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Objectives The purpose of this study was to investigate sleep with polysomnography and self-ratings and the
diurnal pattern of sleepiness and fatigue in a group suffering from severe occupational burnout.

Method Twelve white-collar workers on long-term sick leave (>3 months) and 12 healthy controls with high
and low scores on the Shirom Melamed Burnout Questionnaire (SMBQ) were included. A 1-night polysomno-
graphic recording (after habituation) was carried out at home, and sleepiness and mental fatigue were rated at
different times of the day for weekdays and the weekend. Precipitating factors at the time of the illness at work
and real life were considered, and different dimensions of occupational fatigue were described. A repeated-
measures analysis of variance using two or three within group factors was used to analyze the data.

Results The main polysomnographic findings were more arousals and sleep fragmentation, more wake time
and stage-1 sleep, lower sleep efficiency, less slow wave sleep and rapid eye movement sleep, and a lower delta
power density in nonrapid eye movement sleep in the burnout group. The burnout patients showed pronounced
sleepiness and mental fatigue at most times of the day for weekdays without reduction during weekends. The
precipitating factor was occupational stress (psychiatric interview), and work stress indicators were increased.
Conclusions Occupational burnout is characterized by impaired sleep. It is suggested that impaired sleep may

play a role in the development of fatigue or exhaustion in burnout.

Key terms arousal; burnout; mental fatigue; polysomnography; sleep; sleepiness.

During the last 10 years there has been considerable in-
terest in the problem of “burnout” in western countries,
particularly in Sweden, because of its significance for
the large increase in long-term sickness absence during
this period (1, 2). The concept of burnout describes a
state of “chronic depletion of an individual’s energetic
resources” (3), resulting from prolonged occupational
stress (4, 5). Originally, the symptoms were found to
occur only in client-related occupations (5), but now
include all types of work (6, 7).

The characteristic symptoms of burnout are exces-
sive and persistent fatigue, emotional exhaustion, and
cognitive dysfunction (8, 9). Frequently, the condition
also includes components of depersonalization or cyni-
cism against work or clients and reduced personal effi-
cacy, with a tendency to evaluate oneself negatively (5).
Burnout is not a formally accepted diagnostic category
in the international diagnostic classification systems and
the diagnostic label commonly used in the ICD-10 (the
10th revision of the International Classification of Dis-

eases (10) is Z73.0, in which burnout is broadly defined
as “a state of vital exhaustion”. Recently “exhaustion
syndrome” has been established as an ICD diagnosis in
the Swedish version (KSH97, #F43.8A) (11).

The fatigue component dominates in burnout and
overlaps with disorders such as chronic fatigue syn-
drome (12), vital exhaustion (13), and depression (14,
15). In these states, as in burnout, there is a tendency to
treat fatigue in a generic way although the concept
seems to have several dimensions, such as affective,
muscular, cognitive, and physical fatigue (16, 17). In
addition the etiology is different.

The physiological mechanism behind fatigue in
burnout has not been identified, but the role of long-term
stress suggests that the hypothalamo-pituitary-adrenal
(HPA) axis is involved (18, 19). An alternative or com-
plementary factor could be disturbed sleep. It has re-
cently been demonstrated that burnout scores are close-
ly related to reports of disturbed sleep (20, 21), and dis-
turbed and shortened sleep is closely related to sleepiness
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and fatigue (22, 23). No studies of physiological sleep
in relation to burnout have been carried out, however,
except for our recent investigation of young persons
with high burnout scores working in a company in-
volved in information technology (24). The main find-
ing was an increased level of sleep fragmentation, and
an interesting question is whether sleep impairment is
greater in more severe cases.

