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Objective: To evaluate the effects of a stress management 
intervention among 24 female patients on sick leave due to 
work-related psychological complaints. 
Methods: The study design was quasi-experimental. All par-
ticipants received a standard individual treatment for stress 
at a company healthcare unit. Half of the sample was also 
enrolled in a group intervention aimed at coping with psy-
chological/somatic symptoms of stress. Data were collected 
before and after treatment and at 6- and 12-month follow-
ups, through questionnaires and blood sampling. Rates of 
return to work were assessed for up to 5 years.
Results: Levels of depression decreased in both conditions 
and these improvements were maintained at follow-up. The 
experimental condition was superior in alleviating burnout, 
as measured with the Karolinska Exhaustion Scale. Paradox-
ically, these improvements were accompanied by significant 
increases in levels of glycated haemoglobin in both groups. 
At 5-year follow-up 40% of participants in both conditions 
had returned to work. 
Conclusion: The stress management intervention seems to 
have beneficial effects on self-rated symptoms, but is compa-
rable to treatment as usual with respect to rates of return to 
work. More studies are needed to investigate the impact of 
this intervention on physiological parameters.
Key words: psychological stress, burnout, intervention, glycated 
haemoglobin.
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INTRODUCTION

Stressful situations, whether during work or leisure time, 
elicit a state of psychophysiological arousal that may lead to 
negative health consequences (1, 2). The organism responds 
to such situations by activating the sympathetic branch of the 
autonomic nervous system, and the hypothalamic-pituitary-
adrenal (HPA) axis. In turn, this leads to immune activation, 
increased respiratory rate, enhanced muscular tonus, increased 

heart rate and blood pressure, increased levels of low-density 
cholesterol, triglycerides, free fatty acids, and blood glucose 
(3–6). While these responses are adaptive in the short-term, 
chronic stress may facilitate pathogenetic mechanisms, such 
as the metabolic syndrome, a constellation of risk factors for 
cardiovascular disease including dyslipidaemia, hypertension, 
impaired glucose tolerance, insulin-resistance, central adiposity, 
and a pro-inflammatory and pro-thrombotic state (7–9). Further-
more, stress has been associated with impaired immunity, sleep 
impairments, musculoskeletal pain, and psychological distress 
(10–12). The latter conditions include burnout, a constellation 
of emotional exhaustion, physical fatigue, and cognitive dif-
ficulties, which reflect the chronic depletion of an individual’s 
energetic resources (13). This state is frequently accompanied 
by perturbed sleep (14, 15) and has been linked to physiological 
indicators of stress, e.g. inflammatory markers, levels of glucose 
and lipids, and HPA-functioning (for a review see 16). In the 
clinical setting, symptoms of burnout that can be linked to one 
or more stressors as primary or overriding causative factors, fit 
within the diagnosis Reaction to Severe Stress (ICD 10; F43.9) 
(17) and, since 2003, also with “syndrome of exhaustion”, a 
medical diagnosis that has been introduced in Sweden by the 
National Board of Health and Welfare (18). A number of stress-
related complaints, e.g. anxiety, depression, sleep impairment, 
and fatigue, have become increasingly frequent in the Swedish 
general population and account for a large percentage of cases of 
work disability. Between 1996 and 2000, the number of people 
on long-term sick leave increased more in Sweden than in any 
other European country, tripling in just 4 years. The increment 
was most pronounced among municipal and county employees, 
among women and particularly among those in their fifties. 
Of employers in the public sector, the municipalities had the 
highest proportion of workers on long-term sick leave. In the 
municipal schools, healthcare centres, kindergartens and home 
help services, approximately 75% of employees are women. 
Their work environment is characterized by time-pressure, 
emotionally demanding human interactions, low salaries and an 
unfavourable balance between demands and control. In many 
cases, poor leadership and organizational injustice have been 
reported. Frequent reorganizations in these already strained 
workplaces have been proposed as causes behind the increased 
rates of sick leave (18–22). 
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Stress management interventions based on cognitive be-
haviour therapy (CBT) have been shown to be efficacious in 
decreasing emotional distress in relatively healthy samples of 
individuals at work (e.g. 23). The few studies that have been 
performed among clinical samples have yielded mixed results 
in terms of amelioration of symptoms and work resumption 
(e.g. 24–28). In Sweden, only 3 studies have been conducted 
among burnout patients. In a randomized trial, Perski & Grossi 
(29) compared a multi-component treatment with a waiting 
list/control condition, and reported significant decreases in 
symptoms of burnout, vital exhaustion and sleep impairment 
in both groups. No superiority of treatment could therefore be 
demonstrated. At a 6-month follow-up, 61% of patients had 
returned to work, at least part-time, compared with 19% at base-
line. In another Swedish trial (30), patients were randomized 
to a CBT-oriented group intervention and to a physical activity 
programme, but, again, no superiority of either condition could 
be established in terms of amelioration of symptoms. In a third 
Swedish study Stenlund et al. (32) randomized patients to either 
a combination of CBT-oriented rehabilitation and Qigong, or 
to Qigong alone. Also these authors reported improvements in 
self-rated psychological symptoms and in rates of sick leave in 
the whole patient sample. The CBT-oriented intervention tended 
to have a greater efficacy, but no superiority of this condition 
could be demonstrated. As in one of the previous studies (29), 
the lack of differences between conditions could be ascribed 
to the fact that patients in the control groups participated in a 
number of individual treatments during the study period. 

