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Stress, mental ill-health and functional somatic syndromes in
incident and chronic sleep disturbance in a general adult
population
Hampus Enkvist, Albin Öhman, Matias Pitkänen, Maria Nordin and Steven Nordin

Department of Psychology, Umeå University, Umeå, Sweden

ABSTRACT
Objective: Sleep disturbance may constitute health problems for
the afflicted individual, but documentation of its chronicity is
sparse. The objective was to investigate the extent to which
incident and chronic sleep disturbance are associated with stress,
mental ill-health and functional somatic syndromes.
Design: This was a prospective, longitudinal study with 3-year
interval between two assessments (T1 and T2), with a population-
based sample forming groups with incident sleep disturbance
(disturbance only at T2; n = 303), chronic sleep disturbance
(disturbance at T1 and T2; n = 343) and without sleep disturbance
(neither at T1 nor T2; n = 1421). Questionnaire data were used at
T2 of physician-based diagnosis of anxiety disorder, depression,
exhaustion syndrome, and functional somatic syndrome as well
as of degree of stress, burnout, anxiety and depression.
Results: Significant associations were found between chronic sleep
disturbance and all four diagnoses (odds ratios = 1.74–2.19),
whereas incident sleep disturbance was associated only with
exhaustion syndrome and depression (odds ratios = 2.18–2.37).
Degree of stress, burnout, anxiety and depression increased
significantly from the referents to incident and chronic sleep
disturbance, in that order (eta2 = 0.083–0.166), except for the two
latter groups not differing in depression.
Conclusion: The findings imply that healthcare professionals
should be observant regarding various conditions of, apart from
stress, mental ill-health and functional somatic syndromes in
patients who present themselves with sleep disturbance, and in
particular chronic disturbance.
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Introduction

Most of us have periods in life in which sleep is disturbed, since sleep patterns vary natu-
rally over the months (Morin et al., 2014). However, periodic poor sleep turns into
chronic sleep disturbance in 10–15% of the adult population, thus experiencing difficul-
ties sleeping for more than three consecutive months, and about 30% of the adult popu-
lation is estimated to suffer from occasional problems with disturbed sleep (Doghramji,
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2006; Höglund et al., 2020). In one study as many as 56% of elderly women were found to
suffer from sleep disturbance (Paparrigopoulos et al., 2010). Apart from female sex
(Zhang & Wing, 2006), aging (Crowley, 2011; Ohayon et al., 2004), low education
(Gellis et al., 2005; Talala et al., 2012), not living with a partner (Gosling et al., 2014),
and lack of physical exercise (Kredlow et al., 2015) are known to be associated with
sleep disturbance.

Both physical and mental health are affected by poor sleep. Results from the Penn State
Adult Cohort revealed increased risk of heart disorder, ulcer, and allergy/asthma due to
chronic poor sleep (Fernandez-Mendoza et al., 2012). Mental ill-health, foremost in the
form of depression, has been shown to both affect and be affected by chronically dis-
turbed sleep (Rothe et al., 2020; Singareddy et al., 2012; Vgontzas et al., 2012), but the
risk of developing anxiety is also increased (Cox & Olatunji, 2020; Neckelmann et al.,
2007).

Incident poor sleep is not as well investigated as chronically disturbed sleep, but Fer-
nandez-Mendoza et al. (2012) showed that it too increases the risk of physical disorders,
such as heart disorder and ulcer. Relapsing into disturbed sleep is mostly related to
mental health, such as impaired mood, but somatic impairments do also elevate the like-
lihood of disturbed sleep (Ji et al., 2019).

Stress has with its increase in physiological and psychological activity been suggested
to be the opposite of sleep (Åkerstedt, 2006), and stress is indeed related to poor sleep
quality (van Laethem et al., 2015), with a reciprocal causal relationship (Nollet et al.,
2020). Disturbed sleep may be a universal indicator of mental ill-health, and stress is
likely to play a critical role in this context. Long-term stress with limited recovery
often results in burnout (McEwen, 1998), which, in turn, is associated with disturbed
sleep (Armon et al., 2008; Ekstedt et al., 2006; Grossi et al., 2003; Rothe et al., 2020; Söder-
ström et al., 2012). Apart from stress and burnout, disturbed sleep has been shown to be
associated with conditions such as anxiety, panic disorder, depression, and post-trau-
matic stress disorder (PTSD; Alvaro et al., 2013; Coles et al., 2015; Krystal & Thakur,
2008; Lee & Douglass, 2010; Reimann et al., 2001; Xu et al., 2012).

Functional somatic syndromes such as fibromyalgia, irritable bowel syndrome (IBS)
and migraine are also known to be associated with burnout, anxiety and depression
(Bernik et al., 2013; Epstein et al., 1999; Grassini & Nordin, 2017; Hausteiner-Wiehle &
Henningsen, 2014; Kudielka et al., 2006). These syndromes refer to physical symptoms
without an organic disease explanation, demonstrable structural changes or established
biochemical abnormalities. Fibromyalgia can be described as widespread body pain in
certain tender points as well as cognitive symptoms, fatigue, and a number of somatic
symptoms (Wolfe et al., 2010). IBS is associated with abdominal pain or discomfort associ-
ated with defecation or a change in bowel habit and with features of disordered defecation
(Longstreth et al., 2006), andmigraine with disabling headache attacks, typically unilateral
with a pulsating quality. These pain syndromes are also associated with disturbed sleep
(Bellini et al., 2011; Hamilton et al., 2008; Headache Classification Committee of the Inter-
national Headache Society, 2013; Roizenblatt et al., 2011). In fact, there is most likely to be
a bidirectional relationship between pain and sleep, in which pain causes difficulties initi-
ating sleep, and sleep disturbance exaggerates the pain (Arnison et al., 2022). Individuals
who exhibit both somatic syndromes and disturbed sleep have more complaints about
mental ill-health such as stress, depression and anxiety (Ionescu et al., 2021).
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It is reasonable to argue that professionals in primary healthcare should be particularly
observant regarding conditions of mental ill-health and functional somatic syndromes in
patients who show signs of chronic sleep disturbance. Apart from comparing chronic
sleep disturbance with stable good sleep over time, it is informative to compare these
conditions with incident sleep disturbance since this is a common condition that may
affect health in a different way than chronic sleep disturbance (Yang et al., 2013).

The aim of the present study was to better understand comorbidity in sleep disturb-
ance with stress, mental ill-health and functional somatic syndromes, depending on the
duration of the sleep disturbance. Longitudinal data were used at a first (T1) and second
(T2) assessment, separated by three years. The objective was to test the hypotheses of
incident and chronic sleep disturbance at T2 being associated with (i) self-reports of diag-
noses given by a physician of exhaustion syndrome (‘clinical burnout’), anxiety disorder,
depression and functional somatic syndromes, and (ii) high level of stress, burnout,
anxiety and depression in a general adult population, and that the level of stress,
burnout, anxiety and depression would be stronger in chronic than in incident sleep dis-
turbance. Incident sleep disturbance (disturbance at T2, but not T1) and chronic sleep
disturbance (at both T1 and T2) were compared with a reference group defined as not
having disturbed sleep at either T1 or T2. An anxiety disorder included the diagnoses
generalized anxiety disorder (GAD), panic disorder and/or (PTSD), and functional
somatic syndromes included fibromyalgia, IBS and/or migraine.

