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ARTICLE INFO ABSTRACT

Keywords: Objective: Burnout results in individual suffering and high societal costs, and is associated with somatic symp-

Anxiety toms, anxiety and depression, calling for prevention by early identification. The objectives were to (i) determine

](;hromc' stress prevalence of specific somatic symptoms in burnout, (ii) identify the symptoms, referred to as somatic symptoms
epression

of burnout (SS-B), that are particularly associated with burnout, (iii) determine their extent of association with
burnout, and (iv) determine how well a certain number of SS-B differentiates participants with and without
burnout in a general Swedish adult population.

Methods: Cross-sectional, population-based data were used from 687 participants high on burnout, and 2544
referents based on the Shirom-Melamed Burnout Questionnaire. The Patient Health Questionnaire 15-item So-
matic Symptom Severity Scale was used to assess common somatization symptoms, and the Hospital Anxiety and
Depression Scale to assess anxiety and depression.

Results: Feeling tired/having low energy, back pain, joint/limb pain, trouble sleeping, headaches, stomach pain,
nausea/gas/indigestion, and constipation/loose bowels/diarrhea were most prevalent in burnout (57.2-95.0%).
These symptoms, except for joint/limb pain, and dizziness, were also identified as the SS-B, with odds ratios of
2.34-12.74 and 1.95-9.11 when adjusted for background variables, and for anxiety and depression, respectively.
Corresponding odds ratios for each additional number of SS-B were 1.69 and 1.52, respectively. The highest
balanced accuracy (71.6%) for predicting burnout was found for >4 SS-B.

Conclusion: Fatigue, pain and gastrointestinal symptoms are particularly common in burnout. Further studies
may show whether clinicians should consider screening for burnout when patients present with SS-B without
pathophysiological explanations.

Exhaustion syndrome
Mental health
Public health

1. Introduction important to have an inclusive approach, and thus not focus only on the

working population, which would exclude afflicted adolescents, the

Burnout is strongly related to the combination of long-term stress
and limited recovery. A recent study shows that 17.5% of a general adult
Swedish population meet a criterion for burnout, and that it is particu-
larly prevalent in young women [1]. It is a persistent condition as
medical guidelines recommend 6-12 months of sick leave [2], and high
level of burnout may persist after 18 months, despite rehabilitation [3].

Burnout was early defined by Maslach and Jackson [4] as emotional
exhaustion, depersonalization, and low sense of personal accomplish-
ment, with focus on the working population. A later definition of
burnout, and the one presently used, includes the dimensions fatigue,
cognitive weariness, tension, and listlessness [5]. It is often considered
an occupational phenomenon, for example, according to the 11th
Revision of the International Classification of Diseases (ICD-11). How-
ever, this view of burnout being a specific occupational phenomenon has
been questioned [6]. From the perspective of public health, it is

unemployed and old persons. In a population-based study about 11% of
those aged 60-69 years, and 16% of these aged 70-79 years were found
to meet a commonly used criterion for burnout [1].

The persistent symptoms often include cognitive difficulties that
affect speed and quality of work [7-10]. Apart from suffering of the
afflicted individual, burnout has a major economic cost for society in
terms of productivity loss and healthcare [11]. Apart from the afore-
mentioned core dimensions of burnout, other dimensions have been
suggested [12]. Burnout is the crucial component of stress-related
exhaustion disorder (SED) [3]; F43.8A in the Swedish version of the
ICD-10. The Swedish National Board of Health Welfare [13] defines SED
as distinct mental and somatic impact after long-term stress. In Sweden,
1-7% of patients in psychiatric care, 11-16% in primary care, and
17-29% in occupational care are diagnosed with SED [2]. Multimodal
interventions for treatment of SED have demonstrated improved health
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outcome, and may include components such as cognitive behavioral
interventions, interventions for improving sleep, relaxation exercises,
and aerobic and cognitive training [14,15]. The treatment can be
considered as safe to administer and reasonable in cost.