There is clearly a great need for more studies evaluating the 
efficacy of interventions for patients on sick leave due to stress-
related psychological complaints. There is also a lack of studies 
evaluating the impact of such interventions on physiological 
variables that are known to be affected negatively by stress. The 
general aim of this quasi-experimental study was to compare the 
effects of an intervention among 24 female patients, in terms 
of self-reported symptoms, physiological markers of stress and 
working capacity. This study differs from earlier ones in that the 
combined intervention was explicitly aimed at teaching patients 
to cope with physical and psychological symptoms, and in that 
physiological markers were used as outcome measures.

The study was carried out jointly by the company health serv-
ice for municipal employees, and the Ergonomics Centre, both 
in Eskilstuna (a Swedish town of population ~90,000 inhabit-
ants). At the time of the study (2002–03) the company health 
service in Eskilstuna municipality had already established a 
stress treatment programme involving teams that included 
physician, nurse, psychologist, wellness consultant and physi-
otherapist, as recommended by the Swedish Psychiatric As-
sociation (32). The specific aim of this study was to determine 
whether complementary therapy based on a group treatment 
programme given under the auspices of the Ergonomics Centre, 
called Rehabilitation programme for stress-related ill health, 
could improve the patients’ health, physiological markers and 
work capacity better than the standard individual treatment 
programme offered by the municipal company healthcare. 

The hypothesis was that the combined intervention, i.e. the 
company healthcare programme plus the Ergonomics Centre 

programme, would be superior to the company healthcare 
programme alone in improving self-reported depression and 
burnout, rates of return to work, and in such metabolic and im-
mune variables as low-density cholesterol (LDL), total choles-
terol, triglycerides, high-density cholesterol (HDL), glycated 
haemoglobin (HbA1C; an integrated estimate of glucose during 
the preceding 6–12 weeks), and immunoglobulin G (IgG).

METHODS
Participants
The study was approved by the Board of Research Ethics at Örebro 
University and comprised an intervention group (n = 12) and a con-
trol group (n = 12). All participants were women who fulfilled the 
diagnostic criteria for Reaction to Severe Stress according to the In-
ternational Classification of Diseases (ICD-10; 17). This diagnosis (F 
43.9) includes maladaptive responses in which severe, ongoing stress 
is a primary and overriding causative factor, and which by interfering 
with successful coping strategies leads to impaired functioning. The 
Diagnostic and Statistical Manual of Mental Disorders, 4th edition 
(DSM-IV) diagnosis Maladaptive Stress Reaction was not used as 
an inclusion criterion in this study because it has been criticized for 
using too narrow a time limit (under 6 months) and for not including 
”problems in working life”. The diagnosis criteria for syndrome of 
exhaustion (18) had not yet been published at the time of the study. 
All participants had been sick-listed by the municipal company health 
centre in Eskilstuna.

The intervention group was recruited from 15 consecutive patients 
who visited the company health physician during a 2-week period in 
October 2002. The only male participant was excluded from the study 
in order to achieve gender homogeneity. One person did not fulfil 
the ICD-10 criteria for Reaction to Severe Stress and was therefore 
excluded. One participant who was in such poor condition as to be 
unable to participate in the group therapy was given individual treat-
ment instead and therefore dropped out of the study. The intervention 
group thus consisted of 12 participants.

The intervention group had already been selected when the project 
began; thus it was not possible to choose a randomized design. The 
selection of controls therefore had to be made so that they would 
match the intervention group as closely as possible in terms of age, 
gender, occupation, diagnosis, and duration of illness. Out of 33 female 
municipal employees sick-listed due to Reaction to Severe Stress, by 
the Eskilstuna municipal company health centre, 13 were selected 
with the aforementioned criteria in mind, to serve as a control group. 
One person did not respond to all questionnaires and did not provide 
blood samples in time, and was excluded. This left 12 control patients 
with complete data on self-rated symptoms and return to work. Two 
of the patients in the control group were identified as outliers and thus 
excluded from the analyses concerning physiological variables.

The mean age within the whole sample was 52 (standard deviation 
(SD) 5) years and the majority of participants were married or cohab-
iting. Approximately two-thirds were in intermediate or high-level 
white-collar occupations. The duration of illness ranged from 1 to 3 
years, with a mean of 1.8 years. To a varying degree, all participants 
were on sick leave from their employments in the municipal public 
sector. Also, all participants reported having received treatment for 
their condition prior to the present study. As seen in Table I, the 2 
groups were comparable in terms of age, marital status, occupation, 
duration of illness, degree of sick-listing and previous treatments. 
There was a tendency towards higher depression (F (1, 23) = 3.61, 
p = 0.07) and higher HbA1C (F (1, 21) = 3.98, p < 0.06) in the control 
group (Tables II and III).

