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Abstract
Objective The aims of this study among municipal employees in rural areas of northern Sweden were to assess the prevalence 
of self-rated exhaustion disorder (s-ED), describe plausible between-group differences in self-reported health-related factors 
among employees with or without s-ED, and identify health-related factors associated with s-ED.
Methods In a cross-sectional study, data were collected from 1093 municipal employees (76.1% women) in two rural areas 
using an instrument measuring s-ED and health variables drawn from the Modern Worklife Questionnaire (MWQ), the Per-
ceived Stress Scale (PSS), and the National Board of Health and Welfare’s questions about physical activity. Comparisons 
were made between an s-ED and a non-s-ED group. Health-related factors associated with s-ED were identified through a 
logistic regression.
Results Self-rated exhaustion disorder was reported by 21.5% of the participants. Health-related factors associated with s-ED 
were cognitive problems, sleep problems, depressive symptoms, high stress, poor self-rated health, and stomach problems. 
There was no statistically significant difference in the prevalence of participants who met the criteria of physical activity 
among s-ED and non-s-ED group.
Conclusion Findings from this study suggest that s-ED is more common among municipal employees in rural areas than in 
other working populations in Sweden. Several health-related factors were associated with s-ED. Regular use of a self-rated 
instrument in evaluating the organizational and social work environment can identify people at risk of developing exhaustion 
disorder and requiring long-term sick leave.
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Introduction

In Sweden, as in many other countries, there is an increas-
ing trend of mental ill health. Stress-related disorders, 
mainly due to psychosocial stress are causing about half of 
the long-term sick leave in the country. Among the stress-
related disorders, almost every fifth sick leave case among 
women is caused by stress-related exhaustion, and the sick 
leave often lasts over six months. A large part of the long-
term sick leave can be linked to our working life, and an 
imbalance between work and private life (Swedish Social 

Insurance Agency 2020). Organizational and social issues, 
such as conflicts and high demands at work, can lead to 
harmful psychosocial workload and long-term sick leave 
(Holmgren et al. 2009; Holmgren, Fjällström-Lundgren, 
& Hensing 2013). Occupations in human service sectors, 
such as health care, social care, and education, are at high 
risk for sick leave due to stress-related disorders (Health 
and Safety Executive 2018). The highest rates of sick leave 
in Sweden occur among employees in the municipal sector. 
Stress-related disorders dominate, and women’s sick leave 
rates are twice as high as men’s. Municipal employees in 
rural areas of northern Sweden have among the highest rates 
of long-term sick leave in the country (Swedish Association 
of Local Authorities and Regions 2019). Psychosocial stress 
exposure among municipal employees, with its accompany-
ing risk of exhaustion disorder (ED), is thus a natural focus 
of this study.
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ED is a medical diagnosis formulated in Sweden to 
facilitate the classification of patients seeking care for 
stress (ICD-10 code F43.8A; National Board of Health and 
Welfare 2020). To fulfil the diagnostic criteria, a person 
must have been exposed to stress for 6 months or more. ED 
is characterized by lack of energy and pronounced physi-
cal and mental exhaustion. Mental and physical symptoms 
include sleeping disorders, problems with concentration 
and memory, gastrointestinal symptoms, and headache. 
Stress can arise from work, private life, or a combination 
of both (National Board of Health and Welfare 2003). Has-
selberg et al. (2014) found among patients with ED that 
high work demands are the greatest perceived stressor, 
followed by private relationship problems, and it is often 
impossible to distinguish between stress from working 
and private life. The term “self-rated exhaustion disorder” 
(s-ED) is based on the Swedish diagnostic criteria for ED, 
but it also includes individuals’ own perceptions of the 
severity of their condition and its effect on their well-being 
and functional capacity (Glise et al. 2010). It is important 
to study the work environment, as it is associated with 
developing ED.

