the exposure vari-
ables during treatment and the mean number of sick
days in the year following treatment was estimated using
Generalized linear models (GLM’s) with a log link func-
tion and a Gaussian error distribution. Separate models
were built for each exposure. To avoid zero-values in the
outcome (to enable the use of the log-link), a constant of
0.0001 was added to the net sick day values of 0.

To model the association between changes in the
exposure variables during treatment and the subsequent
number of net sick days, we estimated the association
between the post-treatment levels of the exposure and
the outcome conditional on pre-treatment levels of the
exposure. By conditioning on pre-treatment values of
the exposures, pre-treatment values are held constant,
so that the estimates of the post-treatment values of the
exposures can be interpreted as the association between
of change in the exposures during treatment and net days
of sick leave in the year following treatment. Controlling
for earlier exposure levels also helps reduce the risk of
reverse causation and unmeasured confounding (see [36]
for more details on this approach). Separate models were
fitted for each exposure taking the form:

Log {E (Y| Xpost, Xpres Cpre)} = Bo + Bxpost Xpost + Bxpre Xpre + BCire

Where Y denotes the net days of sick leave in the year fol-
lowing treatment. X,,,;, denotes the exposure variable at
post-treatment, X,,,, is the exposure variable at pre-treat-
ment, and C,,, is a set of pre-treatment covariates. S,
represents the association between change in the expo-
sure from pre-treatment to post-treatment and net days
of sick leave.

We fitted three models for each exposure, using differ-
ent sets of pre-treatment covariates. Model 1 included
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Table 1 Pre-treatment characteristics for the full sample, and by quartiles of KEDS score at post-treatment
KEDS quartiles at post-treatment
Full sample 1st 2nd 3rd 4th
(n=880) (n=230) (n=210) (n=211) (n=202)

Gender, n (%)

Male 122 (13.9) 41(17.8) 23(11.0) 27 (12.8) 29 (14.4)
Age, n (%)

18-29 years 70 (8.0) 21(9.1) 21(10.0) 14 (6.6) 11 (5.4)

30-41 years 326 (37.0) 85 (37.0) 76 (36.2) 78 (37.0) 77 (38.1)

42-53 years 354 (40.2) 87 (37.8) 80 (38.1) 93 (44.1) 83 (41.1)

54-65 years 130 (14.8) 37(16.1) 33(15.7) 26(12.3) 31(15.3)
Civil status, n (%)

Married/living together 557 (63.3) 144 (62.6) 142 (67.6) 133 (63.0) 118 (58.4)

Partner living apart 58 (6.6) 14 (6.1) 12 (5.7) 10 (4.7) 20 (9.9)

Single/Other 265 (30.1) 72 (31.3) 56 (26.7) 68 (32.2) 64 (31.7)
Yearly household income, n (%)

0-250k SEK 73(8.3) 16 (7.0) 12(5.7) 18 (8.5) 26 (12.9)

500k — 1000k SEK 668 (75.9) 176 (76.5) 156 (74.3) 160 (75.8) 155 (76.7)

>1000k SEK 139(15.8) 38(16.5) 42 (20.0) 33(15.6) 21(104)
Education level, n (%)

Elementary or secondary school 219 (24.9) 55(23.9) 49 (23.3) 53 (25.1) 56 (27.7)

University less than 3 years 140 (15.9) 39(17.0) 36 (17.1) 26 (12.3) 34(16.8)

University 3 years or more 482 (54.8) 124 (53.9) 118 (56.2) 121 (57.3) 105 (52.0)

Other 39 (4.4) 12(5.2) 7(3.3) 11(5.2) 7(3.5)
Country of birth, n (%)

Sweden 762 (86.6) 204 (88.7) 185 (88.1) 179 (84.8) 171 (84.7)

The north of Europe 23(2.6) 7 (3.0) 3(14) 6(2.8) 7 (3.5)

Europe 34 (3.9) 4(1.7) 12 (5.7) 10 (4.7) 7 (3.5)

Other country 61 (6.9) 15 (6.5) 10 (4.8) 16 (7.6) 17 (84)
Type of work

Handling of heavy loads 19(2.3) 6 (2.9) 3(1.5) 3(1.5) 7 (3.8)

Heavy repetitive work 40 (4.9) 6 (2.9) 10 (5.0) 11(5.6) 13(7.1)

Medium-heavy work 144 (17.7) 32(154) 35(17.5) 33(16.7) 41 (22.3)

Light repetitive work 49 (6.0) 13(6.2) 11 (5.5) 17 (8.6) 7(3.8)

Administrative/ computer work 562 (69.0) 151 (72.6) 141 (70.5) 134 (67.7) 116 (63.0)
Comorbidity

No comorbidity 528 (60.0) 144 (62.6) 122 (58.1) 140 (66.4) 104 (51.5)