Materials and methods

Study population and sample

Data were used from the Västerbotten Environmental Health Study, which investigates
mental and somatic health in a general Swedish adult population (Palmquist et al.,
2014). The county of Västerbotten in Northern Sweden has a population of approxi-
mately 270,000 inhabitants (about 200,000 aged 18–79 years) and an age and sex distri-
bution that is very similar to the general Swedish population (Statistics Sweden, 2010).

A random sample of 8520 individuals aged 18–79 years fromVästerbotten was bymeans
of the municipal register invited to participate at T1 in 2010. The sample was stratified for
age and sex according to the age strata 18–29, 30–39, 40–49, 50–59, 60–69 and 70–79 years.
Among the invited, 3406 (40.0%) agreed to participate. Of these, 3181 were still alive and
living in Västerbotten at T2 in 2013, of which 2336 (73.4%) agreed to participate again.
Numbers of respondents across age and sex strata at T1 and T2 are given in Table 1.

Table 1. Numbers of respondents (and response rate in percentage) across age and sex strata at a first
(T1) and second (T2) assessment.

T1 T2

Age (years) Women Men Women Men

18–29 307 (32.1) 179 (17.3) 137 (59.5) 76 (54.7)
30–39 266 (40.3) 177 (24.7) 165 (66.3) 90 (53.9)
40–49 288 (40.5) 230 (31.0) 197 (71.9) 139 (61.8)
50–59 367 (50.9) 295 (39.5) 283 (79.3) 226 (77.4)
60–69 405 (58.4) 356 (50.7) 324 (82.2) 293 (84.2)
70–79 265 (53.8) 271 (63.9) 200 (50.8) 206 (80.8)
Total sample 1898 (45.2) 1508 (34.9) 1306 (74.5) 1030 (72.2)
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Single questions

Data at T2 from single questions and questionnaire instruments were used to study
factors associated with sleep disturbance. Apart from single questions used for a back-
ground description of the participants, the question ‘Have you been diagnosed with
this condition by a physician?’ was used to assess self-report of having been given a diag-
nosis of GAD, panic disorder, PTSD, depression, exhaustion syndrome, fibromyalgia,
IBS and migraine, which were on a list from which to be chosen. Exhaustion syndrome
is a diagnosis used in Sweden for cases with similar symptoms of ‘clinical burnout.’ It is
defined as distinct mental and somatic impact after long-term stress, with diagnostic cri-
teria that include physical and psychological exhaustion, lack of mental energy, a certain
symptom pattern, symptoms causing clinical suffering or reduced capacity at work or in
social life, and the condition not being caused by substances or somatic disease (Swedish
National Board of Health and Welfare, 2003).

Questionnaire instruments

Perceived, rather than objectively measured sleep, was assessed since perceived poor
sleep may be more relevant in this context as it may lead to worry and stress, which,
in turn, may perpetuate sleep disturbance and potentially lead to disease (Roth &
Roehrs, 2003). The Karolinska Sleep Questionnaire (KSQ; Åkerstedt et al., 2008;
Nordin et al., 2013) was used for this purposes. The KSQ consists of 18 items and assesses
the dimensions poor sleep quality, non-restorative sleep, daytime sleepiness, and sleep
apnea. The response options for the KSQ are (0) Never, (1) Seldom (occasionally), (2)
Sometimes (several times per month), (3) Often (1–2 times per week), (4) Most of the
time (3–4 times per week), and (5) Always (5 times or more per week), and the partici-
pants are asked to consider their sleep for the past three months. The score for each sub-
scale is calculated as the mean across items. The condition of sleep disturbance was based
on an index of the two dimensions sleep quality and non-restorative sleep of the KSQ.
The items in the sleep quality dimension were ‘difficulties falling asleep,’ ‘repeated awa-
kenings with difficulties falling asleep again,’ ‘premature awakenings, and disturbed/rest-
less sleep,’ and those in the non-restorative sleep dimension were ‘difficulties waking up,’
‘not well-rested on awakening,’ and ‘feelings of being exhausted at awakening.’ The
inclusion criterion for sleep disturbance required one or more of the seven items (symp-
toms) to be rated as 4 or 5 (≥3 times per week). This is in accordance with the DSM-5
criteria for insomnia, which includes sleep difficulty occurring at least three nights per
week for at past 3 months. Based on this criterion, incident disturbed sleep was
defined as disturbed sleep at T2, but not at T1, and chronic disturbed sleep as disturbed
sleep at both T1 and T2. Referents were defined as not having disturbed sleep either at T1
or T2. The KSQ has good reliability, construct validity, and criterion validity (Nordin
et al., 2013). Cronbach’s alpha for the present sample was 0.84 for the items of the
sleep disturbance index.

The Swedish version (Nordin & Nordin, 2013) of the 10-item Perceived Stress Scale
(PSS-10; Cohen & Williamson, 1988) was used to measure degree to which situations
in the person’s life are appraised as stressful, with items that tap how unpredictable,
uncontrollable, and overloaded respondents have found their lives in the last month
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(e.g. ‘How often have you felt that you were unable to control the important things in
your life?’). The scale ranges from 0 to 40 (high score representing high stress level). It
has documented good reliability and construct validity (Cohen & Williamson, 1988;
Nordin & Nordin, 2013). Cronbach’s alpha for the present sample was 0.83 for the
PSS-10.

The Shirom Melamed Burnout Questionnaire (SMBQ; Melamed et al., 1992), trans-
lated to Swedish (Grossi et al., 2003), was used to assess burnout in terms of physical
fatigue, cognitive weariness, tension and listlessness. The global scale (ranging from 1
to 7 in score with high score indicating high level of burnout) was used for the
present purposes which is based on all 22 items. The SMBQ has good construct validity
and reliability (Grossi et al., 2003). Cronbach’s alpha for the present sample was 0.95 for
the SMBQ.

The Swedish version (Lisspers et al., 1997) of the Hospital Anxiety and Depression
Scale (HADS; Zigmond & Snaith, 1983) was used to assess anxiety (HADS-A) and
depression (HADS-D). It consists of seven items for anxiety (e.g. ‘Worrying thoughts
go through my mind’) and seven for depression (e.g. ‘I have lost interest in my appear-
ance’) regarding the past week. Each scale ranges from 0 to 21 (high score representing
high anxiety and depression). The HADS has good discriminant and concurrent validity
and good internal consistency (Bjelland et al., 2002). Cronbach’s alpha for the present
sample was 0.85 for the HADS-A and 0.84 for the HADS-D.

Procedure

The participants were mailed the questionnaire, to be returned by mail with prepaid
postage. It was sent together with a letter containing information regarding confidenti-
ality, intended use of the data and voluntariness. A reminder was sent to non-responders
after fully three weeks, and, if needed, an additional reminder and a new copy of the ques-
tionnaire after another three weeks. The participants responded to the questionnaire
during the period March to April at T1 (2010) and T2 (2013). The data collection was
conducted in accordance with the Helsinki Declaration, and is approved by the Umeå
Regional Ethics Board (Dnr 09-171M) and the Swedish Ethical Review Authority (Dnr
2022-05265-02). All participants gave their informed consent to participate.