The work environment is an important factor in employee 
health. One definition of health from the perspective of pro-
moting health in workplaces is “feeling good and having suf-
ficient resources to meet everyday demands and being able 
to realize both personal and professional goals” (Hultberg 
et al. 2018). Many aspects of our lifestyle and work condi-
tions can determine how we experience health, and most of 
Sweden’s population (80%) perceive that they are in good 
health (Mood 2013; Slavich 2016). Many health-related 
factors (e.g., sleep disturbance, anxiety, headache, gastro-
intestinal symptoms, and physical inactivity) are associated 
with ED (Adamsson and Bernhardsson 2018; Wallensten 
et al. 2019). Physical activity has found to be associated with 
resilience to stress-related disorders (Jonsdottir et al. 2010), 
as well as effective in the rehabilitation of people suffer-
ing from ED (Gerber et al. 2015). The association between 
health-related factors and s-ED among municipal employees 
in rural areas of Sweden has not previously been studied.

International research has stated that living in a rural 
area can be a risk factor of health (Anderson et al. 2015; 
Befort et al. 2012; McLaughlin et al. 2013; Trivedi et al. 
2015). This is also true in Sweden, where rural populations 
in northern Sweden have higher incidences of cardiovascu-
lar disease, obesity, and physical inactivity (Klingberg et al. 
2019; Lindroth et al. 2014). The Swedish Board of Agricul-
ture (2015) divides Sweden’s municipalities into different 
categories based on population density and proximity to a 
city. In rural and sparsely populated rural areas, most or all 
of the population live in rural areas, have more than 45 min 
away from a city of at least 50,000 inhabitants. The term 
“rural areas” is used throughout the article.

Little is known regarding s-ED and health-related factor 
associations among municipal employees in rural areas of 
northern Sweden, and the area of interest has rarely been 
focus in previous research studies. This study will focus on 
s-ED among this working population.

The aims of this study among municipal employees in 
rural areas of northern Sweden were to assess the prevalence 
of self-rated exhaustion disorder (s-ED), describe plausible 
between-group differences in self-reported health-related 
factors among employees with or without s-ED, and identify 
health-related factors associated with s-ED.

Methods

Study design

In a cross-sectional study, data were collected through a 
web-based questionnaire from March to June 2018. A link 
to the questionnaire was sent by email to the employees and 
a paper-based questionnaire was sent to those few without an 
email address. Three reminders were sent to non-responders. 
The questionnaire collected both background variables (e.g., 
age, sex, work, and education) and responses to instruments 
measuring s-ED, stress, health, and physical activity. The 
study was planned with the municipal authorities in two 
rural municipalities in northern Sweden.

Settings and subjects

The study was limited to two rural municipalities in north-
ern Sweden. Municipality 1 has about 3100 inhabitants in 
an area of 1600 square kilometres (~ 618 square miles) and 
Municipality 2 has about 12 200 in 5500 square kilometres 
(~ 2125 square miles; SCB 2018). The participants were all 
municipal employees. A total of 2077 employees were asked 
to participate in the study, 1093 (52.6%) of whom completed 
the questionnaire. Three people were excluded in the sum-
mery of the s-ED scale because of missing internal values, 
which made it impossible to categorize them as s-ED or 
non-ED. In all, 1090 people completed the s-ED scale. The 
characteristics of the participants are summarized in Table 1.

Instruments

Self‑rated exhaustion disorder

A self-report instrument was used to determine whether peo-
ple met the criteria for s-ED. Such self-reported criteria do 
not indicate a medical diagnosis of ED, but they can be used 
preventatively at workplaces to catch early signs of exhaus-
tion. Self-rated exhaustion was measured on the Self-rated 
Exhaustion Disorder (s-ED) scale, fully described by Glise 
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et al. (2010). The instrument consists of nine questions based 
on the diagnostic criteria for ED, for example: “Do you cur-
rently feel, and have felt for more than 2 weeks, physically 
and/or mentally exhausted?” The answer options are yes or 
no. To be classified into the s-ED group, participants must 

have answered yes to questions 1, 2, and 4 and have met at 
least four of the six conditions in question 3. The instrument 
distinguishes between light/moderate and pronounced s-ED 
and has been validated in a study of health in medical staff, 
which showed sufficient construct validity. The s-ED scale 

Table 1  Characteristics of the participants

Municipal 1
n = 267 (24.4%)

Municipal 2
n = 826 (75.6%)

Total
n = 1093 (100%)

p value Effect size

Sex
 Male (%) 58 (21.7) 203 (24.6) 261 (23.9) 0.385 φ =  − 0.029
 Female (%) 209 (78.3) 623 (75.4) 832 (76.1)