Comorbid psychiatric disorder 304 (34.5) 74 (32.2) 75(35.7) 60 (28.4) 87(43.1)

Comorbid pain disorder 28(3.2) 8 (3.5) 8(3.8) 6(2.8) 5(2.5)
Comorbid pain and psychiatric disorder 20(2.3) 4(1.7) 5(2.4) 524) 6 (3.0)
Employed 786 (93.2) 208 (92.9) 191 (95.5) 185 (93.0) 178 (91.3)
Net days of sick leave 6 months prior to treatment, mean (SD) 91.53 (56.79) 81.93 (50.56) 88.10 (55.96) 96.04 (57.46) 98.33 (60.80)
Depression symptoms, mean (SD) 11.23 (3.68) 10.20 (3.52) 11.05 (3.48) 11.65 (3.75) 12.23 (3.67)
Anxiety symptoms, mean (SD) 11.59 (4.01) 10.86 (3.89) 11.22 (3.77) 11.96 (3.82) 12.36 (4.36)

only the exposure of interest measured at pre- and post-
treatment. In Model 2 we further controlled for gender,
age, civil status, yearly household income in SEK, educa-
tion level, country of birth, type of work, comorbidity,
and unemployment. In Model 3, we further controlled for
number of days on sick leave six months prior to treat-
ment, anxiety and depression symptoms at pre-treatment
and pre-treatment levels of all exposures.

Table 3 presents the rate ratio (RR) of estimated mean
sick days corresponding to a one standard deviation

decrease in the exposure variable during treatment, cal-
culated as g—BxpostSD(Xpre), Estimates are presented for
each exposure and for Model 1-3 along with 95% confi-
dence intervals (CI’s).

The assumption of linearity between the exposure and
the mean of log sick days was assessed by plotting the
residuals against the predicted values along with a loess
function, showing fairly linear associations between most
exposures and log sick days. One exception was the asso-
ciation between perfectionistic concerns and log sick days



Leur van de et al. BMC Public Health (2023) 23:1976

Table 2 Pre- and post-treatment values of the exposures
Predictor

Pre-treatment Post-treatment,

No. Mean No. Mean
(SD) (SD)
Exhaustion symptoms, mean 879 348 (6.2) 853 22.7
(SD) 8.1)
Insomnia symptoms, mean 880 160 (6.1) 853 9.8
(SD) (5.8)
Psychological flexibility, mean 872 225(69) 852 17.8
(SD) (6.8)
Perfectionistic concerns, mean 876 145(3.5) 855 109
(SD) (3.5
Perfectionistic strivings, mean 876 13.2(3.2) 855 10.5
(SD) 3.0)
Self-perceived work ability, 877 26(20) 590 53
mean (SD) .mn
Percentange of sick-leave
S O 100%
o o 75%
o 50%
o 25%
m 0%
o
8
]
c
4
5
F
Q 8 |
5 <
g
2
o
g -
o
T T T T T
Assesment Pre-treatment  Mid-treatment  Post-treatment 12MFU

Time-point

Fig. 1 Number of participants on by their point-wise percentage of sick
leave across the follow-up period

that showed slight signs of non-linearity, in this case, the
estimate should be interpreted as the best linear approxi-
mation. Robust standard errors were used to account for
the heteroskedasticity of the residuals. The assumption
of normally distributed residuals was not evaluated since
this assumption has a minor impact on the estimation of
coefficients [37]. However, to assess our results’ sensitiv-
ity to the error distribution specification, we compared
our main results to models using quasi-poisson error dis-
tributions. In this sensitivity analysis, the net days of the
sick leave variable were rounded to the nearest full day.
Estimates were very similar to those from the main mod-
els (that used gaussian error distributions). The estimates
were within 0.04 on RR scale (using the transformation
shown above), except for the association between work
ability and sick days, where point estimates were 0.1-0.2
larger, indicating stronger associations compared to the
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Table 3 Associations between changes in the exposures during
treatment and mean net days of sick leave in the year following
treatment

n RR? E- E-
(95% ClI) value val-
PE ue
UcCL
Exhaustion symptoms
Model 1P 852 065(061; 245 226
Model 2¢ 754 0.69) 2.21 2.00
Model 3¢ 742 0.70 (0.65; 2.21 2.00
0.75)
0.70 (0.66;
0.75)

Insomnia symptoms

Model 1° 853  068(060; 230 192
Model 2¢ 751 077) 177 143
Model 3¢ 740 081(072; 200 167

091)

0.75 (0.67;

0.84)

Psychological flexibility

Model 1° 845  069(0.59; 226 1.74
Model 2¢ 746 0.82) 204 1.70
Model 3¢ 739 074 (065 208 1.70

0.83)