Statistical analysis

Missing values were estimated with multiple imputation using fully conditional Markov
chain Monte Carlo procedure (Schunk, 2008) with 10 maximum iterations by means of
which five imputations were generated, and the obtained estimate value averaged. The
percentage of the missing data from the questionnaire instruments at T2 was 1.49%
for the PSS-10, 2.47% for the SMBQ, and 1.24% for the HADS. Corresponding percen-
tage for the KSQ was 2.43% at T1 and 2.80% at T2.

Based on the sleep disturbance index, an incident sleep disturbance group, a chronic
sleep disturbance group, and a reference group were formed and compared on demo-
graphics, physical exercise and sleep variables at T2 with overall one-way analysis of var-
iance (ANOVA) and chi-square analysis, followed by post-hoc analysis with ANOVA
and chi-square analysis.
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Percentages of those with sleep disturbance who had been given a diagnosis of anxiety
disorder (GAD, panic disorder and/or PTSD), depression, exhaustion syndrome, and
functional somatic syndrome (fibromyalgia, IBS and/or migraine) were calculated. As
a further step, binary logistic regression analyses were conducted to study these diagnoses
as being associated with incident and chronic sleep disturbance, providing odds ratios
and 95% confidence intervals. Age, sex, being married or living with partner and physical
exercise at T2 were controlled for since these variables differed significantly between
groups. Score on sleep apnea (disruptive breathing), assessed with the Sleep apnea sub-
scale of the KSQ (Nordin et al., 2013) was also controlled for.

Group differences in degree of stress, burnout, anxiety and depression were tested
statistically with overall one-way analysis of covariance (ANCOVA), with age, sex,
being married or living with partner, physical exercise and sleep apnea as covariates, fol-
lowed by post-hoc ANCOVAs. Partial eta2 was used as a measure of effect size. The α-
level was set at 0.05. SPSS Statistics 26 (IBM Corporation, New York) was used for the
statistical analyses.

Ethics statement

The data collection was conducted in accordance with the Helsinki Declaration, and is
approved by the Umeå Regional Ethics Board (Dnr 09-171M) and the Swedish Ethical
Review Authority (Dnr 2022-05265-02). All participants gave their informed consent
to participate.

Results

Among the 2336 participants, 303 (13.0%) met the criterion for incident sleep disturbance,
343 (14.7%) for chronic sleep disturbance, and 1421 (60.8%) for being a referent. Remain-
ing 269 (11.5%) were excluded from further analysis. The case and referent groups are
described on demographics, physical exercise and sleep variables in Table 2. Group differ-
ences were found for age, sex, being married or living with partner, physical exercise, time
slept, sleep duration needed, extent of sufficient sleep, and scores on the four KSQ sub-
scales, but not for education. The Pearson correlation coefficients for the six pairwise cor-
relations between scores on the PSS-10, SMBQ, HADS-A and HADS-D ranged from 0.55
to 0.70 at T1 and from 0.53 to 0.70 (p < 0.001 in all cases) at T2.

Percentages of the participants in the incident and chronic sleep disturbance groups who
at T2 reported having been given a diagnosis of anxiety disorder, depression, exhaustion
syndrome, and functional somatic syndrome by a physician are shown in Figure 1. The
prevalence rates ranged between 2.6% and 7.9% in the incident group, and between 6.1%
and 19.0% in the chronic group. The figure also shows ORs for these diagnoses, which
were significantly larger than unity for all four diagnoses in the chronic group (1.74–
2.19), and for exhaustion syndrome and depression in the incident group (2.18–2.37).

Mean scores at T2 on stress, burnout, anxiety and depression for the three sleep
groups are presented in Figure 2. Results on the overall ANCOVAs showed significant
group differences for stress (F = 92.42, partial eta2 = 0.083), burnout (F = 201.92, partial
eta2 = 0.166), anxiety (F = 131.62, partial eta2 = 0.115) and depression (F = 121.44,
partial eta2 = 0.107) for the three groups. Post-hoc ANCOVAs showed that the degree
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of all four conditions increased significantly from the referents to the incident and
chronic sleep disturbance groups, in that order, expect for the two latter groups that
did not differ in depression (Figure 2).

Discussion

The present objective was to test hypotheses of associations in incident and chronic sleep
disturbance with self-reports of physician-based diagnosis of psychiatric conditions of

Figure 1. Prevalence of self-report of physician-based diagnoses in incident and chronic sleep disturb-
ance. Odds ratios, confidence intervals (CIs) and p-values (*p < 0.05, **p < 0.01, ***p < 0.001, nsnon-
significant) for comorbidity with these diagnoses are given when adjusted for age, sex, married or
living with partner, physical exercise, and sleep apnea. Referents were used as a reference group.
The vertical dashed line represents an odds ratio of unity.

Table 2. Description of the groups at a second assessment (T2), showing results from post-hoc
analysis of variance and chi-square analysis.

Referents Incident Chronic Post-hoc
(R; n = 1421) sleep sleep

disturbance disturbance
(I; n = 303) (C; n = 343)

Age, mean±SD years 58.2±14.7 54.8±17.2 54.6±16.1 R>I=C
Women, n (%) 728 (51.2) 179 (59.1) 232 (67.6) R<I=C
University education 590 (41.9) 116 (38.8) 138 (40.1)
Married or living with partner, n (%) 908 (64.4) 167 (55.9) 196 (57.8) R>I & C, I=C
Physical exercise ≥twice/week, n (%) 1009 (71.6) 195 (64.8) 228 (67.5) R>I, R=C, I=C
Time slept/night, mean±SD hours 7.14±0.95 6.76±1.29 6.43±1.55 R>I>C
Sleep duration needed/night,
mean±SD hours 7.47±0.83 7.71±1.20 7.92±1.55 R<I=C

Extent of sufficient sleep, n (%) R>I>C
Yes, enough at large or definitely
Enough 1125 (80.0) 140 (47.9) 80 (24.0)
No, somewhat not enough 251 (17.9) 94 (32.2) 129 (38.7)
No, far from enough or clearly
not enough 27 (2.0) 58 (19.9) 125 (37.5)

KSQ, mean±SD
Poor sleep quality 1.18±0.63 2.40±1.10 2.73±1.02 R<I<C
Non-restorative sleep 0.92±0.60 2.28±1.02 2.46±1.09 R<I=C
Daytime sleepiness 0.85±0.60 1.76±1.08 1.87±1.02 R<I=C
Sleep apnea 0.61±0.77 1.15±1.32 1.07±1.25 R<I=C

KSQ = Karolinska Sleep Questionnaire.
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mental ill-health and functional somatic syndromes, and with level of stress and different
types of mental ill-health in a general population. The results provide support for the
hypotheses regarding chronic sleep disturbance. Thus, diagnoses of anxiety disorder,
depression, exhaustion syndrome and functional somatic syndrome had ORs that were
significantly larger than unity, with a 1.74- to 2.19-fold increased risk. In absolute
terms the prevalence rates for these diagnoses in chronic sleep disturbance ranged
from 6.1% to 19.0%. Furthermore, compared to the reference group, the chronic sleep dis-
turbance group showed higher level of stress, burnout, anxiety and depression. The effect
sizes (partial eta2 ranging from 0.083 to 0.166) from the overall ANCOVAs can be con-
sidered as medium to large (Cohen, 1988). The results on degree of mental ill-health for
burnout, anxiety and depression can be considered as supplementary to those on diagnoses
of anxiety disorder, depression and exhaustion syndrome, and together the findings indeed
suggest that anxiety/anxiety disorder, depression and burnout/exhaustion syndrome are
associated with chronic sleep disturbance.