Procedure
All participants were assessed according to the ICD-10, by the mu-
nicipal company health centre in Eskilstuna. In conjunction with the 
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diagnostic assessment they were also interviewed about their socio-
demographic background, duration of illness, and previous treatments 
for their condition. They were also asked to complete questionnaires 
concerning depression and burnout (see below), and to permit blood 
samples to be taken for the assessment of metabolic and immune 
parameters. The study design was quasi-experimental, with an inter-
vention group and a control group. In order to evaluate the efficacy 
of the interventions, data sampling by means of interviews, question-
naires, patient records and blood samples, was performed before and 
after treatment, and at 6- and 12-month follow-ups. The groups had 
no contact with one another, and all participants came from different 
work places. Therefore, the risk of “contamination” between condi-
tions was deemed to be low. 

Intervention
The combined intervention consisted of 2 components: the standard 
treatment programme for stress-related disorders provided by the 
municipal company healthcare centre plus the Rehabilitation pro-

gramme for stress-related ill health offered at the Ergonomics Centre 
in Eskilstuna. 

Standard treatment. The standard treatment was given in accord with the 
guidelines from the Swedish Psychiatric Association (33). The available 
treatment strategies, apart from sick-listing, were information about 
stress, medication for sleep disorders and depression, psychotherapy, 
relaxation treatment, physical exercise, and rehabilitation at the work-
place in cooperation with employers, trade unions and the Social Insur-
ance Agency. During the 12 months preceding the start of our project, 
both groups had taken part of the standard treatment and had received 
comparable types and amounts of interventions (see Table I). 

Rehabilitation programme for stress-related ill health. While the 
control group received the standard treatment throughout the entire 
study period, the intervention group participated in the Rehabilita-
tion programme for stress-related ill health offered at the Ergonom-
ics Centre in Eskilstuna for a period of 3 months (November 2002 
to February 2003). During this time the intervention group did not 
receive any of the standard treatments, apart from continued medica-
tion and contacts with the treating physician (BS). This measure was 
taken in order to minimize the overlap between treatment conditions. 
The Rehabilitation programme for stress-related ill health is a course 
intended to teach how to identify, understand and handle physical 
and psychological signs of stress. The course was preceded by one 
or 2 individual consultations with the course leader (a licensed social 
worker and behavioural scientist) for assessment and analysis of stress. 
Together with the course leader, each participant assessed stressors, 
coping resources, personality dispositions and symptoms, and reflected 
on their current life-situation.

The entire intervention group met for half a day each week to share 
thoughts and experiences and for theory lessons held by 3 behavioural 
scientists, one ergonomist and one wellness consultant. These sessions 
addressed questions of lifestyle, the concept of stress, coping, well-
ness factors, cognitive attitudes, changing behavioural responses to 
stress, physical and mental relaxation, Qigong, kinesiology, trust and 
optimism. A publication from the Swedish Research Council (33) was 
used as the textbook. Furthermore, 2 groups of 6 participants met for 
half a day per week, 12 times, to practice relaxation techniques and 
discuss themes brought up during meetings with all the participants. 
Based on the teachings from the course, each participant was expected 
to formulate her own life goals and a plan of action for how they were 
to be achieved. 

In order to follow up the plans of action, the course leader also had 
another individual session with each participant toward the end of the 
12-week programme. The programme ended with yet another individu-
alized follow-up in the form of rehabilitation meetings with physician, 
course leader, immediate supervisor at work, personnel consultants 
and contact person at the Social Insurance Office; in addition, 2 class 
reunions were held in the Spring and Summer of 2003. The course’s 
relatively low intensity and long time-span were considered important 
prerequisites for success.

When the Rehabilitation programme for stress-related ill health was 
terminated, participants in the intervention group returned to take part 
in the standard treatment until the 12-month follow-up.

Table I. Participants’ socio-demographic characteristics and other 
background variables before start of treatment. Data are presented 
separately for the intervention group (n = 12) and the control group 
(n = 12)

Intervention group Control group

Age, years
Mean (SD)
Range

52 (4)
46–59

52 (6)
40–62

Marital status, n (%)
Single
Married/cohabiting
Divorced

1 (8)
8 (67)
3 (25)

0
11 (92)
1 (8)

Profession, n (%)
Blue collar
Low-level white collar
Mid-level white collar
Top-level white collar

3 (25)
1 (8)
4 (33)
4 (33)

3 (25)
0
3 (25)
6 (50)

Duration of illness, years
Range
Mean

1–3
1.9

1–3
1.7

Sick leave, n (%)
100
75
50
25

10 (83)
1 (8)
1 (8)
0

9 (75)
0
3 (25)
0

Prior treatment, n (%)
Doctor
Medication
Psychologist
Physiotherapist

12 (100)
5 (42)
9 (75)
8 (67)

12 (100)
8 (67)

10 (83)
5 (42)

SD: standard deviation.