Anxiety and depression show high comorbidity with burnout
[16-20]. Maladaptive aspects of perfectionism have been shown to be a
factor that may partly explain this comorbidity [17], but also overlap in
diagnostic criteria and symptoms [21].

As many as 132 different symptoms have been reported to be asso-
ciated with burnout [22]. The symptoms include, for example, neck/
back pain, tingling/numbness, fatigue, headache, gastrointestinal
problems, respiratory problems, sleep difficulties, and pain sensitivity
[23-26]. They may be referred to changes in the endocrine, immune,
nervous and digestive systems, and to its contribution to symptoms of
anxiety and depression [27-30]. This may be caused partly by high
release of cortisol from the hypothalamic-pituitary-adrenal (HPA) axis,
but chronic stress resulting in burnout may instead cause HPA down-
regulation and hypocortisolism. In a similar vein, sleep disturbance,
which is common in burnout [31] may not only potentiate the stress
reactivity of the HPA axis, but if becoming chronic also contribute to
hypocortisolism [32].

By asking the patient about symptoms that are particularly associ-
ated with burnout, indications of such symptoms can motivate the
clinician to screen for burnout to prevent clinical burnout, SED and
related serious health problems. The present objective was therefore to
identify symptoms that are particularly associated with burnout. In
contrast to most previous studies [24-26,31,33], this was conducted in a
general population, including a reference group, and by controlling for
anxiety and depression symptoms.

Whereas past research on burnout has focused predominantly on
work and organizational factors (e.g., workload, time pressure, and role
conflict) [34] the present study focused on intrapsychic factors, and had
four objectives. Firstly, we determined the prevalence of specific
symptoms, among a set of common psychosomatic symptoms, in in-
dividuals high and low in burnout in a general Swedish adult popula-
tion. Secondly, we identified a subset of these symptoms, referred to as
somatic symptoms of burnout (SS-B), and particularly associated with
burnout. Thirdly, we determined extent to which (i) each specific SS-B
and (ii) each additional number of SS-B are associated with burnout
relative to a reference group. Fourthly, we determined how accurately a
certain number of SS-B correctly classifies the participants as having and
not having burnout, respectively.

A Swedish study has shown that nausea/gas/indigestion, headaches,
dizziness, constipation/loose bowels/diarrhea, feeling heart pound/
race, and back pain were the most prevalent symptoms in patients with
SED, and that they were reported by more than half of that sample [35].
Based on these results from patients with SED, but instead with focus on
less severe cases, the present study tested the hypothesis of these
symptoms also being among those most strongly associated with
burnout in a general population. It was further hypothesized that the
associations would be weaker when controlled for symptoms of
depression and anxiety.

2. Methods
2.1. Study population

Data were obtained from the population-based Vasterbotten Envi-
ronmental Health Study, which investigates mental and somatic health
in a general Swedish population [36]. The county of Vasterbotten in
Northern Sweden has a population of approximately 260,000 in-
habitants (about 195,000 aged 18-79 years), and an age and sex dis-
tribution that is very similar to the general Swedish population [37]. A
random sample of 8520 individuals aged 18 to 79 years, drawn from the
population register of Vasterbotten, was invited to the study in 2010, of
which 3406 (40.0%) agreed to participate. The sample was stratified for
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age and sex according to the age strata 18-29, 30-39, 40-49, 50-59,
60-69 and 70-79 years.

2.2. Questions and questionnaire instruments

Single questions were used for a background description of the
participants regarding demographics, physical exercise, smoking, self-
rated health, and self-report of having been given diagnoses by a
physician of hypertension, SED, depression, and various types of anxiety
syndrome and functional somatic syndrome. The Swedish version [38]
of the 10-item Perceived Stress Scale [39] was used to assess stress level.