The present findings corroborate previous findings in that stress, depression, anxiety
and somatic symptoms are associated with chronic sleep (Fernandez-Mendoza et al.,
2012; Ionescu et al., 2021; Neckelmann et al., 2007; Singareddy et al., 2012; Vgontzas
et al., 2012).

In line with Fernandez-Mendoza et al. (2012), incident sleep disturbance indicates an
increased risk of mental and somatic symptoms. Our results provide partial support for
the hypotheses regarding incident sleep disturbance. Whereas the ORs were larger than

Figure 2. Mean ± SE scores on measures of stress and mental ill-health in the incident and chronic
sleep disturbance and referent groups, and results from post-hoc comparisons (**p < 0.01, ***p <
0.001, nsnon-significant).
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unity for all four diagnoses, the difference was significant for exhaustion syndrome and
depression, but not for anxiety disorder or functional somatic syndrome. The prevalence
rates for these diagnoses in this group ranged from 2.6% to 7.9%. As for chronic sleep
difficulty, the group with incident sleep difficulty showed higher level than the reference
group on stress, burnout, anxiety and depression.

As would be expected, there was a general trend in degree of mental distress being
higher in chronic than in incident sleep disturbance. The degree differed significantly
between the two sleep disturbance groups for stress, burnout and anxiety, whereas it
did not reach significance for depression. However, a consistent trend of this kind was
not found for the ORs, which may partly be due to the use of categorical data typically
being less sensitive than use of continuous data.

Several mechanisms may contribute to sleep disturbance being associated with the
studied health conditions. Less than normal deep sleep has been demonstrated in
anxiety (Lee & Douglass, 2010), that may be due to a change in the circadian rhythm
(Coles et al., 2015). Stress-induced elevation of inflammatory markers (interleukin-6
and serum intercellular adhesion molecule) has been suggested to cause sleep disturbance
in depression (Motivala et al., 2005). Panic attacks at night resulting in being afraid to fall
asleep may explain disturbed sleep in panic disorder, and fragmented sleep and increased
motor activity and arousal in PTSD (Lee & Douglass, 2010). Fragmented sleep and
increased arousal has been found also in burnout as well as more stage-1 sleep, less
slow-wave sleep and rapid eye movement sleep, and a lower delta power density in
non-rapid eye movement sleep (Ekstedt et al., 2006). There is support for pain being a
strong cause of disturbed sleep (Hamilton et al., 2008; Osorio et al., 2006; Roizenblatt
et al., 2011), which may explain disturbed sleep in fibromyalgia, migraine and probably
also IBS. Kellow et al. (1990) reported episodes of clustered contractions in IBS that were
associated with incident abdominal pain and discomfort.

Level of stress was found to be associated with sleep disturbance, and is likely to play a
crucial role in the relation between mental ill-health/functional somatic syndromes and
disturbed sleep. Åkerstedt (2006) describes the stress – sleep interaction as activation of
the sympatho-adreno-medullary and hypothalamo-pituitary-adrenocortical systems,
with increased levels of catecholamines, cortisol, adrenocorticotropic and corticotropin
releasing hormones as well as increased activation of the cardiovascular system. He
further argues that stress systems interact with the endocrine, gastrointestinal, and
immune systems through complex stimulatory and inhibitory feedback pathways.

Comorbidity between anxiety, depression and burnout is well documented (Kaufman
& Charney, 2000; Swedish National Board of Health andWelfare, 2003). Regarding func-
tional somatic syndromes, fibromyalgia has shown comorbidity with anxiety, panic dis-
order, PTSD and depression (Bernik et al., 2013; Hudson et al., 1992; Toussaint et al.,
2017), IBS with GAD, panic disorder, PTSD and depression (Ståhlberg et al., 2018),
and migraine with anxiety, panic disorder, exhaustion syndrome and depression (Grass-
ini & Nordin, 2017). This implies that several of the described mechanisms that can con-
tribute to disturbed sleep may be at hand in the studied conditions. This is supported by
the rather high correlation coefficients (0.53–0.70) between scores on the PSS-10, SMBQ,
HADS-A and HADS-D.

Although outside the scope of the present study, there is support for a bidirectional
relation between sleep disturbance and both anxiety (Alvaro et al., 2013), depression

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 9



(Alvaro et al., 2013; Reimann et al., 2001; Xu et al., 2012) and stress/burnout/exhaustion
syndrome (Armon et al., 2008; Söderström et al., 2012). Ohayon and Roth (2003)
reported that in most cases of mood disorders, sleep disturbance appear before or at
the same time as the mood disorder, whereas sleep disturbance appears mostly at the
same time or after an anxiety disorder. Apart from one condition leading to the devel-
opment of a new condition, a certain condition may also aggravate and sustain an exist-
ing condition. For example, sleep disturbance has been suggested to hamper recovery
from burnout and exhaustion syndrome (Grossi et al., 2015; Sonnenschein et al.,
2007). There may also be a bidirectional relationship between sleep disturbance and func-
tional somatic syndromes, predominantly due to the pain in these syndromes causing
difficulties initiating sleep, and sleep disturbance exaggerating the pain (Arnison et al.,
2022). Although longitudinal data were used in the present study, the focus was on com-
paring incident and chronic disturbed sleep in their associations with other health issues
at T2, using T1 data only to determine whether the sleep disturbance at T2 was con-
sidered chronic of not. Future studies may use designs that in a more direct sense
enables investigation of causal direction regarding sleep disturbance and stress/mental
ill-health/functional somatic syndromes.

The present results suggest that duration of the sleep disturbance plays a role for its
association with stress, mental ill-health and functional somatic syndromes, although
associations were found also in incident sleep disturbance. The generally stronger associ-
ations with mental ill-health and functional somatic syndromes in chronic compared to
incident sleep disturbance is likely to be due, at least partly, to poorer sleep quality in
chronic sleep disturbance (Table 2). A clinical implication of these findings is that in
cases of signs of sleep disturbance healthcare professionals should not only investigate
current sleep disturbance, but inquire information also about the patient’s history of
sleep disturbance. Another implication is that healthcare professionals should investigate
potential stress, mental ill-health and functional somatic syndromes in cases of sleep dis-
turbance, and investigate potential sleep disturbance in cases of stress, mental ill-health
and functional somatic syndromes.

Strengths of the present study include use of a population-based sample, a large
sample size, and that the county of Västerbotten has an age and sex distribution that
is similar to that of Sweden in general (Statistics Sweden, 2010). Retrospective infor-
mation about the participants’ sleep behavior three years earlier based on their
memory is highly questionable regarding its reliability. For this reason, the longitudinal
design enabling actual data collection on sleep disturbance also at T1, three year prior to
the main assessment at T2, is another strength of this study.