Table II. Changes in self-rated symptoms within the intervention group (n = 12) and the control group (n = 12)

Variable and group Before treatment After treatment 6-month follow-up 12-month follow-up

BDI, mean (SD)
Intervention
Control

16.58 (4.58)
21.75 (8.23)

11.25 (4.25)**
17.25 (9.23)*

10.58 (4.34)**
17.83 (9.19)

 9.67 (4.25)**
15.50 (8.90)*

KES-Global index
Intervention
Control

109.75 (19.06)
108.92 (16.96)

96.33 (15.10)*
102.75 (19.02)

93.17 (17.52)**
110.08 (20.22)

89.50 (15.23)**
98.17 (22.13)

*p < 0.05; **p < 0.01. 
SD: standard deviation; BDI: Beck’s Depression Inventory; KES: Karolinska Exhaustion Scale.
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Measures
Information about socio-demographic background, symptoms, duration 
of illness, medication and other treatment was collected by interviews, 
in conjunction with the medical diagnosis. Data concerning the degree 
of sick-listing, sickness benefits (i.e. sickness pension) and gainful 
employment were gathered from patient records and telephone con-
tacts with patients who did not attend their appointments in person. 
This information was collected before and after the Rehabilitation 
programme for stress-related ill health and at the 1-, 3-, and 5-year 
follow-ups (2002–07).

Participants were also requested to complete Beck’s Depression 
Inventory (BDI; 34) to measure their degree of depression. This scale 
consists of 21 items with a response scale of 0–3. A total score was 
calculated, with higher scores indicating increasing levels of depres-
sion. The Karolinska Exhaustion Scale (KES; 35) was used to measure 
burnout, conceptualized as a state of chronic fatigue due to longstand-
ing stress exposure. KES consists of 35 items graded from 1 (never) 
to 5 (always) enquiring about the frequency of various symptoms of 
burnout, e.g. cognitive exhaustion, lack of recovery, somatic symptoms 
and emotional distress. Mean scores for a global KES index were cal-
culated. This instrument has also shown good reliability, as expressed 
by a Chronbach’s alpha for the global index of 0.89. Furthermore, 
the correlations between the KES and the Shirom-Melamed Burnout 
Measure (13) and the Maastricht Questionnaire (36) are 0.81 and 0.78, 
respectively (n = 153, p < 0.001; unpublished data).

Physiological measurements
Blood samples were taken in the morning between 08.00 h and 10.00 h, 
from an antecubital vein in seated subjects who had fasted overnight. 
The samples were frozen and subsequently analysed to determine levels 
of HbA1C, total cholesterol, HDL, triglycerides and IgG. This data 
collection was performed at the same intervals as the questionnaires in 
both intervention group and controls. Blood sampling and laboratory 
analyses were carried by the accredited and quality-assured laboratory 
Capio Diagnostik AB at Mälarsjukhuset Hospital in Eskilstuna.

Statistical analyses
Values for HbA1C, triglycerides and total cholesterol were logarith-
mized due to excessive skewness. Cross-sectional differences between 
groups were analysed with factorial analysis of variance (ANOVA) 
and χ2 tests. Longitudinal between-group differences in continuous 
data, i.e. BDI and KES scores, and physiological parameters were 
analysed with repeated measures ANOVA. Within-group changes in 
these variables were analysed by means of paired, one-tailed t-tests. 

Wilcoxon signed-ranks tests were used to analyse changes in categori-
cal variables, i.e. sick leave and employment status. When significant 
group differences emerged, effect sizes were calculated in accordance 
with Cohen’s D. Two participants in the control group were identified 
as outliers and excluded from the analyses of physiological variables. 
An alpha level of 5% was considered statistically significant.

RESULTS

Within-group and between-group differences in how the par-
ticipants’ psychological health developed are presented in Table 
II. ANOVAs for repeated measures were performed to ascertain 
whether treatment was superior to the control condition with 
regards to the self-rated symptoms. Analyses performed from 
pre- to post-treatment did not yield any Group X Time interac-
tion effects of ANOVA, indicating that the 2 conditions were 
equally effective in diminishing symptoms of stress. Analyses 
employing the data from pre- to post-treatment and 6-month 
follow-up yielded a significant interaction effect of ANOVA 
(F(1, 2) = 4.26, p < 0.05), indicating a superiority of treatment 
with respect to the global KES-index. This effect was ruled out 
when including the 12-month follow-up in the analyses.

A paired one-tailed t-test showed several improvements 
within the intervention group from before to after treatment. 
Mean scores for the BDI (7(11) = 2.81, p < 0.01), and for the 
global KES index (t(11) = 2.67, p < 0.05) decreased signifi-
cantly over the treatment period. The improvements seen in 
the intervention group could still be observed at the 6-month 
follow-up. At that time, the scores for BDI (t(11) = 3.01, 
p < 0.01) and the global KES index (t(11) = 3.06, p < 0.01) were 
significantly lower than before treatment. At the 12-month 
follow-up, the scores for the BDI (t(11) = 3.46, p < 0.01) and the 
global KES index (t(11) = 3.23, p < 0.01) were also significantly 
lower than at baseline. 