The Swedish version [40] of the Shirom Melamed Burnout Ques-
tionnaire (SMBQ) [5] was used to assess burnout. This particular
burnout instrument was chosen as it, in contrast to other instruments
[41], has no particular emphasis on occupational burnout, and thus is
appropriate for a general population. It has 22 items that are categorized
into the subscales Exhaustion (e.g. “I feel tired”), Listlessness (e.g. I feel
alert”), Tension (e.g. “I feel tense”) and Weariness (e.g. “I can't think
clearly”). Each item is responded to on a scale ranging from 1 (“Almost
never”) to 7 (“Almost always™). The global scale was used that is the
average rating across all items. The SMBQ has good factor structure,
reliability and construct and convergent and validity [40,42]. A cutoff
score of 3.75 on the global SMBQ scale was used for the criterion of
burnout [40]. This was chosen to include persons at an early stage of
burnout, in contrast to that of, for example, 4.47 that refers to clinical
burnout [43]. The categorization of participants enabled assessment of
the risk for each SS-B in burnout expressed as an odds ratio, and
assessment of sensitivity, specificity and balanced accuracy for meeting
a certain cutoff of number of SS-B.

The Swedish version [44] of the Patient Health Questionnaire 15-
Item Somatic Symptom Severity Scale (PHQ-15) [45] was used to
assess prevalence of specific symptoms or symptom clusters. These ac-
count for >90% of the somatic complaints reported by non-clinical re-
spondents, and includes 14 of the most common somatization symptoms
in DSM-IV. The symptom menstrual problems refers to women only. The
items are responded to on a scale ranging from 0 (“Not bothered at all”),
to 1 (“Bothered a little”) and to 2 (“Bothered a lot”). A symptom was
considered present if rated as being bothered by it a little or a lot. The
PHQ-15 has good reliability and validity [44-46].

The Swedish version [47] of the Hospital Anxiety and Depression
Scale (HADS) [48] was applied to assess symptoms of anxiety and
depression. It consists of seven items for anxiety (HADS-A; e.g.,
“Worrying thoughts go through my mind”) and seven for depression
(HADS-D; e.g., “I have lost interest in my appearance”). Each item is
responded to on a scale ranging from 0 to 3 (high score referring to high
level of anxiety or depression symptoms). The HADS has good validity
and reliability [49,50].

2.3. Procedure

The questionnaire was sent to the participants with the instruction to
return it via mail with prepaid postage, and non-responders received up
to two reminders. All participants responded to the questionnaire during
the period March-April 2010, before onset of the pollen season in
Vasterbotten. The study was carried out in accordance with the Helsinki
Declaration and approved by the Umea Regional Ethics Board (Dnr 09-
171 M) and the Swedish Ethical Review Authority (Dnr 2022-05265-
02). All participants gave their informed consent to participate.

2.4. Statistical analysis

Fully conditional Markov chain Monte Carlo method with 10
maximum iterations was applied to estimate missing values on the
SMBQ (0.97%), PHQ-15 (1.31%) and HADS (0.79%). This multiple
imputation created five imputed datasets, and the estimate values were
obtained by pooling the five datasets. The burnout and reference groups
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were compared on demographics and other background variables, total
PHQ-15 score, number of PHQ-15 symptoms, and prevalence rate of
specific PHQ-15 symptoms with independent sample t-test and chi-
square analysis.

Identification of the SS-B was based on Spearman correlation co-
efficients between somatic symptom severity (rating 0-2) for each PHQ-
15 symptom and global SMBQ score. Logistic regression analyses
determined extent to which each specific SS-B and each additional
number of SS-B were associated with increased risk of burnout. This
provided odds ratios (ORs) and confidence intervals, with the referent
group as referents. Separate analyses were conducted when (i) not
adjusting, (ii) adjusting for the background variables age, sex, married/
living with partner, having children, physical exercise >2 times per
week, and (iii) adjusting for these background variables and HADS-A
and HADS-D scores, the latter representing symptoms of anxiety and
depression.