073 (0.65;

0.83)

Perfectionistic concerns

Model 1° 851  079(0.70; 185 153
Model 2¢ 752 0.88) 196 167
Model 3¢ 743 076(068 188  1.60

0.84)

0.78 (0.71;

0.86)

Perfectionistic strivings

Model 1° 851  076(067; 196 156
Model 2° 752 087) 192 160
Model 3¢ 743 077(069; 192 160

0.86)

0.77 (0.69;

0.86)

Self-perceived work ability

Model 1° 588  057(051; 290 250
Model 2¢ 533 0.64) 297 261
Model 3¢ 526  056(0.50; 297 255

0.62)

0.56 (0.50;

063)

2 calculated as e*ngpostSD(Xpre) and interpreted as rate ratio of mean net
days of sick leave corresponding to a 1 SD decrease in the exposure variable
during treatment. Except for work ability that was reversed and calculated as

e‘ﬁXposLSD(Xprﬁ),
b Adjusted for the respective exposure variable at pre-treatment

¢ Further adjusted for pre-treatment levels of gender, age, civil status, yearly
income, education level, country of birth, type of work, psychiatric comorbidity,
and unemployment

d Further adjusted for pre-treatment levels of all exposure variables

PE: point-estimate; RR: rate ratio; UCL; upper confidence limit
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main models. We assessed potential multicollinearity in
our models by calculating the variance inflation factor
which was <3 for all exposures (and all other variables),
indicating no problems with multicollinearity.

There were no missing data on the outcome variable
but some missing data on the exposures and covariates.
All analyses were conducted as complete case analyses,
the number of available observations for each model is
presented in Table 3.

To assess the robustness of the results to unmeasured
confounding, we also calculated the E-value for the point
estimates, as well as for the confidence limits closest to
the null. The E-value measures how much an unmea-
sured confounder would minimally have to affect both
the exposure and the outcome on the risk ratio scale, to
reduce the point estimate to the null, or in the case of the
confidence limit, shift the confidence interval to include
the null [38]. E-values are presented in Table 2.

Analyses were performed using R version 4.1.3.

Results

We included 880 participants that underwent MMR for
exhaustion disorder, with complete data on the num-
ber of net days on sick leave in the year following treat-
ment. Most of the participants were 30-53 years (77%),
were married or living with a partner (63%) and 86% were
female. The pointwise amount of sick leave was reduced
for most participants during the follow-up period
(Fig. 1). In the year following treatment, the median
number of net days of sick leave was 23 days (Q1=0;
Q3=79; max=366). Mean levels were reduced from pre-
treatment to post-treatment for all exposure variables
(Table 2).

Main results

Overall, the main analysis shows that reductions of the
exposure levels during treatment were associated with a
lower mean of net days of sick leave in the year following
treatment (for the WAI estimates were reversed so that
lower levels represent better self-perceived work ability)
(Table 3). One SD decrease of exhaustion symptoms was
associated to 30% (95% CI 34%; 25%) fewer net days of
sick leave in the fully adjusted model. The corresponding
estimates from the fully adjusted models were: 25% (95%
CI: 33%; 16%) fewer net days of sick leave for a one SD
decrease in insomnia; 27% (95% CI: 35%; 17%) fewer net
days of sick leave for a one SD increase of psychological
flexibility; 23% (95% CI: 29%; 14%) fewer net days of sick
leave for a one SD decrease of perfectionistic concerns;
23% (95% CI: 31%; 14%) fewer net days of sick leave for
a one SD decrease of perfectionistic strivings and; 44%
(95% CI: 50%; 37%) fewer net days of sick leave for a one
SD increase in perceived work ability.
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Discussion
The present study aimed to examine whether improve-
ments in exhaustion symptoms, insomnia, perfectionism,
psychological flexibility, and perceived work ability dur-
ing treatment of ED were associated with fewer net days
of sick leave days in the year following treatment. Overall,
large reductions in net sick leave were seen over time in
ED patients participating in a standardized CBT-based
MMI (Fig. 1). Improvements in all treatment-related vari-
ables were associated with fewer net days of sick leave in
the year following treatment, with improvements in self-
perceived work ability and exhaustion symptoms show-
ing the strongest associations to subsequent sick leave.
The overall large reductions in sick leave documented
in this large population of ED patients are encouraging.
Our results indicate that participation in a CBT-based
MMI with vocational measures is generally followed
by reduced sick leave rates. Due to the lack of a control
group, we cannot separate the potential effects of MMI
from spontaneous recovery or the effects of other fac-
tors, such as regulations in the social insurance systems
regarding the recommended duration of sick leave due
to ED (6—12 months), which could explain the reduced
sick leave rates. However, our results also showed that
improvements in exhaustion symptoms and other psy-
chological variables targeted in the MMI were associ-
ated with lower subsequent sick leave rates. These results
are unlikely to be explained by regulations in the social
insurance system and were robust to adjustments for
other potential confounders. Further, the E-value analy-
ses showed that unmeasured confounders would need
to have at least a moderate effect on both the psycho-
logical variables and the outcome to explain away these
associations. These results strengthen the evidence that
improvements in these variables during treatment could
reduce sick leave rates in the year following treatment.
Considering previous findings in research on RTW
interventions for common mental disorders, it has pre-
viously been suggested that while interventions such as
CBT may improve symptoms, symptom improvement
in and of itself does not necessarily result in reduced
sick leave [39, 40]. A reason for this could be that CBT
typically focuses on the individual processes assumed to
maintain a condition, rather than on the processes of the
work context that might influence sick leave outcomes.
Even though the current study did include interventions
specifically aimed at facilitating RTW, it does show that
for ED, improvements in symptoms during CBT-based
MMI was associated with fewer net days of sick leave
over time. The same can be said of insomnia, as the
results from the current study add to previous findings
highlighting the importance of acknowledging insomnia
in the treatment of ED [41].
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Furthermore, while the literature on perfection-
ism, psychological flexibility, and perceived work abil-
ity in relation to ED is limited, the results of the current
study show that these variables do indeed appear to be
potential targets when aiming to decrease rates of sick
leave among patients with ED. Therefore, future clinical
research efforts on ED treatment should preferably try to
understand how to target perfectionism, psychological
flexibility, and perceived work ability more effectively.