Furthermore, considering the lack of recuperation
after sleep or rest, which is part of the definition of the
syndrome, it is remarkable that the experience of fatigue
has never been described in terms of pattern across the
week or across the day, except for the previously men-
tioned study by Soderstrom et al (24). This study
showed a lack of the normal increase in alertness dur-
ing the weekend, and this deviating pattern of sleepi-
ness may well be a characteristic also of chronic burn-
out. Incidentally, the reason for studying both fatigue
and sleepiness is that, although correlated, the latter rep-
resents a drive to fall asleep, whereas fatigue is more of
a disinclination towards activity (25). Furthermore, the
acute daily and weekly pattern of subjective mental fa-
tigue has never been studied in burnout.

The aim of the current study was to extend the pre-
vious work on sleep, sleepiness, and fatigue to a group
with a more severe level of burnout that might be diag-
nosed in company health care facilities. For this pur-
pose, we selected people on long-term sick leave (>90
days) because of occupational burnout, but lacking a
formal diagnosis; the Shirom Melamed Burnout Ques-
tionnaire (SMBQ) was used for screening. To describe
sleep as realistically as possible, polysomnographic
sleep recordings were made in the home environment.
The weekend was included for the subjective ratings.
An average day in the workweek was selected for the
sleep recordings.

Study population and methods

Participants

Twenty-four persons participated in the study—12 burn-
out patients and 12 matched healthy controls. Three of
the burnout patients and three of the controls were wom-

en, and men comprised the remainder of both groups.
The mean age of the burnout and control groups was 40
(SD 2) years and 39 (SD 2) years, respectively. Infor-
mation on other sociodemographic variables is present-
ed in table 1.

The burnout group was recruited from the registers
of an insurance company serving white-collar workers.
Fifty-eight volunteers were examined and included if (i)
they had a high burnout score (>4.5, on a scale of 1-7)
on the SMBQ (8), based on clinical data from the stress
clinic at the Karolinska Institutet (26), (ii) they were on
sick leave (full-time) for at least 3 months, and (iii) their
complaints were related to work. Lacking a formal ICD
diagnosis, the Z73.0 (10) was used as important addi-
tional inclusion criteria.

In order to assess psychiatric comorbidity, a clini-
cal psychiatrist assessed the participants using the Struc-
tured Clinical Interview for DSM-IV (SCID) (27). Be-
fore the interview, the participants completed question-
naires to assess previous life events (28) and the screen-
ing questionnaire for personality disorders (SCID-scan)
(29). The SCID (including the SCID-scan) was done to
exclude Axis II diagnoses as defined by the Diagnostic
and Statistical Manual of the American Psychiatric As-
sociation, 4th Edition (DSM-1V) (14). Sixty-five per-
cent of the patients had a diagnosis of depression at the
beginning of the illness episode, but people with ongo-
ing major depression and other primary Axis I disor-
ders were excluded from the study. No patients fulfilled
criteria for an Axis II disorder.

The burnout group and controls were medically ex-
amined before the study, and participants with infections
or a medical history of chronic fatigue syndrome, fibro-
myalgia, autoimmune diseases, Cushing’s syndrome, or
other chronic diseases that might possibly explain fa-
tigue were excluded from the study. Other exclusion
criteria were heavy snoring, sleep apnea (as evidenced
in self-reports and oxygen desaturation measurements),
and the use of antidepressant medication, hypnotics,
beta-receptor blockers, and other medication known to
interfere with sleep. On the basis of the psychiatric eval-
uation, work-related problems were the precipitating
factor in all of the cases; 64% also reported family
stress.

Table 1. Characteristics of the burnout group (N=12) and healthy controls (N=12). (SE = standard error of the mean)