The study did also have limitations. Whereas the response rate at T2 (73.4%) can be
considered as satisfactory, it was rather low at T1 (40.0%). Notably though, effects of
low response rate have been shown to vary little between response rates of 30–70%
(Galea & Tracy, 2007). A potential selection bias may therefore be more of a
concern. It is possible that persons with severe mental ill-health, in particular
depression, were less likely to participate in the study. If so, the variance in the data
would be smaller than otherwise, and if so, the obtained effect sizes would be underes-
timated. Another limitation is the absence of information about the time of the diag-
noses given by a physician, which restricts us to refer to these as lifetime diagnoses.
However, it is of interest to note that assessment six months after initial assessment
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in a non-patient population has demonstrated high reliability of lifetime assessment of
depression (Andreasen et al., 1981). Furthermore, chronic sleep disturbance was
defined here as disturbed sleep for a 3-month period both at baseline and 3-year
follow-up. This calls for caution since information about sleep disturbance between
the two measurements is not available. However, it is more likely to rate one’s sleep
as disturbed if it was disturbed at a prior occasion, indicating a vicious circle once
sleep has become disturbed (Morin et al., 2009). Yet another limitation is the large
uncertainty of the size of the ORs for the diagnoses in incident sleep disturbance
due to large CIs. A final limitation regards the prevalence rates for incident (13.0%)
and chronic (14.7%) sleep disturbance in 2013. Whereas associations between sleep dis-
turbance, on the one hand, and stress, mental ill-health and functional somatic syn-
dromes, on the other hand, may change only marginally over time, the prevalence of
sleep disturbance may have changed since the assessment in 2013. However, prevalence
of sleep disturbance was not the main focus of the present study.

In conclusion, despite the limitations, the present results suggest an increased risk of a
diagnosis of exhaustion syndrome and depression in incident and chronic sleep disturbance,
and an increased risk of a diagnosis of anxiety disorder and functional somatic syndrome in
the chronic condition. The results further suggest increased level of stress, burnout, anxiety
and depression in incident and chronic sleep disturbance. From a clinical perspective, these
findings imply that health care professionals, apart from stress, should be observant regard-
ing various conditions of mental ill-health and functional somatic syndromes in patients
who present with sleep disturbance, in particular with chronic disturbance.

Acknowledgements

We gratefully acknowledge Eva Palmquist for valuable help with the database. This study is an
extension of undergraduate theses by Hampus Enkvist, Albin Öhman and Matias Pitkänen.

Author’s contributions

SN was responsible for the study design and for providing data. HA, AÖ, MP and SN
were responsible for statistical analysis. HA, AÖ and MP wrote the initial drafts of the
manuscript, and MN and SN revised the manuscript. All authors reviewed and agreed
upon the final version of the manuscript.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by AFA Insurance in Sweden [grant number 190082].

Data availability statement

Data used for this analysis will be made available upon request.

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 11



Institutional review board statement

The study was conducted in accordance with the Declaration of Helsinki and was
approved by an Institutional Review Board/Ethics committee. See details under Methods.

References

Swedish national board of health and welfare. (2003). Utmattningssyndrom: Stressrelaterad
psykisk ohälsa [Exhaustion syndrome: Stress-related mental illness]. Stockholm: Bjurner
och Bruno.

Åkerstedt, T. (2006). Psychosocial stress and impaired sleep. Scandinavian Journal of Work,
Environment & Health, 32(6), 493–501. https://doi.org/10.5271/sjweh.1054

Åkerstedt, T., Ingre, M., Broman, J. E., & Kecklund, G. (2008). Disturbed sleep in shift workers,
day workers, and insomniacs. Chronobiology International, 25(2–3), 333–348. https://doi.org/
10.1080/07420520802113922

Alvaro, P., Roberts, R., & Harris, J. A. (2013). A systematic review assessing bidirectionality
between sleep disturbances, anxiety, and depression. Sleep, 36(7), 1059–1068. https://doi.org/
10.5665/sleep.2810

Andreasen, N. C., Grove, W. M., Shapiro, R. W., Keller, M. B., Hirschfeld, R. M., & McDonald-
Scott, P. (1981). Reliability of lifetime diagnosis. Archives of General Psychiatry, 38(4), 400–
405. https://doi.org/10.1001/archpsyc.1981.01780290034003

Armon, G., Shirom, A., Shapira, I., & Melamed, S. (2008). On the nature of burnout–insomnia
relationships: A prospective study of employed adults. Journal of Psychosomatic Research, 65
(1), 5–12. https://doi.org/10.1016/j.jpsychores.2008.01.012

Arnison, T., Schrooten, M. G. S., Hesser, H., Jansson-Fröjmark, M., & Persson, J. (2022).
Longitudinal, bidirectional relationships of insomnia symptoms and musculoskeletal pain
across adolescence: The mediating role of mood. Pain, 163(2), 287–298. https://doi.org/10.
1097/j.pain.0000000000002334

Bellini, M., Gemignani, A., Gambaccini, D., Toti, S., Menicucci, D., Stasi, C., Costa, F., Mumolo,
M. G., Ricchiuti, A., Bedini, R., de Bortoli, N., & Marchi, S. (2011). Evaluation of latent links
between irritable bowel syndrome and sleep quality. World Journal of Gastroenterology, 17
(46), 5089–5096. https://doi.org/10.3748/wjg.v17.i46.5089

Bernik, M., Sampaio, T. P. A., & Gandarela, L. (2013). Fibromyalgia comorbid with anxiety dis-
orders and depression: Combined medical and psychological treatment. Current Pain and
Headache Reports, 17(9), 358. https://doi.org/10.1007/s11916-013-0358-3

Bjelland, I., Dahl, A., Haug, T., & Neckelmann, D. (2002). The validity of the hospital anxiety and
depression scale. Journal of Psychosomatic Research, 52(2), 69–77. https://doi.org/10.1016/
S0022-3999(01)00296-3

Cohen, J. (1988). Statistical power analysis for the behavioral science (2nd ed.). Lawrence Erlbaum.
Cohen, S., & Williamson, G. M. (1988). Perceived stress in a probability sample of the United

States. In S. Spacapan & S. Oskamp (Eds.), The social psychology of health (pp. 31–67). Sage.
Coles, M., Schubert, J., & Nota, J. (2015). Sleep, circadian rhythms and anxious traits. Current

Psychiatry Reports, 17(9), 73. https://doi.org/10.1007/s11920-015-0613-x
Cox, R. C., & Olatunji, B. O. (2020). Sleep in the anxiety-related disorders: A meta-analysis of sub-

jective and objective research. Sleep Medicine Reviews, 51, 101282. https://doi.org/10.1016/j.
smrv.2020.101282

Crowley, K. (2011). Sleep and sleep disorders in older adults. Neuropsychology Review, 21(1), 41–
53. https://doi.org/10.1007/s11065-010-9154-6

Doghramji, K. (2006). The epidemiology and diagnosis of insomnia. American Journal of Managed
Care, 12, S214.