Age (range 19–67)
 Mean years ± SD 45.3 ± 11.8 45.0 ± 12.1 45.1 ± 12.0 0.741 d = 0.023

Employment
 Work full time (%) 196 (73.4) 591 (71.7) 787 (72.1) 0.649 φ = 0.016
 Work part time (%) 71 (26.6) 233 (28.3) 304 (27.9)

Time at current workplace (range 0–42)
 Mean years ± SD 9.0 ± 8.6 8.6 ± 8.7 8.7 ± 8.7 0.548 d = 0.043

Time as municipal employee (range 0–45)
 Mean years ± SD 13.9 ± 10.6 15.7 ± 11.2 15.2 ± 11.1 0.022 d = 0.165

Long-term sick leave
 No (%) 247 (92.5) 780 (94.4) 1027 (94.0) 0.318 φ =  − 0.035
 Yes (%) 20 (7.5) 46 (5.6) 66 (6.0)

Children living at home
 Yes (%) 136 (51.7) 389 (47.1) 525 (48.2) 0.217 φ =  − 0.040
 No (%) 127 (48.3) 437 (52.9) 564 (51.8)

Working schedule
 Day/evening (%) 203 (76.0) 677 (82.0) 880 (80.5) 0.042 φ =  − 0.064
 Night/Shift (%) 64 (24.0) 149 (18.0) 213 (19.5)

Marital status
 Living with a partner (%) 218 (81.6) 643 (77.8) 861 (78.8) 0.393 V = 0.041
 Living apart together (%) 8 (3.0) 26 (3.2) 34 (3.1)
 Single (%) 41 (15.4) 157 (19.0) 198 (18.1)

Education
 Compulsory school (%) 12 (4.5) 29 (3.5) 41 (3.8) 0.637 V = 0.029
 Upper secondary school (%) 125 (46.8) 408 (49.4) 533 (48.7)
 University (%) 130 (48.7) 389 (47.1) 519 (47.5)

Living
 Urban area (%) 172 (64.4) 637 (77.1) 809 (74.0)  < 0.001 φ =  − 0.124
 Rural area (%) 95 (35.6) 189 (22.9) 284 (26.0)

Home
 House (%) 212 (79.7) 559 (67.7) 771 (70.6) 0.001 V = 0.114
 Apartment (%) 53 (19.9) 260 (31.5) 313 (28.7)
 Other (%) 1 (0.4) 7 (0.8) 8 (0.7)

Profession
 Nursing staff (%) 94 (35.2) 283 (34.3) 377 (34.6) 0.002 V = 0.126
 Educational staff (%) 90 (33.7) 366 (44.4) 456 (41.8)
 Managers (%) 19 (7.1) 58 (7.1) 77 (7.1)
 White-collar workers (%) 42 (15.7) 76 (9.2) 118 (10.8)
 Blue and pink collar workers (%) 22 (8.2) 41 (5.0) 63 (5.8)
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is considered very suitable for identifying employees with 
stress-related mental health problems at an early stage (Glise 
et al. 2010).

Self‑rated health

Health variables were measured using 17 questions from 
the Modern Worklife Questionnaire (MWQ). The questions 
are divided into eight categories: sleep, physical symptoms, 
headache, stomach problems, cognitive problems, depres-
sive symptoms, self-rated health, and work ability. The 
mean score for each category is based on one or several 
questions, such as “How do you sleep?” and “How do you 
rate your general state of health?” Questions have between 
two and seven response options ranging from very good 
to very bad. The MWQ contains 127 questions focused on 
organizational and social work environment to (1) examine 
causes of stress in an organization and (2) measure factors 
in work life related to ill health (e.g., demands, control, and 
support). The results from a workplace can be compared 
with the average for the working Swedish population in 
the national Swedish Longitudinal Occupational Survey of 
Health database. Cronbach’s alpha for health-related factors 
was found to be between 0.59 and 0.89 (Oxenstierna et al. 
2008a Oxenstierna et al. 2008b).