The control group also showed a significant decrease in BDI 
scores from before to after treatment (t(11) = 2.22, p < 0.05). 
This difference was only marginally significant at the 6-month 
follow-up, but was statistically significant at 12-months, when 

Table III. Changes in mean (SD) in physiological variables within the intervention group (n = 12) and the control group (n = 10)

Variable and group Before treatment After treatment 6-month follow-up 12 month follow-up

HbA1C, % 
Intervention
Control

3.86 (0.28)
4.12 (0.33)

4.08 (0.21)***
4.22 (0.50)

4.12 (0.38)**
4.38 (0.54)**

4.39 (0.22)***
4.57 (0.43)**

HDL, mmol/l
Intervention
Control

1.70 (0.45)
1.60 (0.25)

1.68 (0.35)
1.59 (0.31)

1.73 (0.35)
1.72 (0.26)*

1.77 (0.40)
1.70 (0.26)

Total cholesterol, mmol/l
Intervention
Control

5.29 (1.05)
6.09 (1.31)

5.08 (0.78)
5.88 (1.40)

4.94 (1.03)
6.07 (1.42)

5.32 (1.05)
6.22 (1.36)

Triglycerides, mmol/l
Intervention
Control

1.27 (0.66)
1.43 (0.86)

1.23 (0.81)
1.18 (0.66)

1.22 (0.72)
1.22 (0.72)

1.18 (0.51)
1.47 (0.96)

IgG, g/l
Intervention
Control

12.26 (1.61)
10.80 (2.22)

12.11 (1.77)
10.95 (2.51)

12.57 (1.99)
10.75 (2.48)

12.58 (2.13)
11.05 (2.51)

*p < 0.05; **p < 0.01; ***p < 0.001.
SD: standard deviation; HDL: high-density cholesterol; HbA1C: glycated haemoglobin; IgG: immunoglobulin G.
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BDI scores were lower than before treatment (t(11) = 2.24, 
p < 0.05). The control group showed a significant decrease in 
scores for the overall KES-index between post-treatment and 
6-month follow-up (t(11) = –2.52, p < 0.05), but at 12-months 
these scores were insignificantly lower than at baseline.

At post-treatment, there were no significant differences be-
tween groups in terms of self-rated symptoms. At the 6-month 
follow-up, however, the intervention group had significantly 
lower scores for the BDI (F(2, 23) = 6.10, p < 0.05; Cohen’s 
D = 0.91), as well as the global KES-index (F(2, 23) = 4.80, 
p < 0.05; Cohen’s D = 0.82). These differences were no longer 
significant at the 12-month follow-up.

Physiological measures
Changes in the patients’ physiological variables are shown 
in Table III. Within the intervention group, HbA1C lev-
els increased significantly from before to after treatment 
(t(11) = –5.70, p < 0.0001), and again between 6- and 12-month 
follow-ups (t(11) = –3.76, p < 0.01). At this time the levels of 
HbA1C were significantly higher than at baseline (t(11) = –8.12, 
p < 0.0001). No other significant changes in physiological vari-
ables could be seen in the intervention group.

In the control group, the levels of HbA1C increased between 
post-treatment and 6-month follow-up (t(9) = –4.09, p < 0.01) 
and again between the 2 follow-ups (t(9) = –2.59, p < 0.05). At 
the 12-month follow-up, the levels of HbA1C were significantly 
higher compared with pre-treatment (t(9) = –6.60, p < 0.0001). 
No other significant changes in physiological variables could 
be seen in the control group. Repeated measures ANOVA did 
not show any longitudinal group differences in HbA1C.

Sick-listing, sickness benefits and return to work
Developments in the 2 groups’ rates of sick leave, sickness 
benefits and work capacity, which were charted over a period 
of 5 years, are presented in Table IV. Wilcoxon signed-ranks 

tests showed that within the intervention group, the degree of 
sick leave decreased (z = –3.11, p < 0.05), while sickness ben-
efits (z = –2.41, p < 0.05), and gainful employment (z = –2.23, 
p < 0.05) increased between 1 and 3 years post-treatment. These 
variables did not change significantly thereafter. At a 5-year 
follow-up, the degree of sick leave had decreased from 94% 
to 6% (z = –3.20, p < 0.001), while the percentage on sickness 
benefits and in gainful employment increased from 0% to 55% 
(z = –2.83, p < 0.01) and from 6% to 40% (z = –2.11, p < 0.05), 
respectively. In the control group, the degree of sick leave 
decreased significantly between 1 and 3 years post-treatment 
(z = –2.17, p < 0.01), and decreased to zero between the 3 and 
5 year follow-ups (z = –2.06, p < 0.05). At this time, the degree 
of sick leave was significantly lower than before treatment 
(z = –3.22, p < 0.001). In the same group, the degree of sick-
ness benefits increased between 1 and 3 years post-treatment 
(z = –2.46, p < 0.05), and did not change significantly there-
after. Five years post-treatment, the control group’s degree 
of sickness benefits were higher than before treatment (61% 
vs 0%; z = –2.85, p < 0.01). Similarly, the degree of gainful 
employment increased slightly over time, from 12% before 
treatment to 40% at the 5-year follow-up (z = –1.97, p < 0.05). 
There were no significant differences between the groups with 
respect to sick leave, sickness benefits or gainful employment 
at any measurement point.