Based on number of PHQ-15 symptoms, classification accuracy into
the groups of burnout and referents was calculated. The accuracy
included sensitivity (percentage of burnout cases correctly identified as
cases based on meeting a cutoff for having a certain number of SS-B),
specificity (percentage of referents that were correctly identified as
referents based on not meeting the cutoff) and balanced accuracy
(overall measure of accuracy due to unequal numbers of participants in
the burnout and reference groups). The guidelines 0.90-1 = excellent,
0.80-0.90 = good, 0.70-0.80 = fair, 0.60-0.70 = poor, and 0.50-0.60 =
fail [51] were used to interpret accuracy. The a-level was set at 0.05, and
the Statistical Package for the Social Sciences (IBM SPSS Statistics for
Windows, Version 26.0. Armonk, NY) was used for the data analyses.

3. Results
3.1. Study sample

Among the 3406 participants, 175 were excluded due to having
responded to less than half of the items on the SMBQ, PHQ-15 and/or
HADS, resulting in a study sample of 3231 participants. Of these, 687
met the criterion for burnout (global SMBQ score > 3.75), and the
remaining 2544 participants constituted referents. The two samples are
described in Table 1. The burnout sample was significantly younger than
the referents, and consisted to a larger extent of participants who were
women, not married/living with a partner, having children, and not
exercising >2 times/week. The burnout sample also rated their health as
poorer, scored higher on the PSS-10, was more likely to have reported
being given a diagnosis of SED, generalized anxiety disorder, panic
disorder, posttraumatic stress disorder, depression, fibromyalgia, irri-
table bowel syndrome and chronic fatigue syndrome, and scored higher
on all SMBQ subscales and on the HADS-A and HADS-D. The samples did
not differ in prevalence of university education, smoking or
hypertension.

3.2. Prevalence of somatic symptoms

Table 2 shows mean global PHQ-15 score and number of PHQ-15
symptoms, and prevalence rates of the specific PHQ-15 symptoms.
The burnout sample had, compared to the referents, significantly higher
global PHQ-15 score (t = 25.33, p < 0.001), larger number of symptoms
(t = 25.56, p < 0.001), and higher prevalence rate on all PHQ-15
symptoms (X2 > 16.48, p < 0.001).

3.3. Identification of SS-B

Correlation coefficients between PHQ-15 symptom ratings and
global SMBQ score are presented in Table 3, with coefficients ranging
from 0.143 to 0.614 (p < 0.001). Correlation coefficients of 0.20 and
0.35 were considered as adequate and good, respectively [52]. The two
cutoffs would have identified as many as twelve SS-B, and as few as two
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Table 1
Characteristics of the burnout and reference groups and the total sample, and
results from group comparisons with independent t-test and chi-square analysis.

Burnout Referent Total
sample
(n = 687) (n=2544) (n=3231)
Age, years, mean (SD) 47.4 (16.8) 51.6 (16.6) 50.6 (16.7)
ek
Women, % (n) 66.2 (455) 53.1 55.9 (1806)
il (1351)
Married/living with partner, % (n) 68.4 (470) 75.2 73.8 (2383)
ek (1913)
Having children, % (n) 37.8 (260) 30.4 (773) 32.0 (1033)
ok
University education, % (n) 42.4 (291)™ 42.3 42.3 (1366)
(1075)
Smoking regularly, % (n) 9.2 (62)™ 8.4 (214) 8.5 (276)
Physical exercise >2 times/week, % 54.6 (375) 69.1 66.0 (2132)
() ok (1757)
Self-rated health, % (n)
Excellent/very good 17.6 (121) 46.3 40.2 (1300)
ek (1179
Good 32.9 (226) 34.4 (875) 34.1 (1101)
Fairly good/poor 48.6 (334) 18.3 (465) 24.7 (799)
PSS-10, mean (SD) 20.1 (5.71) 12.0 (5.10) 13.7 (6.19)
Diagnosis, % (n)
Hypertension 23.1 (159)" 24.2(616) 24.0 (775)
Stress-related exhaustion disorder 11.9 (82)*** 2.2 (57) 4.3 (139)
Generalized anxiety disorder 3.6 (25)* 0.2 (6) 1.0 (31)
Panic disorder 4.8 (33)*** 0.6 (16) 1.5 (49)
Posttraumatic stress disorder 2.5 (17)%** 0.4 (9) 0.8 (26)
Depression 17.0 (117) 2.0 (50) 5.2 (167)
ek
Fibromyalgia 5.2 (36)*** 1.4 (36) 2.2(72)
Irritable bowel syndrome 4.5 (31)*** 1.8 (47) 2.4 (78)
Chronic fatigue syndrome 1.9 (13)* 0.4 (9) 0.7 (22)
SMBQ subscales, mean (SD)
Exhaustion 4.6 (0.88)*** 2.4 (0.82) 2.8 (1.23)
Listlessness 5.0 (0.93 3.0 (1.10) 3.4 (1.33)
Tension 4.4 (1.05)*** 2.5 (0.93) 2.9 (1.23)
Weariness 4.4 (1.12)*** 2.1 (0.87) 2.6 (1.34)
HADS-A, mean (SD) 8.3 (3.98)*** 3.4 (2.83) 4.4 (3.70)
HADS-D, mean (SD) 6.2 (3.56)***  2.2(2.15) 3.1 (3.00)