Group Body mass Waist-to-hip Married Education Children  Sick leave Seden-  Current Alcohol in-
index (kg/m?) ratio or (uni- (<12 (>90 tary smoker take (>once
cohabiting  versity) years) days) lifestyle /week)
Men Women Men Women
Mean SE Mean SE MeanSE Mean SE N N % N % N % N % N % N %
Burnout 230 2 226 1 09 01 08 00 8 6 50 4 33 12 100 8 30 6 22 5 42
Control 263 2 227 04 09 00 08 00 10 7 58 3 33 0 0 4 25 6 37 3 33
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Healthy controls were contacted through internal
advertisement at the insurance company or through per-
sonal contacts. Out of 45 volunteers, 12 controls of full-
time white-collar workers (similar to the patients with
respect to gender, age, and occupation) were recruited.
These met the aforementioned inclusion criteria except
that they needed to have a low score on the SMBQ scale
(£2.75). After recruitment, the participants were given
verbal information about the procedures, and they all
signed a consent form. There was no monetary incen-
tive involved for the patient group (which was on sick
leave), but the control group received an economic com-
pensation of EUR =220. The study was approved by the
ethics committee of the Karolinska Institutet.

Procedure

During a 10-day period with diary ratings of the sleep—
wake pattern, sleepiness, and fatigue, all of the partici-
pants were subjected to a polysomnographic recording
in their home (after one night of habituation the preced-
ing week). Bedtime and the time of rising were at the
discretion of the participants and in accordance with
their habitual pattern. At the beginning of the recording
period, a questionnaire on the current sleep pattern,
work characteristics, health status, medication, and in-
tellectual functioning was completed. In addition, some
questionnaires were filled out.

Polysomnography

Sleep was recorded polysomnographically using "Em-
bla” recorders (Flaga HF®, Medcare, Reykjavik, Ice-
land) with two electroencephalographic (EEG) deriva-
tions C3-A2 and C4-Al, one chin electromyographic
(EMQG) derivation and two electro-oculogram deriva-
tions (EOG) (oblique derivations). Silver/silver chloride
electrodes were used. Sleep stages were scored visually
in 30-second epochs according to Rechtschaffen & Ka-
les (30). The sleep scoring was blind to group member-
ship. Arousals were scored using the criteria of the
American Sleep Disorders Association (31). An arous-
al was defined as an EEG shift to at least alpha activity
from stages 2—4 or rapid eye movement (REM) sleep,
preceded by at least 10 seconds of uninterrupted sleep
(stages 2—4 or REM). During REM sleep an increase in
EMG activity was required. For an arousal to be scored,
it had to last for more than 3 seconds and for less than
15 seconds. Sleep onset latency was scored as time from
“eyes closed” to the first epoch of at least three consec-
utive sleep epochs (stage 1 or other sleep stages).
Spectral analysis, fast fourier transform (FFT) of the
EEG, was also carried out. The EEG was sampled at a
frequency of 100 Hz using conventional filter settings
(band pass filter set to 0.5-32 Hz). The FFT analysis
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was based on 4-second epochs, and after visual artifact
detection the entire 4-second “subepoch” was removed
from the analysis and substituted by the mean of the
immediately adjacent epochs. Values were then integrat-
ed across each band and averaged across 1-minute in-
tervals of sleep. The bands used were 0.5-4.5 Hz (del-
ta), 4.51-7.5 Hz (theta), 7.51-12.5 Hz (alpha), 12.51-
16.50 (sigma), and 16.51-32.5 Hz (beta).

Questionnaires

Burnout was measured using the SMBQ (8, 9), which
consists of 22 symptom sentences that form four dimen-
sions of the burnout syndrome, emotional and physical
exhaustion, tension, listlessness, and cognitive weari-
ness. Each item was scored on a seven-point scale grad-
ed from 1 (almost never) to 7 (almost always). Chron-
bach’s alpha for the index was 0.90. The SMBQ corre-
lates highly with the emotional exhaustion subscale of
the Maslachs Burnout Inventory) (6) and with the Pines
Burnout Measure (32). The Beck Depression Inventory
(BDI) (33) and the Beck Anxiety Inventory (BAI) (34)
were used to assess depression and anxiety. Single items
measured the habitual pattern of recovery: “I have
enough time available for rest and recovery” and “I am
able to relax when I need to”. The response alternatives
varied from 1 “I totally agree” to 5 “I totally disagree”.