DISCUSSION

The aim of this study was to evaluate the effects of a com-
bined intervention against stress-related ill-health measured 
as self-reported symptoms and physiological markers, along 
with degree of sick-listing, sickness benefits and gainful 
employment.

The results show improvement in terms of self-reported de-
pression scores in both the intervention and the control group 

Table IV. Back-to-work rehabilitation in the intervention group (TG; n = 12) and the control group (CG; n = 12)

Before treatment After treatment 1-year follow-up 3-year follow-up 5-year follow-up

TG CG TG CG TG CG TG CG TG CG

Sick leave 100%, n 10 9 10 9 9 8 0 3 0 0
Sick leave 75%, n 1 0 1 0 1 1 1 0 1 0
Sick leave 50%, n 1 3 1 3 2 2 2 1 0 0
Sick leave 25%, n 0 0 0 0 0 1 0 1 0 0
Total sick leave, n 11.25 10.5 11.25 10.5 10.75 10 1.75 3.75 0.75 0
Degree of sick leave, % 94 88 94 88 90 83 15 31 6 0
Sickness benefits 100%, n 0 0 0 0 0 0 4 5 4 5
Sickness benefits 75%, n 0 0 0 0 0 0 1 0 1 0
Sickness benefits 50%, n 0 0 0 0 0 0 1 2 2 4
Sickness benefits 25%, n 0 0 0 0 0 1 1 0 3 1
Total sickness benefits, n 0 0 0 0 0 0.25 5.5 6 6.50 7.25
Degree of sickness benefits, % 0 0 0 0 0 2 46 50 55 61
Gainful employment 100%, n 0 0 0 0 0 0 1 1 2 2
Gainful employment 75%, n 0 0 0 0 0 1 1 1 2 1
Gainful employment 50%, n 1 3 1 3 2 2 3 1 2 4
Gainful employment 25%, n 1 0 1 0 1 1 1 0 1 0
Total gainful employment, n 0.75 1.50 0.75 1.50 1.25 2 3.50 2.25 4.75 4.75
Degree gainful employment, % 6 12 6 12 10 17 30 19 40 40
”Sickness benefits” is a term used for sickness pension and sickness allowance.
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over the timeframe of the project. The intervention could not 
be shown to give superior results on this scale, implying that 
the 2 treatment strategies are about equally effective in terms 
of self-scored depression according to the BDI. However, the 
control group tended to have higher and more heterogeneous 
BDI scores at baseline, a fact that, together with the small 
sample size, may have made it more difficult to detect group 
differences over time.

With regards to KES scores, however, the results presented 
a different picture, with significant, albeit temporary, improve-
ments exclusively within the intervention group. The relatively 
large effect size calculated on the KES-scores at the 6-month 
follow-up indicate that this improvement was not merely of 
statistical significance, but also important from a clinical point 
of view. At the 12-month follow-up, however, this difference 
between groups had been ruled out. This may indicate that 
booster sessions add to the impact of this intervention. The 
data presented in Table II do, however, suggest that the lack 
of significant differences at this time point were due to slight 
improvements in the control group rather than deteriorations 
in the intervention group.

Taken together, the findings indicate that conventional treat-
ment for stress-related disorders combined with a course to 
teach patients to identify, understand and handle symptoms of 
stress may be more effective than conventional treatment alone 
in alleviating stress-related exhaustion and the complaints it 
gives rise to.

The increase in HbA1C that was observed in both groups, 
contradict the results obtained from questionnaires. During 
short-term stress, activation of the sympathetic nervous system 
and of the HPA-axis contributes to elevations in blood glucose, 
which are part of the organism’s energy mobilization for coping 
with threat (6). Chronic stress has been hypothesized to lead 
to disruptions in HPA-functioning, leading to low levels of 
circulating glucocorticosteroids (37). The fatigue experienced 
by individuals suffering from burnout may, at least in part, be 
related to a mild state of hypocortisolism (e.g. 38). It could be 
hypothesized that low levels of circulating glucocorticosteroids 
would be related to decreased levels of blood glucose, which, 
in the long term may be indexed in terms of lower HbA1C. It 
could thus be speculated that the increased levels of HbA1C 
that were seen among the participants in the present study, are 
a metabolic reflection of a generally increased energy level. 
This, however, remains to be elucidated in future studies. 
Furthermore, levels of HbA1C may be influenced by a number 
of variables, e.g. smoking, diet, and physical activity, which 
were not assessed in the present study.

The increase in gainful employment that was seen in the 
present study was comparable between groups, and amounted 
to 40% at the 5-year follow-up. This is well below the percent-
ages reported by Perski & Grossi (29) at 6-month follow-up. 
These discrepancies may be related to differences in sample 
compositions. While the present study included a homogeneous 
sample of female employees within a smaller Swedish munici-
pality, the sample taking part in the aforementioned study were 
younger, more well-educated, comprised both men and women, 
and were recruited from the greater Stockholm area.