Perceived stress

The Perceived Stress Scale (PSS) is used to measure peo-
ple’s perception of stress (Cohen et al. 1983). The original 
instrument was a 14-item scale (PSS-14), but it has been 
shortened to 10 items (PSS-10). The purpose of the instru-
ment is to assess how much stress a person experienced in 
the last month. The respondent estimates how often life 
seemed unpredictable, uncontrollable, and/or overloaded. 
Each of the items on the PSS-10 are rated on a 5-point Likert 
scale ranging from 0 (never) to 4 (very often). The PSS-10 
consists of six positive and four negative items. The total 
score on the scale ranges from 0 to 40 (higher scores repre-
senting higher levels of stress; Cohen et al. 1983). A mean 
score of ≥ 20 is categorized as “high stress” and < 20 as “low 
stress” (Schwarz et al. 2016). The 10 items included in the 
PSS-10 were translated by Eskin and Parr (1996), and the 
Swedish translation has shown good validity (Nordin and 
Nordin 2013). Cronbach’s alpha for the PSS-10 was between 
0.74 and 0.91 in 12 studies (Lee 2012).

Physical activity

Physical activity was measured on the National Board of 
Health and Welfare’s three-question questionnaire. Ques-
tion 1 measures time in physical training: “During a regular 
week, how much time do you spend exercising at an intensity 

that makes you breathless, for example, running, fitness 
class, or ball games?” Six response options range from 0 to 
more than 120 min. Question 2 measures non-exercise physi-
cal activity: “During a regular week, how much time are you 
physically active in ways that are not exercise, for example, 
walking, bicycling, or gardening? Add together, all activities 
lasting at least 10 min.” Seven response options range from 0 
to more than 300 min. Question 3 measures sedentary activ-
ity. The high-intensity and low-intensity physical activity 
scores are summed and a total score of ≥ 11 is considered to 
meet the recommended level of activity. The questions have 
been validated (Kallings and Börjesson 2014).

Ethics

The study was approved by the Regional Ethical Review 
Board in Umeå, Sweden (Dnr 2017/495–31). In an introduc-
tory letter, the employees were carefully informed about the 
voluntary nature of participating before being emailed the 
link to the questionnaire. A completed questionnaire was 
considered consent to participate in the study and results 
were presented on the group level. Throughout the study, the 
participants’ human rights were protected, and the study was 
conducted according to the 2013 Declaration of Helsinki 
(WMA 2013).

Statistical analysis

The Statistical Package for Social Sciences version 25.0 was 
used for all calculations (IBM 2017). An “s-ED” variable 
was created based on the s-ED scale, grouping the municipal 
employees into s-ED (light/moderate/pronounced s-ED) or 
non–s-ED. Descriptive statistics are presented as mean scores, 
standard deviations, and frequency distributions when applica-
ble. Group comparisons were made using t test and chi-square 
depending on the characteristics of the variable. The effect 
sizes used in addition to statistical significance were analysed 
using Cohen’s d (d), phi coefficient (Φ), and Cramer’s V (V). 
Cohen’s criteria define values above 0.2 as small, above 0.5 
as medium, and above 0.8 as large effects (Cohen 1988, Ch. 
2). Phi coefficient values above 0.10 represent small effects, 
above 0.30, moderate, and above 0.5, large (Cohen 1988, ch.7). 
The criteria for Cramer’s V vary depending on the number of 
categories; we used the criteria described by Pallant (2016, 
p. 221). A logistic regression analysis was used to identify 
health-related factors independently associated with s-ED and 
to estimate odds ratios (ORs) and 95% confidence intervals 
(CIs). Variables from Table 2 with at least a medium effect 
size and a p value of < 0.05 were put through logistic regres-
sion analysis. Variables associated with s-ED were tested for 
multicollinearity using Pearson’s r; r > 0.7 was considered an 
indication of multicollinearity, as recommended by Pallant 
(2016, p. 159). A variance inflation factor of > 10 was also 
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considered an indication of multicollinearity, as was a toler-
ance value of > 0.1, also suggested by Pallant (2016, p. 159). 
A p value < 0.05 was considered to indicate statistical signifi-
cance in all calculations. The ordinal variables were dichoto-
mized (e.g., stomach problems [yes, often; yes, sometimes] 
vs. no stomach problems [no, rarely; no, never]). A logistic 
regression analysis (Table 3) was performed with s-ED as the 
dependent factor, and high stress, sleep problems, stomach 
problems, depressive symptoms, cognitive problems, and poor 
self-rated health as independent factors (categorical) as they 
met the criteria (described above) for inclusion in the model.