PSS-10 = 10-item Perceived Stress Scale.

SMBQ = Shirom Melamed Burnout Questionnaire.

HADS-A = Anxiety subscale of the Hospital Anxiety and Anxiety Scale.
HADS-D = Depression subscale of the Hospital Anxiety and Depression Scale.

***p < 0.001, "non-significant.

SS-B, respectively. A cutoff of 0.30 was therefore chosen, which iden-
tified the following eight SS-B: feeling tired/having low energy, trouble
sleeping, stomach pain, nausea/gas/indigestion, back pain, headaches,
constipation/loose bowels/diarrhea, and dizziness.

3.4. 0Odds ratios for specific SS-B and number of SS-B

Table 4 shows the association between burnout and each SS-B in
terms of ORs. For all SS-B, the OR differed significantly from unity (p <
0.001) when unadjusted (2.69-14.70), adjusted for background vari-
ables (2.34-12.74), and adjusted for background variables and HADS-A
and HADS-D scores (1.95-9.11). The OR (95% CI) for each additional
number of SS-B was 1.71 (1.62-1.80) when unadjusted, 1.69
(1.60-1.78) when adjusted for background variables, and 1.52
(1.44-1.62) when adjusted for background variables and HADS-A and
HADS-D scores. All three ORs were found to differ significantly from
unity (p < 0.001).

3.5. Sensitivity, specificity and balanced accuracy

Measures of sensitivity, specificity and balanced accuracy for
meeting a certain cutoff of number of SS-B are given in Table 5. The
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Table 2

PHQ-15 score and number of PHQ-15 symptoms, and prevalence rates of specific
PHQ-15 symptoms in the burnout and reference groups, and the total sample.
Independent t-test and chi-square analysis showed significant groups differences
on all group comparisons (p < 0.001).

Burnout Referent Total
sample
Global PHQ-15 score, mean (SD) 9.72 4.90 (3.60)  5.93 (4.29)
(4.48)
Number of PHQ-15 symptoms, mean 7.17 4.11 (2.68) 4.76 (3.96)
(SD) (2.70)
Stomach pain, % (n) 64.5 (436) 32.7 (833) 39.3 (1269)
Back pain, % (n) 78.2 (537) 57.2 61.6 (1991)
(1454)
Joint/limb pain, % (n) 74.7 (513)  58.6 62.1 (2005)
(1492)
Menstrual problems, % (n)" 36.4 (166) 26.4 (357) 29.0 (523)
Headaches, % (n) 65.4 (449)  41.0 46.1 (1491)
(1042)
Chest pain, % (n) 24.3 (167) 8.9 (227) 12.2 (394)
Dizziness, % (n) 39.3(270)  17.6 (448) 22.2 (717)
Fainting, % (n) 9.0 (62) 2.7 (69) 4.1 (131)
Feeling the heart pound/race, % (n) 35.7 (245) 15.1 (383) 19.4 (628)
Shortness of breath, % (n) 26.8 (184) 12.5 (317) 15.5 (501)
Sexual pain/problems, % (n) 14.8 (102) 6.4 (164) 8.2 (266)
Constipation/loose bowels/diarrhea, 57.2 (393) 30.1 (767) 35.9 (1160)
% (n)
Nausea/gas/indigestion, % (n) 63.5 (436)  37.7 (959) 43.2 (1395)
Feeling tired/having low energy, % (n) ~ 95.0 (652)  55.7 64.0 (2067)
(1416)
Trouble sleeping, % (n) 70.2 (482) 34.4 (876) 42.0 (1358)