Habitual sleep quality was assessed with the Karo-
linska Sleep Questionnaire (35). From it the sleep quali-
ty index (SQI) was determined; it includes the initia-
tion and maintenance of sleep, with the items “sleep
quality”, “calmness of sleep”, “ease of falling asleep”,
and “sleep throughout the allotted time”. The response
alternatives were 6= always or almost every day, S=very
often or >4 days per week, 4=mostly or several days per
week, 3=sometimes or several times per month, 2=sel-
dom or a few times per year, and 1=never. A sleep suf-
ficiency index (SSI = sleep time or habitual sleep
need x 100) was calculated from the habitual sleep need.
Habitual frequency and the length of naps were regis-
tered as well.

Work characteristics were assessed in the question-
naire and consisted of psychosocial work factors, in-
spired by the demand—control-support model (36) and
effort-reward model (37). Items on the time pressure
and work interference with leisure or relaxation (38)
were also assessed. The following two indices were
formed: “demands at work” with the items “high work-
pace”, “work never ends”, “it always requires top per-
formance”, and “high skill demands” (Chronbach’s
0=0.85) and “decision latitude” with the terms “possi-
bility to delegate when I'm overloaded”, “take part in
decisions”, and “free to chose how to do my work”
(Chronbach’s 0=0.76). The response alternatives were
1 (not at all or low) to 4 (to a great extent or high).
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Diary ratings

Subjective sleep characteristics were reported upon
awakening each morning using the Karolinska Sleep
diary (KSD) (39, 40). It contained 10 items (response
alternatives graded from 6 to 1), reflecting problems of
initiating and maintaining sleep, as well as a global ap-
preciation of sleep. The following four items formed a
SQI: “sleep quality”, “calm sleep”, “ease of falling
asleep”, and “ability to sleep throughout the allotted
time”. The diary has been validated against polysom-
nography and showed good correlations with objective
sleep parameters (41). The frequency and length of nap-
ping was registered in the diary on the day of the EEG.

The daytime ratings included sleepiness and mental
fatigue and were carried out at awakening (around 0700)
and approximately at 1000, 1400, 2000, and bedtime.
Sleepiness was rated on the Karolinska Sleepiness Scale
(KSS) ranging from 1 to 9 (very alert—extremely sleepy,
fighting sleep, an effort to remain awake). It has been
validated against electrophysiological indices of sleep-
iness (42). Mental fatigue was rated on a 9-point scale
ranging from I=very fresh to 9= totally exhausted. The
daytime diary also included questions on mood and how

the day had been concerning levels of energy and phys-
ical activity. The response alternatives varied from 1
“very low” or “distressed” to 9 “very high” or “happy”’.
Three items on aching joints, headache, and muscle ten-
sion formed an ache—tension index. The response scale
varied from 1 “not at all” to 5 “to a high degree”.

Statistical analysis

The group comparisons between burnout patients and
healthy controls were carried out using unpaired t-tests
or chi-square tests as appropriate. All of the values in
the analyses are expressed as the mean and the stand-
ard error of the mean. For the development of sleepi-
ness and mental fatigue across days a repeated-meas-
ures analysis of variance (ANOVA) using two or three
within-group factors, groups (burnout patients and
healthy controls), time of day (awakening to bedtime)
and days (weekday and weekends) was applied. This
procedure included correction for sphericity using the
Huyhn-Feldt procedure (43). However, for clarity, the
unadjusted degrees of freedom are given. When appro-
priate, and after a significant main effect, pairwise t-tests
were carried out to investigate the simple effects. All

Table 2. Means, standard errors of the means, and the t-test results of the sleep of the burnout patients and controls as measured by polysom