It should be noted that while improvements in all psy-
chological variables examined were associated with lower
rates of net days of sick leave, the current design does not
account for the potential interactions among these vari-
ables. A general difficulty in psychology is that constructs
tend to overlap, resulting in inadvertent associations
between measures. Consequently, little can be said about
how improvements in each investigated variable uniquely
contributed to decreased sick leave. The same reasoning
is transferable to the contents of treatment. The CBT-
based multimodal intervention (MMI) employed in the
present study consists of multiple components, making it
challenging to determine which specific components are
associated with improvements. There is currently no con-
sensus regarding psychological theory, methods, or tar-
get variables that should be the focus of ED interventions
[42]. Therefore, future research could preferably pri-
oritize investigating more focused interventions that are
rooted in theoretical models and include specific, quanti-
fiable components with specific targets and outcomes. As
reductions in exhaustion symptoms are associated with
decreased sick leave rates, refining interventions for ED
may also improve RT'W outcomes.

Limitations and strengths

The current study has several strengths. First, this open
clinical trial was conducted in a naturalistic setting with
permissive inclusion criteria. This strengthens the exter-
nal validity, and assuming that the results would apply
to the broader ED population seems plausible. Sec-
ond, although a large sample was recruited, drop-out
rates were very low, limiting the risk of selection bias.
Third, the risk of instrumentation bias was decreased
by randomizing the order of the questionnaires at each
dispatch. Fourth, we assessed how changes in exhaus-
tion symptoms and psychological variables were associ-
ated with later sick leave while controlling for multiple
potential confounders. Further, by using E-values, we
could also show that the results are somewhat robust to
unmeasured confounders. Taken together, we believe
that these findings have strengthened the evidence level
for a potential causal effect of improvements in exhaus-
tion symptoms and other targeted psychological vari-
ables during MMI on subsequent sick leave rates.
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The measurement of sick leave data has some limita-
tions. First, sick leave periods shorter than 14 days are not
recorded by the Swedish Social Insurance Agency, mean-
ing we do not capture shorter sick leave durations. Sec-
ond, the measure of net days of sick leave is only a proxy
for RTW. While we assume that most of the decreases
in sick leave were due to RTW, for some participants,
it could also be due to other factors such as voluntary
unemployment, studying, discharge from the insurance
benefits, or transference to another insurance compen-
sation form. However, as data on disability pension were
collected and excluded, we do know that the decrease in
net days of sick leave seen in the current paper is not due
to early retirement compensation enabled by the social
insurance agency. Still, future studies focusing specifically
on return to work may benefit from limiting the sample
to individuals initially on sick leave and obtaining direct
measures on their work attendance. Finally, although we
adjusted for several potential confounders, there is still
the possibility of residual and unmeasured confounding.
For instance, work-related variables, such as work sector,
may affect sick leave but were not controlled for in this
study.

Conclusion

In conclusion, this study demonstrates that improve-
ments in exhaustion symptoms, insomnia, perfectionistic
behaviors, psychological flexibility, and perceived work
ability during CBT-based MMI of ED are associated with
lower rates of net days of sick leave in the year following
treatment. These findings suggest that interventions that
focus on these variables can have a meaningful impact on
ED patients’ subsequent sick leave.
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