Ekstedt, M., Söderström, M., Åkerstedt, T., Nilsson, J., Søndergaard, H.-P., & Aleksander, P.
(2006). Disturbed sleep and fatigue in occupational burnout. Scandinavian Journal of Work,
Environment & Health, 32(2), 121–131. https://doi.org/10.5271/sjweh.987

12 H. ENKVIST ET AL.

https://doi.org/10.5271/sjweh.1054
https://doi.org/10.1080/07420520802113922
https://doi.org/10.1080/07420520802113922
https://doi.org/10.5665/sleep.2810
https://doi.org/10.5665/sleep.2810
https://doi.org/10.1001/archpsyc.1981.01780290034003
https://doi.org/10.1016/j.jpsychores.2008.01.012
https://doi.org/10.1097/j.pain.0000000000002334
https://doi.org/10.1097/j.pain.0000000000002334
https://doi.org/10.3748/wjg.v17.i46.5089
https://doi.org/10.1007/s11916-013-0358-3
https://doi.org/10.1016/S0022-3999(01)00296-3
https://doi.org/10.1016/S0022-3999(01)00296-3
https://doi.org/10.1007/s11920-015-0613-x
https://doi.org/10.1016/j.smrv.2020.101282
https://doi.org/10.1016/j.smrv.2020.101282
https://doi.org/10.1007/s11065-010-9154-6
https://doi.org/10.5271/sjweh.987


Epstein, S. A., Kay, G., Clauw, D., Heaton, R., Klein, D., Krupp, L., Kuck, J., Leslie, V., Masur, D.,
Wagner, M., Waid, R., & Zisook, S. (1999). Psychiatric disorders in patients with fibromyalgia.
Psychosomatics, 40(1), 57–63. https://doi.org/10.1016/S0033-3182(99)71272-7

Fernandez-Mendoza, J., Vgontzas, A. N., Bixler, E. O., Singareddy, R., Shaffer, M. L., Calhoun, S.
L., Karataraki, M., Vela-Bueno, A., & Liao, D. (2012). Clinical and polysomnographic predictors
of the natural history of poor sleep in the general population. Sleep, 35(5), 689–697. https://doi.
org/10.5665/sleep.1832

Galea, S., & Tracy, M. (2007). Participation rates in epidemiologic studies. Annals of Epidemiology,
17(9), 643–653. https://doi.org/10.1016/j.annepidem.2007.03.013

Gellis, L., Lichstein, K., Scarinci, I., Durrence, H., Taylor, D., Bush, A., & Riedel, B. (2005).
Socioeconomic status and insomnia. Journal of Abnormal Psychology, 114(1), 111–118.
https://doi.org/10.1037/0021-843X.114.1.111

Gosling, J., Batterham, P., Glozier, N., & Christensen, H. (2014). The influence of job stress, social
support and health status on intermittent and chronic sleep disturbance: An 8-year longitudinal
analysis. Sleep Medicine, 15(8), 979–985. https://doi.org/10.1016/j.sleep.2014.04.007

Grassini, S., & Nordin, S. (2017). Comorbidity in migraine with functional somatic syndromes,
psychiatric disorders and inflammatory diseases: A matter of central sensitization? Behavioral
Medicine, 43(2), 91–99. https://doi.org/10.1080/08964289.2015.1086721

Grossi, G., Perski, A., Blomkvist, V., Evengård, B., & Orth-Gomér, K. P. (2003). Physiological cor-
relates of burnout among women. Journal of Psychosomatic Research, 55(4), 309–316. https://
doi.org/10.1016/S0022-3999(02)00633-5

Grossi, G., Perski, A., Osika, W., & Savic, I. (2015). Stress-related exhaustion disorder – clinical
manifestation of burnout? A review of assessment methods, sleep impairments, cognitive dis-
turbances, and neuro-biological and physiological changes in clinical burnout. Scandinavian
Journal of Psychology, 56(6), 626–636. https://doi.org/10.1111/sjop.12251

Hamilton, N., Affleck, G., Tennen, H., Karlson, C., Luxton, D., Preacher, K., & Emplin, J. (2008).
Fibromyalgia: The role of sleep in affect and in negative event reactivity and recovery. Health
Psychology, 27(4), 490–497. https://doi.org/10.1037/0278-6133.27.4.490

Hausteiner-Wiehle, C., & Henningsen, P. (2014). Irritable bowel syndrome: Relations with func-
tional, mental, and somatoform disorders. World Journal of Gastroenterology, 20(20), 6024–
6030. https://doi.org/10.3748/wjg.v20.i20.6024

Headache Classification Committee of the International Headache Society. (2013). The inter-
national classification of headache disorders (3rd ed.). Cephalalgia, 33(9), 629–808. https://
doi.org/10.1177/0333102413485658

Höglund, P., Hakelind, C., & Nordin, S. (2020). Severity and prevalence of various types of mental
ill-health in a general adult population: Age and sex differences. BMC Psychiatry, 20(1), 1–11.
https://doi.org/10.1186/s12888-020-02557-5

Hudson, J. I., Goldenberg, D. L., Pope Jr, H. G., Keck Jr, P. E., & Schlesinger, L. (1992).
Comorbidity of fibromyalgia with medical and psychiatric disorders. The American Journal
of Medicine, 92(4), 363–367. https://doi.org/10.1016/0002-9343(92)90265-D

Ionescu, C. G., Popa-Velea, O., Mihăilescu, A. I., Talaşman, A. A., & Bădărău, I. A. (2021). Somatic
symptoms and sleep disorders: A literature review of their relationship, comorbidities and treat-
ment. Healthcare, 9(9), 1128. https://doi.org/10.3390/healthcare9091128

Ji, X., Ivers, H., Savard, J., LeBlanc, M., & Morin, C. M. (2019). Residual symptoms after natural
remission of insomnia: Associations with relapse over 4 years. Sleep, 42(8), 1–8. https://doi:10.
1093/sleep/zsz122

Kaufman, J., & Charney, D. (2000). Comorbidity of mood and anxiety disorders. Depression and
Anxiety, 12(S1), 69–76. https://doi.org/10.1002/1520-6394(2000)12:1+<69::AID-DA9>3.0.CO;2-K

Kellow, J. E., Gill, R. C., & Wingate, D. L. (1990). Prolonged ambulant recordings of small bowel
motility demonstrate abnormalities in the irritable bowel syndrome. Gastroenterology, 98(5),
1208–1218. https://doi.org/10.1016/0016-5085(90)90335-X

Kredlow, A., Capozzoli, M., Hearon, B., Calkins, M., & Otto, M. (2015). The effects of physical
activity on sleep: A meta-analytic review. Journal of Behavioral Medicine, 38(3), 427–449.
https://doi.org/10.1007/s10865-015-9617-6