The study has limitations that need to be discussed. A ran-
domized study design would have been preferable, but was 
impossible for practical reasons. The sample size was small, 
thus limiting the choice of statistical methods. Furthermore, 
there were no reliability checks of the interventions, and a 
number of variables, such as physical mobility, dietary habits, 
blood pressure, body mass index, HPA-functioning and other 
pertinent variables were not assessed and controlled for. No 
formal steps were taken in order to control whether the 2 
groups received different types or amounts of the standard 
treatment. However, the pre-intervention data did not indicate 
any group differences with this regard. The staff had been 
instructed to treat all participants equally, but no objective 
measures of their adherence were taken. The sample consisted 
of women employed in the municipal sector, thus prohibiting 
generalization of the results to other populations. Participants 
in the 2 groups did not have any contact with each other, and 
they all came from different employers. Therefore, we assess 
the risk of diffusion between the conditions as minimal. One 
strength of the study is the careful matching of participants, 
which rendered very similar groups with respect to socio-
demographic variables. Another strength is the low drop-out 
rate in both groups.

The findings concerning psychological symptoms indicate 
that there are good reasons for company healthcare centres to 
offer treatment according to this model as a complement to 
other therapy targeting ill-health related to long-term stress. 
Further studies are needed to elucidate the impact of such 
interventions on physiological variables and rates of return to 
work among patients on sick leave due to clinical burnout. 

REFERENCES

Karasek RA, Theorell T, editors. Healthy work. New York: Basic 1.	
Books; 1990.
Siegrist J. Adverse health effects of high effort/low reward condi-2.	
tions. J Occup Health Psychol 1996; 1: 27–41.
Lundberg U. Stress hormones in health and illness: the roles 3.	
of work and gender. Psychoneuroendocrinology 2005; 30: 
1017–1021.
Leonard B. HPA and immune axes in stress: involvement of 4.	
the serotonergic system. Neuroimmunomodulation 2006; 13: 
268–276.
Innes KE, Vincent HK, Taylor AG. Chronic stress and insulin 5.	
resistance-related indices of cardiovascular disease risk, part I: 
neurophysiological responses and pathological sequelae. Alt Ther 
Health Med 2007; 13: 46–52.
Chida Y, Hamer M. Chronic psychosocial factors and acute 6.	
physiological responses to laboratory-induced stress in healthy 
populations: A quantitative review of 30 years of investigations. 
Psychol Bull 2008; 134: 829–885.
Keltikangs-Järvinen L. Insuline resistance. In: Fink G, editor. 7.	
Encyclopedia of stress vol. 2. London: Academic Press; 2000, 
p. 582–586.
Brunner E. Stress mechanisms in coronary heart disease. In: Stans-8.	
feld SA, Marmot MG, editors. Stress and the heart: psychosocial 
pathways to coronary heart disease. Williston, VT: BMJ Books; 
2002, p. 181–199.
Chandola T, Brunner E, Marmot M. Chronic stress at work and 9.	
the metabolic syndrome: prospective study. Br Med J 2006; 332: 
521–525.

J Rehabil Med 41



638 G. Grossi and B. Santell

Segerstrom SC, Miller GE. Psychological stress and the human 10.	
immune system: a meta-analytic study of 30 years of enquiry. 
Psychol Bull 2004; 130: 601–630.
Åkerstedt T, Knutsson A, Westerholm P, Theorell T, Alfredsson 11.	
L, Kecklund G. Sleep disturbances, work stress and work hours: a 
cross-sectional study. J Psychosom Res 2002; 53: 741–748.
Lundberg U, Forsman M, Zachau G, Eklöf M, Palmerud G, Melin 12.	
B, et al. Effects of experimentally induced mental and physical 
stress on motor unit recruitment in the trapezius muscle. Special 
issue: musculoskeletal disorders, psychosocial factors and com-
puter work. Work Stress 2002; 16: 166–178.
Melamed S, Kushnir T, Shirom A. Burnout and risk factors for 13.	
cardiovascular diseases. Behav Med 1992; 18; 53–60.
Söderström M, Ekstedt M, Åkerstedt T, Nilsson J, Axelsson J. 14.	
Sleep and sleepiness in young individuals with high burnout scores. 
Sleep 2004; 27: 1369–1377.
Ekstedt M, Åkerstedt T, Söderström M. Microarousals during sleep 15.	
are associated with increased levels of lipids, cortisol, and blood 
pressure. Psychosom Med 2004; 66: 925–931.
Melamed S, Shirom A, Toker S, Berliner S, Shapira I. Burnout and 16.	
risk of cardiovascular disease: evidence, possible causal paths, and 
promising research directions. Psychol Bull 2006; 132: 327–353.
World Health Organization. International statistical classifica-17.	
tion of diseases and related health problems: ICD-10. Geneva: 
WHO; 1992.
Socialstyrelsen. Utmattningssyndrom. Stressrelaterad psykisk 18.	
ohälsa [The National Board of Health and Welfare. Syndrome of 
exhaustion. Stress-related emotional ill health]. Stockholm: The 
National Board of Welfare; 2003 (in Swedish).
Anderberg, UM. Stressrelaterade syndrom – den nya tidens ohälsa. 19.	
[Stress-related syndromes – contemporary illnesses] Lakartidnin-
gen 2001; 51–52: 5860–5863 (in Swedish).
Nyman K, Palmer E, Bergendorff S. Den svenska sjukan – sjuk-20.	
frånvaron i åtta länder. [The Swedish sickness – sickness absence 
in eight countries] Stockholm: ESO Report No. 49/2002 (in 
Swedish).
Hogstedt C, Bjurvald M, Marklund S, Palmer E, Theorell T. Den 21.	
höga sjukfrånvaron – sanning och konsekvens. [The high sickness 
absence – truth and consequence]. Statens Folkälsoinstitut R 2004: 
15 (in Swedish).
Dutrieux J. Sjukfrånvaron i Sverige i ett europeiskt perspektiv 22.	
1983–2004 [Sickness absence in Sweden, in a European perspec-
tive 1983–2004]. Stockholm: Swedish Social Insurance Agency; 
Report No. 2005:6 (in Swedish).
Van der Klink JJL, Blonk RWB, Schene AH, Van Dijk FJH. The 23.	
benefits of interventions for work related stress. Am J Public Health 
2001; 91: 270–286.
Lange A, van de Ven JP, Schrieken B, Smith M. Interapy-Burnout: 24.	
Preventie en behandeling van burnout via het internet. [Interapy-
burnout: prevention and treatment of burnout via the internet]. 
Directieve Therapie 2003: 23: 121–145 (in Dutch). 