PHQ-15 = Patient Health Questionnaire 15-Item Somatic Symptom Severity
Scale.
2 Women only.

Table 3
Spearman correlation coefficients between rating on each PHQ-15
symptom and global SMBQ score. All coefficients were significant

atp < 0.001.
Stomach pain 0.342
Back pain 0.305
Joint/limb pain 0.238
Menstrual problems” 0.165
Headaches 0.304
Chest pain 0.235
Dizziness 0.301
Fainting 0.143
Feeling the heart pound/race 0.265
Shortness of breath 0.223
Sexual pain/problems 0.171
Constipation/loose bowels/diarrhea 0.304
Nausea/gas/indigestion 0.331
Feeling tired/having low energy 0.614
Trouble sleeping 0.389

PHQ-15 = Patient Health Questionnaire 15-Item Somatic Symptom
Severity Scale.
SMBQ = Shirom Melamed Burnout Questionnaire.

2 Women only.

highest balanced accuracy (71.6%), was found for >4 SS-B, with a
sensitivity of 82.5% and a specificity of 60.6%.

4. Discussion

The objectives of the current study were to determine prevalence of
specific somatic symptoms, of relevance for somatization, in burnout,
identify SS-B among these symptoms, determine extent to which each
specific SS-B and each additional number of SS-B are associated with
burnout in relation to a reference group, and determine accuracy of
burnout discriminability based on the number of SS-B. The study adds to
the existing literature by addressing identification of burnout based on
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Table 4
Odds ratios [95% CI] for each Somatic Symptom of Burnout (SS-B). All odds
ratios were significant at p < 0.001.

SS-B Unadjusted Adjusted” Adjusted”
Feeling tired/having 14.70 12.74 9.11
low energy [10.28-21.04] [8.88-18.28] [6.19-14.42]
Trouble sleeping 4.47 [3.72-5.37] 4.42 2.92
[3.64-5.35] [2.36-3.62]
Stomach pain 3.56 [2.97-4.26] 3.30 2.26
[2.78-3.99] [1.81-2.81]
Constipation/loose 3.09 [2.58-3.69] 2.95 2.33
bowels/diarrhea [2.45-3.55] [1.89-2.89]
Dizziness 3.02 [2.51-3.63] 3.03 2.27
[2.49-3.69] [1.81-2.85]
Nausea/gas/ 2.86 [2.40-3.42] 2.70 2.03
indigestion [2.25-3.25] [1.64-2.50]
Headaches 2.72 [2.28-3.25] 2.34 1.95
[1.93-2.83] [1.56-2.48]
Back pain 2.69 [2.20-3.28] 2.67 2.40
[2.18-3.29] [1.89-3.04]

@ Age, sex, married/living with partner, having children, and physical exercise
>2 times per week.

b Age, sex, married/living with partner, having children, physical exercise >2
times per week, and score on the Anxiety and Depression subscales of the Hos-
pital Anxiety and Depression Scale.

Table 5
Sensitivity, specificity, and balanced accuracy as functions of number of Somatic
Symptoms of Burnout (SS-B).