Group Bedtime Rise time Total sleep time Sleep onset Sleep Awakenings Arousals/hour Fragmentation
(min) latency efficiency stage 0 (N) index/hour
(min) (%) (N) (N)
Mean  SE Mean SE Mean  SE Mean SE Mean  SE Mean  SE Mean  SE Mean  SE
Burnout (N=12) 2310 0010 0653 0010 373 23 21 6 85 0.02 16 1 20 3 25 3
Control (N=12) 2305 0018 0642 0013 408 12 10 2 91 0.17 13 09 12 1 16 1
t-values 0.2 0.6 -1.3 1.6 -4 1.3 2.6 2.7
P-values 0.879 0.564 0.206 0.131 0.000 0.204 0.014 0.014

a Degrees of freedom 22.
b Relative delta power = delta (0.5-4.5 Hz) / total power (0.5-32.5 Hz)

Table 3. Diary ratings of the burnout patients and healthy controls for the weekday and weekend. (SE = standard error of the mean,

Group Sleep diary polysomnography recorded night
Bed time Rise time Napping Total sleep time — Sleep sufficiency Awakenings
(min) index )
(hours:min) (%)
Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
Burnout (N=12)
Weekdays 2306 0015 0708 0010 33 11 6:27 23 7 6 3.2 0.5
Weekend 2348 0024 0819 0017 - . 0:38 7:01 86 5 3.4 0.7
Control group (N=12)
Weekdays 2312 0010 0627 0011 4 0.4 710 0:13 93 5 1.2 0.2
Weekend 2334 0012 0759 0015 - . 7:49 0:20 106 5 1.0 0.2
P-value?
Group 0.944 0.230 . 0.263 0.013 0.013
Day 0.008 0.000 0.010 0.007 0.005 0.961
Interaction 0.334 0.410 . 0.695 0.610 0.697

2 Results from the analysis of variance, presented as the mean and SE, degrees of freedeom 1/21-22.
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of the calculations were carried out using Statview soft-
ware (version 5.0.1, SAS Institute Inc, Cary, NC, USA)
and SPSS 11.0 for Macintosh (SPSS Inc, Chicago, IL,
USA). An alpha level of 0.05 was considered to be sta-
tistically significant.

Results

Polysomnography

Table 2 summarizes the polysomnographical results.
The burnout group showed significantly worse values
for sleep efficiency, frequency of arousals, fragmenta-
tion index (number of arousals + number of awaken-
ings to stage 0 and stage 1), wake time after sleep onset
and stage-1 sleep. It also showed less slow-wave sleep,
less rapid eye movement sleep, and less slow-wave ac-
tivity during nonrapid eye movement sleep. The analy-
sis did not reveal any differences in power density in
the nonrapid eye movement stage for the theta, alpha,
beta, or sigma frequencies (not in table). In rapid eye
movement sleep, no significant differences in power

Ekstedt et al

density were obtained for any of the calculated frequen-
cy bands. When naps, obtained from the diary, were
controlled for, the differences between the groups re-
mained. No significant correlations were found between
the BDI and the sleep variables.

Sleep and wake diary

The diary ratings of sleep for the polysomnographical-
ly recorded night and weekend sleep are presented in
table 3. The burnout group showed significantly more
awakenings, lower sleep quality, and less sufficient
sleep. The bed and rise times did not differ. Most of the
variables showed a clear weekend effect—Iater sleep
hours, longer sleep, and more sufficient sleep. Sleep
quality and the number of awakenings were not affect-
ed, however. No interactions were found. Forty-two
percent (N=5) of the burnout patients usually took a nap
during the day (according to questionnaire data: mean
42 (range 20-90) minutes), while only 8% (N=1) in the
control group were napping regularly. There was no sig-
nificant correlation between naptime during the EEG
day and the frequency of arousals (r=0.12), total sleep
time (r=—0.26), sleep latency (r=—0.26), sleep efficiency

nography. [SWS = slow-wave sleep (stages 3+4), REM = rapid eye movement sleep, NREM = non-rapid eye movement sleep (stage 2+3+ 4)]