Nieuwnhuijsen K. Employees with common mental disorders: from 25.	
diagnosis to return to work [doctoral dissertation]. Amsterdam: 
University of Amsterdam; 2004.
Van der Klink JJL, Blonk RWB, Schene AH, Van Dijk FJH. Re-26.	
ducing long-term sickness absence by an activating intervention 
in adjustment disorders: a cluster randomised controlled design. 
Occup Environ Med 2003; 60: 429–437.
Blonk RWB, Brenninkmeijer V, Lagerverld SE, Houtman ILD. 27.	
Return to work: a comparison of two cognitive behavioural inter-
ventions in cases of work-related psychological complaints among 
the self-employed. Work Stress 2006; 20: 129–144.
DeVente W, Kamphuis JH, Emmelkamp PMG, Blonk RWB. Indi-28.	
vidual and group cognitive-behavioral treatment for work-related 
stress complaints and sickness absence: a randomized controlled 
trial. J Occup Health Psychol 2008; 13: 214–231.
Perski A, Grossi G. Behandling av långtidssjukskrivna patienter 29.	
med stressdiagnoser – Resultat från en interventionsstudie. [Treat-
ment of patients on long-term sick leave because of stress-related 
problems. Results from an intervention study] Lakartidningen 
2004; 14: 1295–1298 (in Swedish).
Heiden M, Lyskov E, Nakata M, Sahlin K, Sahlin T, Barnekow-30.	
Bergkvist M. Evaluation of cognitive-behavioural training and 
physical activity with stress-related illnesses: a randomized con-
trolled study. J Rehabil Med 2007; 39: 366–373.
Stenlund T, Ahlgren C, Lindahl B, Burell G, Steinholtz K, Edlund 31.	
C, et al. Cognitively oriented behavioural rehabilitation in combi-
nation with QiGong for patients on sick leave because of burnout: 
REST – a randomized clinical trial. International J Behav Med; 
2009 [Epub ahead of print].
Swedish Psychiatric Association. Stress och utmattningstillstånd 32.	
[Stress and Exhaustion]. Report. Stockholm; 2001 (in Swedish).
Källa nr 52. Vetenskapsrådet. Jäktad, pressad – utbränd? Forskare 33.	
diskuterar strategier mot skadlig stress [Hurried, under pressure – 
burned out? Researchers discuss strategies against harmful stress]. 
The Swedish Research Council; 2002 (in Swedish).
Beck AT, Ward CH, Mendelson M, Mock JE, Erbaygh JK. An 34.	
inventory for measuring depression. Arch Gen Psychiatry 1961; 
4: 561–571.
Perski A. Ur balans. Om stress, utbrändhet och vägar tillbaka till 35.	
ett balanserat liv [Off balance. About stress, burnout and ways 
back to a life in balance]. Stockholm: Bonnier fakta; 2002 (in 
Swedish).
Appels A, Höppener P, Mulder P. A questionnaire to assess pre-36.	
monitory symptoms of mycardial infarction. Int J Cardiol 1987; 
17: 15–24.
McEwen BS. Stress, adaptation, and disease: allostasis and al-37.	
lostatic load. Ann N Y Acad Sci 1998; 840: 33–44. 
Sonnenschein M, Mommersteeg PMC, Houtveen JH, Sorbi MJ, 38.	
Schaufeli WB, van Doornen LJP. Exhaustion and endocrine func-
tioning in clinical burnout: an in-depth study using the experience 
sampling method. Biol Psychol 2007; 75: 176–184.

J Rehabil Med 41