Number of SS-B* Sensitivity (%) Specificity (%) Balanced
accuracy (%)
>1 99.8 10.8 55.3
>2 97.6 26.2 61.9
>3 91.8 43.2 67.5
>4 82,5 60.6 71.6
>5 66.9 74.8 70.9
>6 51.6 85.7 68.7
>7 29.4 93.9 61.7
8 12.0 98.3 55.2

# Feeling tired/having low energy, trouble sleeping, stomach pain, nausea/
gas/indigestion, back pain, headaches, constipation/loose bowels/diarrhea, and
dizziness.

data from a general adult population that includes a reference group,
and by control for anxiety and depression symptoms.

In addition to the burnout group having higher global PHQ-15 score
and a larger number of symptoms than the referents, the results showed
that the burnout group had higher prevalence rate on all PHQ-15
symptoms. The most prevalent symptoms in the burnout group were
feeling tired/having low energy, back pain, joint/limb pain, trouble
sleeping, headaches, stomach pain, nausea/gas/indigestion, and con-
stipation/loose bowels/diarrhea, all of which were reported by more
than half of the group. These symptoms overlap to a large extent with
those previously shown to be most commonly reported by patients with
SED [35]. In this latter study, feeling tired/having low energy and
trouble sleeping were not addressed since they are criteria for SED [13].
Hence, the results suggest that burnout and SED are very similar
regarding somatic symptoms.

With one exception, the data provided support for the hypothesis of
nausea/gas/indigestion, headaches, dizziness, constipation/loose
bowels/diarrhea, feeling the heart pound/race, and back pain being
those that strongest correlated with degree of burnout, and thus were
identified as the SS-B. The exception was feeling the heart pound/race,
although its correlation coefficient (0.265) with burnout was close to the
cutoff of 0.30 for SS-B. The other identified SS-B were feeling tired/
having low energy, trouble sleeping, and stomach pain.

When adjusted for background variables, there was an approximate
2- to 13-fold increased risk of burnout if having a certain SS-B. The
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highest risk was found for feeling tired/having low energy and trouble
sleeping. This is not surprising considering that sleep disturbance and
fatigue are cardinal symptoms in burnout [31]. Sleep disturbance and
stress enhance each other, and both conditions may result in both high
release of cortisol and, in the long run, hypocortisolism, with conse-
quences for the other identified SS-B. Hence, stress and sleep distur-
bance may contribute to changes in the digestive (nausea/gas/
indigestion, constipation/loose bowels/diarrhea and stomach pain) and
nervous systems (dizziness and feeling the heart pound/race) [27,28] as
well as lead to increased pain sensitivity (headaches, back pain, and
stomach pain) [53,54]. When controlled for background variables, the
analyses showed that the risk of burnout increased by a factor of 1.69 for
each additional SS-B. Giving examples, this implies that there is an 8.2
times increased risk for burnout if having four SS-B, and a 66.5 times
increased risk if having all eight SS-B.

Regarding the discriminability, thus the ability to correctly classify
of participants as having burnout or not based on a cutoff of number of
SS-B, the highest balanced accuracy (71.6%; good according to [51])
was found for >4 symptoms, providing a sensitivity of 82.5% and a
specificity of 60.6%. However, this cutoff is appropriate assuming that it
is as important to correctly identify cases without burnout as it is to
correctly identify cases with burnout. If the latter condition is more
important, which is likely to be the case for precaution in healthcare, a
cutoff of >3 symptoms may be more appropriate. This cutoff showed a
sensitivity of 91.8%, but on the expense of the specificity (43.2%) and
the balanced accuracy (67.5%; poor according to [51]).