Wake time Stage 1 Stage 2 SWS Slow wave REM sleep REM SWA NREM Relative delta
after sleep (%) (%) latency activity latency (%) (HVv?) power NREM
onset (%) (min) (%) (min)
Mean SE Mean  SE Mean  SE Mean  SE Mean  SE Mean  SE Mean  SE Mean SE Mean SE
134 2 52 =08 43 3 18 3 10.0 141 78 10 19 2 225 17 0.77 02
68 0.7 32 03 42 1 14 1 154 15 65 4 24 1 290 19 0.84 02
3.0 2.2 0.1 1.1 -2.9 1.1 -2.5 -2.4 2.2
0.007 0.041 0.904 0.264 0.008 0.289 0.022 0.033 0.042
KSS = Karolinska sleepiness scale, WASO = wake time after sleep onset, SSI = sleep time/habitual sleep need x 100)
Daytime ratings EEG-day and weekend
Sleep quality Sufficient sleep Ache or tension Mood Physical activity) Energy
(1-5 very good) (1-5 definitely) (1 high degree- (9 very happy- (1-9 very (1-9 very
5 not at all) 1 very distressed) high level) high level)
Mean SE Mean SE Mean SE Mean SE Mean SE Mean SE
35 0.2 2.6 0.2 33 0.3 5.2 0.4 45 0.5 4.0 0.4
3.6 0.2 34 0.3 3.0 0.3 5.6 0.3 5.0 04 4.7 0.4
4.4 0.01 3.7 0.2 1.3 0.1 7.3 0.3 6.7 0.2 7.0 0.2
4.5 0.13 41 0.2 1.3 0.1 7.7 0.2 6.7 0.4 6.7 0.2
0.000 0.001 0.000 0.000 0.000 0.000
0.706 0.000 0.288 0.036 0.465 0.452
0.987 0.295 0.161 0.907 0.433 0.089
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(r=-0.12), slow-wave sleep (r=—0.19), or other polys-
omnographic variables. Neither did the subjective rat-
ings of “sleep quality”, “ease of falling asleep”, “calm-
ness of sleep”, or “sleep throughout the allotted time”
show any significant correlation with naps (r<0.20).

There was a significant effect of group with more
symptoms of ache or tension and poorer levels of ener-
gy and physical activity in the burnout group than in the
control group both for weekdays and the weekend.
There was a different pattern for mood with less dis-
tress in both groups during the weekend. No significant
interaction effect was found.

Diurnal pattern of sleepiness and mental fatigue

The mean levels of the diary ratings of sleepiness (KSS)
and mental fatigue were calculated for each point in time
for the workdays (Monday-Friday) and the weekend
(Saturday—Sunday) (figure 1). There was a significant
main effect for sleepiness with respect to group (G) (F
12:=20, P=0.000), day (D) (F , ,,=17, P=0.000), and time
of day (ToD) (F , =54, P=0.000). The burnout group
was sleepier than the controls, and there was a U-shaped
diurnal pattern with a minimum during midday. Sever-
al interaction effects were found: G x D (F ,=7.2,

P=0.013), G x ToD (F ,4=2.8, P=0.032), and D x ToD
(F ,45=4.4, P=0.007). Thus the difference between the
groups was larger during the weekend, and the diurnal
pattern was shallower in the burnout group. The diur-
nal pattern also differed between days so that the morn-
ing fall and evening rise of sleepiness was smaller and
larger, respectively, during the weekend. The t-tests
showed higher sleepiness for the burnout groups than
for the control group for each point in time, both week-
days and weekends, except for the workweek afternoon
when the controls were as sleepy as the burnout group
(figure 1).