Results

Table 1 presents the background characteristics of the munic-
ipal employees in two rural areas of northern Sweden. Of 
the 1093 participants, 267 (24.4%) lived in Municipality 1 

and 826 (75.6%) in Municipality 2. There were 832 (76.1%) 
women and 261 (23.9%) men. The mean age was 45.1 years 
and mean time as a municipal employee, 15.2 years. Close 
to half (48.2%) had children at home and most worked day or 
evening shifts (80.5%). In addition, most worked in educa-
tion (41.8%) or nursing (34.6%). Nearly half (47.5%) had a 
university education.

Table 2 shows comparisons between municipal employ-
ees with and without s-ED. Among the 1090 who completed 
the s-ED scale, 234 (21.5%) reported some level of s-ED. 
Within the group of participants with s-ED, there was a 
significantly higher proportion of women (85%) then men 
(15%; p < 0.001). Of those with s-ED, a significantly higher 
proportion experienced high stress (65% vs. 35% with low 
stress; p < 0.001), depressive symptoms (68% vs. 32% with 
no depressive symptoms; p < 0.001), and cognitive problems 
(79% vs. 21% with no cognitive problems; p < 0.001). There 
was no significant between-group difference in the propor-
tions of participants who met or did not meet the physical 
activity recommendations (Table 2).

The logistic regression analysis (Table 3) showed that 
cognitive problems (OR 4.22) was the strongest factor pre-
dicting s-ED. This means that the employees with cognitive 
problems were more than four times more likely to report 
s-ED than those without. Participants with sleep problems 
were 3.57 times likely to report s-ED than those with good 
sleep, and those with depressive symptoms more than three 
times more likely (OR 3.18) to report s-ED than those with-
out. Municipal employees with high stress were 2.67 times 
more likely to report s-ED than those with low stress, and 
those with poor self-rated health were two and a half (OR 
2.60) times more likely to report s-ED than those with good 

Table 2  Health comparisons 
between municipal employees 
with and without s-ED 
(n = 1090)

a Pain in back, neck, shoulders, arms or legs
b Heartburn, acid reflux, abdominal pain, or upset stomach
c Lack of energy, depression, anxiety, lack of interest, self-blame, and exhaustion
d Concentration problems, difficulty making decisions, memory problems, and difficulty thinking

s-ED
n = 234

non s-ED
n = 856

p value Effect size

Women (%) 199 (85) 632 (75)  < 0.001 φ = 0.108
Age ± SD 42.35 ± 12.32 45.80 ± 11.88  < 0.001 φ = 0.285
Not physically active (%) 112 (48) 471 (55) 0.061 φ = 0.059
High stress (%) 153 (65) 108 (13)  < 0.001 φ = 0.508
Sleep problems (%) 188 (80) 268 (31)  < 0.001 φ = 0.408
Physical  symptomsa (%) 216 (92) 628 (73)  < 0.001 φ = 0.186
Headache (%) 197 (84) 463 (54)  < 0.001 φ = − 0.253
Stomach  problemsb (%) 173 (74) 303 (35)  < 0.001 φ = 0.319
Depressive  symptomsc (%) 160 (68) 97 (11)  < 0.001 φ = 0.552
Cognitive  problemsd (%) 184 (79) 180 (21)  < 0.001 φ = 0.502
Poor work ability (%) 83 (36) 90 (11)  < 0.001 φ = 0.280
Poor self-rated health (%) 168 (72) 183 (21)  < 0.001 φ = 0.443

Table 3  Logistic regression analysis of health-related factors associ-
ated with s-ED

Model χ: 513.991 (df 6, p value < 0.001). The model explained 
between 37.6% (Cox and Snell R Square) and 58.1% (Nagelkerke R 
square)

Wald OR/Exp 95% CI

Cognitive problems 42.57 4.22 2.74–6.51
Sleep problems 32.66 3.57 2.31–5.53
Depressive symptoms 24.71 3.18 2.02–5.02
High stress 18.20 2.67 1.70–4.18
Poor self-rated health 19.91 2.60 1.71–3.95
Stomach problems 15.73 2.34 1.54–3.56
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self-rated health. Stomach problems (OR 2.34) were the 
weakest of the six predicting factors, but those who expe-
rienced stomach problems were still over two times likely 
to report s-ED than those without. The model explained 
between 37.6% and 58.1% of the variance of s-ED.