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 13

https://doi.org/10.1016/S0033-3182(99)71272-7
https://doi.org/10.5665/sleep.1832
https://doi.org/10.5665/sleep.1832
https://doi.org/10.1016/j.annepidem.2007.03.013
https://doi.org/10.1037/0021-843X.114.1.111
https://doi.org/10.1016/j.sleep.2014.04.007
https://doi.org/10.1080/08964289.2015.1086721
https://doi.org/10.1016/S0022-3999(02)00633-5
https://doi.org/10.1016/S0022-3999(02)00633-5
https://doi.org/10.1111/sjop.12251
https://doi.org/10.1037/0278-6133.27.4.490
https://doi.org/10.3748/wjg.v20.i20.6024
https://doi.org/10.1177/0333102413485658
https://doi.org/10.1177/0333102413485658
https://doi.org/10.1186/s12888-020-02557-5
https://doi.org/10.1016/0002-9343(92)90265-D
https://doi.org/10.3390/healthcare9091128
https://doi:10.1093/sleep/zsz122
https://doi:10.1093/sleep/zsz122
https://doi.org/10.1002/1520-6394(2000)12:1+%3C69::AID-DA9%3E3.0.CO;2-K
https://doi.org/10.1016/0016-5085(90)90335-X
https://doi.org/10.1007/s10865-015-9617-6


Krystal, A., & Thakur, M. (2008). Sleep disturbance in psychiatric disorders: Effects on function
and quality of life in mood disorders, alcoholism, and schizophrenia. Annals of Clinical
Psychiatry, 20(1), 39–46. https://doi.org/10.1080/10401230701844661

Kudielka, B. M., Bellingrath, S., & Hellhammer, D. H. (2006). Cortisol in burnout and vital exhaus-
tion: An overview. Giornale Italiano di Medicina del Lavoro ed Ergonomia, 28(S1), 34–42.

Lee, E., & Douglass, A. (2010). Sleep in psychiatric disorders: Where are we now? The Canadian
Journal of Psychiatry, 55(7), 403–412. https://doi.org/10.1177/070674371005500703

Lisspers, J., Nygren, A., & Söderman, E. (1997). Hospital anxiety and depression scale (HAD):
some psychometric data for a Swedish sample. Acta Psychiatrica Scandinavica, 96(4), 281–
286. https://doi.org/10.1111/j.1600-0447.1997.tb10164.x

Longstreth, G. F., Thompson, W. G., Chey, W. D., Houghton, L. A., Mearin, F., & Spiller, R. C.
(2006). Functional bowel disorders. Gastroenterology, 130(5), 1480–1491. https://doi.org/10.
1053/j.gastro.2005.11.061

McEwen, B. S. (1998). Stress, adaptation, and disease: Allostasis and allostatic load. Annals of the
New York Academy of Sciences, 840(1), 33–44. https://doi.org/10.1111/j.1749-6632.1998.
tb09546.x

Melamed, S., Kushnir, T., & Shirom, A. (1992). Burnout and risk factors for cardiovascular dis-
eases. Behavioral Medicine, 18(2), 53–60. https://doi.org/10.1080/08964289.1992.9935172

Morin, C. M., Bélanger, L., LeBlanc, M., Ivers, H., Savard, J., Espie, C. A., Mérette, C., Baillargeon,
L., & Grégoire, J.-P. (2009). The natural history of insomnia. Archives of Internal Medicine, 169
(5), 447–453. https://doi.org/10.1001/archinternmed.2008.610

Morin, C. M., LeBlanc, M., Ivers, H., Bélanger, L., Mérette, C., Savard, J., & Jarrin, D. C. (2014).
Monthly fluctuations of insomnia symptoms in a population-based sample. Sleep, 37(2), 319–
326. https://doi.org/10.5665/sleep.3406

Motivala, S., Sarfatti, J., Olmos, A., Irwin, L., & R, M. (2005). Inflammatory markers and sleep dis-
turbance in major depression. Psychosomatic Medicine, 67(2), 187–194. https://doi.org/10.1097/
01.psy.0000149259.72488.09

Neckelmann, D., Mykletun, A., & Dahl, A. A. (2007). Chronic insomnia as a risk factor for devel-
oping anxiety and depression. Sleep, 30(7), 873–880. https://doi.org/10.1093/sleep/30.7.873

Nollet, M., Wisden, W., & Franks, N. P. (2020). Sleep deprivation and stress: A reciprocal relation-
ship. Interface Focus, 10(3), 20190092. https://doi.org/10.1098/rsfs.2019.0092

Nordin, M., Åkerstedt, T., & Nordin, S. (2013). Psychometric evaluation and normative data for
the Karolinska Sleep Questionnaire. Sleep and Biological Rhythms, 11(4), 216–226. https://doi.
org/10.1111/sbr.12024

Nordin, M., & Nordin, S. (2013). Psychometric evaluation and normative data of the Swedish
version of the 10-item perceived stress scale. Scandinavian Journal of Psychology, 54(6), 502–
507. https://doi.org/10.1111/sjop.12071

Ohayon, M., Carskadon, M., Guilleminault, C., & Vitiello, M. (2004). Meta-analysis of quantitative
sleep parameters from childhood to old age in healthy individuals: Developing normative sleep
values across the human lifespan. Sleep, 27(7), 1255–1273. https://doi.org/10.1093/sleep/27.7.1255

Ohayon, M. M., & Roth, T. (2003). Place of chronic insomnia in the course of depressive and
anxiety disorders. Journal of Psychiatric Research, 37(1), 9–15. https://doi.org/10.1016/S0022-
3956(02)00052-3

Osorio, C., Gallinaro, A., Lorenzi-filho, G., & Lage, L. (2006). Sleep quality in patients with fibro-
myalgia using the Pittsburgh sleep quality index. Journal of Rheumatology, 33, 1863–1865.

Palmquist, E., Claeson, A.-S., Neely, G., Stenberg, B., & Nordin, S. (2014). Overlap in prevalence
between various types of environmental intolerance. International Journal of Hygiene and
Environmental Health, 217(4–5), 427–434. https://doi.org/10.1016/j.ijheh.2013.08.005

Paparrigopoulos, T., Tzavara, C., Theleritis, C., Psarros, C., Soldatos, C., & Tountas, Y. (2010).
Insomnia and its correlates in a representative sample of the Greek population. BMC Public
Health, 10(1), 531. https://doi.org/10.1186/1471-2458-10-531

Reimann, D., Berger, M., & Voderholzer, U. (2001). Sleep and depression – results from psycho-
biological studies: An overview. Biological Psychology, 57(1-3), 67–103. https://doi.org/10.1016/
S0301-0511(01)00090-4

14 H. ENKVIST ET AL.

https://doi.org/10.1080/10401230701844661
https://doi.org/10.1177/070674371005500703
https://doi.org/10.1111/j.1600-0447.1997.tb10164.x
https://doi.org/10.1053/j.gastro.2005.11.061
https://doi.org/10.1053/j.gastro.2005.11.061
https://doi.org/10.1111/j.1749-6632.1998.tb09546.x
https://doi.org/10.1111/j.1749-6632.1998.tb09546.x
https://doi.org/10.1080/08964289.1992.9935172
https://doi.org/10.1001/archinternmed.2008.610
https://doi.org/10.5665/sleep.3406
https://doi.org/10.1097/01.psy.0000149259.72488.09
https://doi.org/10.1097/01.psy.0000149259.72488.09
https://doi.org/10.1093/sleep/30.7.873
https://doi.org/10.1098/rsfs.2019.0092
https://doi.org/10.1111/sbr.12024
https://doi.org/10.1111/sbr.12024
https://doi.org/10.1111/sjop.12071
https://doi.org/10.1093/sleep/27.7.1255
https://doi.org/10.1016/S0022-3956(02)00052-3
https://doi.org/10.1016/S0022-3956(02)00052-3
https://doi.org/10.1016/j.ijheh.2013.08.005
https://doi.org/10.1186/1471-2458-10-531
https://doi.org/10.1016/S0301-0511(01)00090-4
https://doi.org/10.1016/S0301-0511(01)00090-4