The present data also support the hypothesis of the associations be-
tween symptoms and burnout becoming weaker when controlled for
anxiety and depression symptoms. Thus, the OR for all SS-B were smaller
(1.95-9.11) when controlled for anxiety and depression than when not
controlled for these conditions (2.34-12.74). Importantly, though, the
associations remained significant after this control, as would be ex-
pected due to the three conditions being different and robust constructs
[55]. In a similar vein, the OR for each additional SS-B decreased from
1.69 to 1.52. Using a similar approach as in the present study, Carlehed
et al. [56] reported feeling tired/having low energy, trouble sleeping,
stomach pain and nausea/gas/indigestion being strongly associated
with both anxiety and depression, and headaches also with anxiety, and
constipation/loose bowels/diarrhea also with depression. However,
although becoming weaker, the associations between symptoms and
burnout remained even after controlling for anxiety and depression
symptoms. This implies that although there is some overlap between
burnout and anxiety/depression, burnout is, nevertheless, an indepen-
dent construct separate from anxiety and depression.

The categorization of the study sample into burnout and reference
groups is somewhat validated by the fact that the burnout group was
more likely than the referents to have been given diagnoses of SED,
anxiety syndrome (generalized anxiety disorder, panic disorder and
posttraumatic stress disorder) and depression, and also rated their
health as poorer. In accordance with this, results from a recent study
showed that high levels of anxiety, depression, insomnia, somatic
symptoms and poor self-rated health were found to be risk factors for
development of burnout [57]. Thus, persistent mental burden of these
kinds may result in excessive and prolonged stress and the inability to
regain lost resources, which characterizes burnout [34]. Work-related
and/or non-work-related factors may be underlying this mental
burden. Furthermore, apart from scoring higher than the referents on
the PSS-10, they scored higher on all four SMBQ subscales, thus on
Exhaustion, Listlessness, Tension and Weariness, which suggests high
level of burnout in several respects. As would be expected, the burnout
group was also more likely to have been given diagnoses of fibromyal-
gia, irritable bowel syndrome and chronic fatigue syndrome, which are
known to be associated with burnout [58-60].

Regarding clinical implications, the results evoke the question as to
whether primary care clinicians should, in addition to fatigue and sleep
problems, take digestive problems, dizziness, heart pounding and pain

Journal of Psychosomatic Research 168 (2023) 111217

as indications of need of screening for long-term stress for prevention of
clinical burnout or SED. However, this should be accompanied by
screening for depression, which otherwise may cause the risk of
perpetuating the problem of major depression being missed and attrib-
uted to burnout. Further research on the relation between burnout and
somatic symptoms, preferably with a longitudinal design to study cau-
sality, is needed for definite recommendations to be made.

Although not addressed in the present study with the PHQ-15,
cognitive and respiratory problems and tingling/numbness may be
additional symptoms to be attentive to [7,23,26]. In these cases, and if
the burnout appears to be strongly related to the work place, the patient
may be referred to the employer's occupational health care for further
evaluation and intervention. The latter often aims at restoring a healthy
balance between effort and rest, recovery from chronic stress, and
improving coping skills [61]. Furthermore, the comorbidity in somatic
symptoms between burnout and anxiety/depression implies that the
clinician should not only focus on a primary diagnosis, but also recog-
nize the need of multimodal treatment [35].

The present study had certain strengths, such as having a large scale,
population-based sample, with an age and sex distribution that is very
similar to that of the general Swedish adult population [37]. However,
the study also had limitations, such as a relatively low response rate
(40.0%). Although effects of low response rate have been shown to vary
very little between rates of 30-70% [62], it is possible that a selection
bias has resulted in individuals with severe burnout, due to their con-
dition, being less likely to participate. If so, the variance in the data
would be smaller than otherwise, resulting in underestimation of the
ORs.

5. Conclusion

The results suggest that (i) prevalence of all PHQ-15 symptoms are
higher than normal in burnout, (ii) feeling tired/having low energy,
trouble sleeping, stomach pain, nausea/gas/indigestion, back pain,
headaches, constipation/loose bowels/diarrhea, and dizziness are
particularly strong indications of burnout, (iii) the risk of burnout in-
creases with number of these symptoms, and (iv) having four or more of
these symptoms best discriminates between being and not being at risk
for burnout. Further research may show whether primary care clinicians
should consider screening for burnout when patients present with SS-B
without a pathophysiological explanation.
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