Discussion

In this study, the prevalence of s-ED and associated health-
related factors were described among municipal employees 
in two rural municipalities in northern Sweden. We found 
that s-ED was relatively common among the employees, and 
that cognitive problems, sleep problems, depressive symp-
toms, high stress, poor self-rated health, and stomach prob-
lems were the health-related factors most strongly associated 
with s-ED. No difference was found regarding employees 
who met the physic activity recommendations among those 
with or without s-ED.

The results showed that 21.5% of the municipal employ-
ees reported having s-ED. Other Swedish studies using the 
same instrument found an s-ED prevalence rate of 7.8–19% 
among county council healthcare workers, social insurance 
officers, and the general population in southern Sweden 
(Ahlborg et al. 2016; Glise et al. 2010; Persson et al. 2016). 
No previous studies have investigated the prevalence of s-ED 
exclusively among municipal employees in rural areas; it is, 
therefore, difficult to make comparisons. From this study, it 
is not possible to draw conclusions about whether or how 
much the prevalence rate may be attributed to municipal 
employment and/or to living in a rural area. Similar preva-
lence rates, however, were found in the previously described 
studies conducted in human service occupations.

The highest sick leave rate in Sweden is found within the 
municipal sector (Swedish Association of Local Authorities 
and Regions 2019), which might suggest employment as 
the primary driver of s-ED. However, populations in many 
of Sweden’s rural municipalities are decreasing, resulting 
in consequences, such as school closures, centralization of 
elderly care, staff cuts, and increased income tax. Employees 
of municipalities with decreasing populations have higher 
rates of long-term sick leave than those in other Swedish 
municipalities, and rural municipalities can also have dif-
ficulty recruiting skilled employees (Syssner et al. 2017). 
How the employer organizes the work place and schedules 
duties is also important to employee health and sick leave 
rates. Promoting health in workplaces and improving both 
leadership styles and the social climate are important in 
lowering employee exhaustion levels (Åkerlind et al. 2013), 
and a stress management intervention has shown positive 
effects in Sweden (Grossi and Santell 2009). More compara-
tive research is needed to decide whether and to what extent 
municipal employment and/or the rural context is related to 

s-ED. However, both preventive interventions and the efforts 
taken to improve the organizational and social work environ-
ments in the two rural municipalities in this study may help 
employees to stay healthy in their workplace.

The results showed that of several health-related fac-
tors associated with s-ED, cognitive problems and sleep 
problems were the two strongest. This is in line with other 
research showing that cognitive problems were the most pro-
nounced symptom reported by patients with ED, and atten-
tion/working memory could remain impaired several years 
(Ellbin et al. 2018; Jonsdottir et al. 2017, 2013). Previous 
research has also related sleep problems to ED, describing 
disturbed sleep as the best predictor of ED (Adamsson and 
Bernhardsson 2018; Grossi et al. 2015). A review found 
that sleep disruption is not only a predictor of ED, but also 
contributes to the onset and possibly the continuance of ED 
(Wallensten et al. 2019).

Other health-related factors associated with s-ED in the 
present study were depressive symptoms, high stress, poor 
self-rated health, and stomach problems. Other research 
found that depressive symptom preceding ED was the 
most commonly symptom reported by school staff, and 
was experienced by half of the participants (Adamsson 
and Bernhardsson 2018). A review of prospective studies 
among working populations reported job burnout to pre-
dict health problems, such as depressive symptoms (Sal-
vagioni et al. 2017). In another working population study 
aged 18–65 years, depressive symptoms were common 
among those who reported high stress. Among those with 
high stress, ED was present in 74% of the participants. 
Among those with lower stress, ED was present among 
32% of the participants (Wiegner et al. 2015). In a study by 
Adamsson and Bernhardsson (2018), stress was the most 
common symptom in healthcare workers diagnosed with 
ED. Poor self-rated health has found to be a useful marker 
for increased risk of work disability, and also associated with 
increased sick days among municipal employees (Pietilainen 
et al. 2011; Voss et al. 2008), as well as long-term sick leave 
in health care professionals (Peterson et al. 2011). Somatic 
symptoms have been reported by almost all (98%) in a study 
with 234 participants with ED, and the most common symp-
tom was stomach problems (reported by 67%). The num-
ber of symptoms reported was significantly related to the 
severity of mental health problems (Glise et al. 2014). This 
implies that it is important to be aware of several health 
symptoms that could indicate signs of stress, and part of 
developing ED among municipal employees.