Roizenblatt, S., Neto, N., & Tufik, S. (2011). Sleep disorders and Fibromyalgia. Current Pain and
Headache Reports, 15(5), 347–357. https://doi.org/10.1007/s11916-011-0213-3

Roth, T., & Roehrs, T. (2003). Insomnia: Epidemiology, characteristics, and consequences. Clinical
Cornerstone, 5(3), 5–15. https://doi.org/10.1016/S1098-3597(03)90031-7

Rothe, N., Schulze, J., Kirschbaum, C., Buske-Kirschbaum, A., Penz, M., Wekenborg, M. K., &
Walther, A. (2020). Sleep disturbances inmajor depressive and burnout syndrome: A longitudinal
analysis. Psychiatry Research, 286, 112868–112868. https://doi.org/10.1016/j.psychres.2020.112868

Schunk, D. A. (2008). AMarkov chainMonte Carlo algorithm formultiple imputation in large surveys.
AStA Advances in Statistical Analysis, 92(1), 101–114. https://doi.org/10.1007/s10182-008-0053-6

Singareddy, R., Vgontzas, A. N., Fernandez-Mendoza, J., Liao, D., Calhoun, S., Shaffer, M. L., &
Bixler, E. O. (2012). Risk factors for incident chronic insomnia: A general population prospec-
tive study. Sleep Medicine, 13(4), 346–353. https://doi.org/10.1016/j.sleep.2011.10.033

Söderström, M., Jeding, K., Ekstedt, M., Perski, A., & Åkerstedt, T. (2012). Insufficient sleep pre-
dicts clinical burnout. Journal of Occupational Health Psychology, 17(2), 175–183. https://doi.
org/10.1037/a0027518

Sonnenschein, M., Sorbi, M. J., van Doornen, L. J., Schaufeli, W. B., & Maas, C. J. (2007). Evidence
that impaired sleep recovery may complicate burnout improvement independently of depress-
ive mood. Journal of Psychosomatic Research, 62(4), 487–494. https://doi.org/10.1016/j.
jpsychores.2006.11.011

Ståhlberg, L., Palmquist, E., & Nordin, S. (2018). Intolerance to environmental chemicals and
sounds in irritable bowel syndrome: Explained by central sensitization? Journal of Health
Psychology, 23(10), 1367–1377. https://doi.org/10.1177/1359105316656242

Statistics Sweden. (2010). Tables on the population of Sweden 2009: 1.3.1 Population by sex, age,
marital status by county Dec. 31, 2009 according to the administrative subdivisions of Jan. 1,
2010.

Talala, K., Martelin, T., Haukkala, A., Härkänen, T., & Prättälä, R. (2012). Socio-economic differ-
ences in self-reported insomnia and stress in Finland from 1979 to 2002: A population-based
repeated cross-sectional survey. BMC Public Health, 12(1), 650. https://doi.org/10.1186/1471-
2458-12-650

Toussaint, L. L., Whipple, M. O., & Vincent, A. (2017). Post-traumatic stress disorder symptoms
may explain poor mental health in patients with fibromyalgia. Journal of Health Psychology, 22
(6), 697–706. https://doi.org/10.1177/1359105315611957

van Laethem, M., Beckers, D., Kompier, M., Kecklund, G., Bossche, S., & Geurts, S. (2015).
Bidirectional relations between work-related stress, sleep quality and perseverative cognition.
Journal of Psychosomatic Research, 79(5), 391–398. https://doi.org/10.1016/j.jpsychores.2015.
08.011

Vgontzas, A. N., Fernandez-Mendoza, J., Bixler, E. O., Singareddy, R., Shaffer, M. L., Calhoun, S.
L., Liao, D., Basta, M., & Chrousos, G. P. (2012). Persistent insomnia: The role of objective short
sleep duration and mental health. Sleep, 35(1), 61–68. https://doi.org/10.5665/sleep.1586

Wolfe, F., Clauw, D. J., Fitzcharles, M. A., Goldenberg, D. L., Katz, R. S., Mease, P., Russell, A.,
Russell, S., Winfield, I. J., Yunus, J. B., & B, M. (2010). The American college of rheumatology
preliminary diagnostic criteria for fibromyalgia and measurement of symptom severity.
Arthritis Care & Research, 62(5), 600–610. https://doi.org/10.1002/acr.20140

Xu, Z., Su, H., Zou, Y., Chen, J., Wu, J., & Chang, W. (2012). Sleep quality of Chinese adolescents:
Distribution and its associated factors. Journal of Paediatrics and Child Health, 48(2), 138–145.
https://doi.org/10.1111/j.1440-1754.2011.02065.x

Yang, C.-M., Lin, S.-C., & Cheng, C.-P. (2013). Transient insomnia versus chronic insomnia: A
comparison study of sleep-related psychological/behavioral characteristics. Journal of Clinical
Psychology, 69(10), 1094–1107. https://doi.org/10.1002/jclp.22000

Zhang, B., &Wing, Y.-K. (2006). Sex differences in insomnia: A meta-analysis. Sleep, 29(1), 85–93.
https://doi.org/10.1093/sleep/29.1.85

Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta Psychiatrica
Scandinavica, 67(6), 361–370. https://doi.org/10.1111/j.1600-0447.1983.tb09716.x

HEALTH PSYCHOLOGY AND BEHAVIORAL MEDICINE 15

https://doi.org/10.1007/s11916-011-0213-3
https://doi.org/10.1016/S1098-3597(03)90031-7
https://doi.org/10.1016/j.psychres.2020.112868
https://doi.org/10.1007/s10182-008-0053-6
https://doi.org/10.1016/j.sleep.2011.10.033
https://doi.org/10.1037/a0027518
https://doi.org/10.1037/a0027518
https://doi.org/10.1016/j.jpsychores.2006.11.011
https://doi.org/10.1016/j.jpsychores.2006.11.011
https://doi.org/10.1177/1359105316656242
https://doi.org/10.1186/1471-2458-12-650
https://doi.org/10.1186/1471-2458-12-650
https://doi.org/10.1177/1359105315611957
https://doi.org/10.1016/j.jpsychores.2015.08.011
https://doi.org/10.1016/j.jpsychores.2015.08.011
https://doi.org/10.5665/sleep.1586
https://doi.org/10.1002/acr.20140
https://doi.org/10.1111/j.1440-1754.2011.02065.x
https://doi.org/10.1002/jclp.22000
https://doi.org/10.1093/sleep/29.1.85
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x

	Abstract
	Introduction
	Materials and methods
	Study population and sample
	Single questions
	Questionnaire instruments
	Procedure
	Statistical analysis
	Ethics statement

	Results
	Discussion
	Acknowledgements
	Author’s contributions
	Disclosure statement
	Data availability statement
	Institutional review board statement
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.90
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