In this study, the prevalence of participants meeting 
physical activity recommendations among those with or 
without s-ED did not differ. This result was somewhat sur-
prising. Wallensten et al. (2019) reported that in patients 
with ED, physical activity had a positive effect on reducing 
depressive symptoms and also lowered levels of burnout. 
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A recent review showed that physical activity interventions 
appear to be effective in coping with stress and improving 
mental health (Sharon David and Tenenbaum 2017). Self-
reported physical exercise has also been shown to play a role 
in discriminating between burnout and non-burnout groups 
(Peterson et al. 2008). The finding that the degree of physical 
activity was not associated with ED must be interpreted with 
some caution. A single measurement of self-rated physical 
activity does not distinguish between the realms of leisure, 
work, and commuting (Holtermann et al. 2018) and is prob-
ably not sufficient to conclude that physical activity and 
training are not associated with ED. Long-term follow-up 
studies are needed to explore the plausible effects of regular 
physical activity and physical training in this context.

Methodological considerations

Some strengths and limitations of this study must be 
addressed. A strength was that all municipal employees 
in the two municipalities were invited to participate, and 
a relatively large sample answered, with only a few inter-
nal missing values among the respondents. The study had a 
response rate of 52.6%, which is somewhat higher that could 
be expected from web-based studies (Blumenberg and Bar-
ros 2018). Our sample can be considered representative due 
to sex and age when compared to national data (Swedish 
Association of Local Authorities and Regions 2018). Still, 
some caution should be taken when interpreting and general-
izing the results. One limitation is the cross-sectional design, 
which undermines any deductions about causal relationships 
between the study variables. This study was based on self-
reports of exhaustion, there were no objective measurements 
with assessments from professionals from health care. In this 
study, self-reports of the method used made it possible to 
identifying individuals who could be at risk of developing 
ED and long-term sick leave. In studies with self-reports, 
subjects could exaggerate or underreport health problems, 
which could lead to interpretation difficulties. However, self-
reports assessments have an important role in stress research 
as the first step in identifying risk groups, and risk exposures 
(Theorell and Hasselhorn 2005). Self-reported measures 
of physical activity have been demonstrated to have weak 
agreement with objective measurements (Steene Johann-
essen et al. 2016). This study was limited to two munici-
palities, and is therefore not a representative sample of the 
Swedish overall population. However, it is reasonable to 
believe that these results could be transferred to other rural 
areas in Sweden, since many other rural municipalities in 
Sweden have, e.g. similar organization structure, problems 
with depopulation, economy, and long-term sick leave. Since 
ED is not used as a medical diagnosis in other countries, and 
the s-ED scale is based on the diagnosis, caution must be 
taken extrapolating our findings to other countries.

Conclusion

More than every fifth municipal employees in rural areas of 
northern Sweden reported s-ED, even though they were not 
on sick leave. The prevalence rate in this study was some-
what higher than other working populations in Sweden. Sev-
eral physical and psychological health-related factors were 
associated with s-ED. This means that workplace awareness 
is important, since health impairment could indicate a devel-
opment of ED. For the employer, screening workplaces with 
questionnaires, such as the s-ED scale, could be part of the 
organizational work. Organizational preventive interventions 
could be one way to prevent ED, and long-term sick leave. 
Future research should focus on gaining more knowledge 
and understanding of s-ED in rural areas through, e.g. lon-
gitudinal studies. An upcoming study will focus on factors 
in the organizational and social work environment, and the 
associations with s-ED.
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