Repeated-measures ANOVA were also carried out
to compare sleepiness levels on the different days with-
in each group. No main effects of day were found for
the burnout group, but a significant effect of time of day
(F,, ,4=31, P=0.000) and of interaction (D x ToD,
F,4=3.0, P=0.041) was found. For the controls, a sig-
nificant effect of day (F, =17, P=0.002) and time of
day (F, 4,=42. P=0.000) was found, but there was no in-
teraction. Thus the burnout group was as sleepy on
weekends as on weekdays, and the diurnal pattern var-
ied across the day with the lowest levels at midday. The
sleepiness levels were higher at awakening during week-
days than on weekends (t=2.7, P=0.021), however. The

>,9 ] Weekday Weekend 3 ’7 Weekday Weekend
58 é 8
o ] T T ; I
. - T -
g% J\I/:L/J'/;. N/I//
/ 1 K L T
i 54 v L 0
- H [ - P4 - L
2 S .504_ 2 - & 3-% Figure 1. Diurnal variation (aw=awakening to
$gr & g il bt =bedtime), mean and standard error of the
+ 8 3+ mean of sleepiness on the Karlonska Sleepi-
g 2 ness Scale, and mental fatigue in the burnout
. group (e) and healthy controls (°) during
" T weekdays and weekend. Significant variations
aw 10 15 20 bt aw 10 15 20 bt aw 10 15 20 bt aw 10 15 20 bt between groups are indicated by dotted lines
Time of day Time of day above the abscissa. (N.S.=nonsignificant)

Table 4. Questionnaire data for the work characteristics, habitual sleep, rest burnout, and mood [results from the t-test, presented as the mean

Questionnaire)

Group Work characteristics (ratings 1-4 high or to a great extent) Habitual sleep
Demands Decision Time Interference Habitual Sleep deficit;
at work latitude pressure with leisure sleep need total sleep time —
time (hours:min) sleep need (min)
Mean SE Mean  SE Mean  SE Mean  SE Mean  SE Mean SE
Burnout (N=12) 33 041 2.5 0.2 38 01 33 03 8:25 0:13 -18 0:20
Control (N=12) 24 03 3.2 0.2 28 0.2 19 03 7:30  0:10 -7 0.10
t-values? 2.2 -2.4 3.1 30.0 -0.5
P-values 0.039 0.029 0.002 0.007 0.007 0.624

a Degree of freedom 20-22.
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healthy controls perceived more alertness during the
days off than on the weekdays, especially at awakening
(t=4.5, P=0.001) and in the evening (t=3.3, P=0.007).

The same analysis for mental fatigue showed a sig-
nificant main effect for group (F | ,,=20, P=0.000), days
(F 4 =5.0, P=0.035) and a U-shaped time of day pat-
tern in both groups (F ,4=17, P=0.000). The results in-
dicated higher levels of mental fatigue among the burn-
out patients than among the controls and higher levels
in the mornings and evenings, especially in the control
group. No interactions were found. T-tests showed high-
er levels of mental fatigue for the burnout group at vir-
tually all points in time (except for bedtimes during the
workweek).

Repeated-measures ANOVA were also carried out
to obtain an understanding of how mental fatigue var-
ied between days within each group. No significant ef-
fects were found for the burnout group (BO) or the con-
trols (C), except for the time of day (BO: F |, =4.3,
P=0.007; C: F | 44.= 17, P=0.000), suggesting a consist-
ent mental fatigue pattern across the weekdays.

Questionnaires

The results from the subjective ratings of the habitual
sleep pattern, mood, and work characteristics in the
questionnaire are presented in table 4. For obvious rea-
sons, the mean values for both of the burnout invento-
ries were significantly higher for the patients than for
the controls. The patients showed lower sleep quality
and a greater need for sleep. No sleep deficit was found,
however. None of the controls reached the criterion for
insomnia according to DSM IV (14). Among the burn-
out patients, seven (58%) met the criteria for insomnia
according to the diagnostic criteria. The remaining five
either did not report complaints of sleep (N=2) or com-
plained solely of daytime fatigue (N=3). Even though
the patients with ongoing major depression were exclud-
ed at the psychiatric screening, 58% (7 persons) exceed-
ed the clinical limit (=22) for depression on the BDI

Ekstedt et al

(range 10 to 37) (44), while 17% (2 persons) scored
above the same limit for anxiety (=22) on the BAI
(range 5-27). There was an overlap of three persons for
insomia and depression, and the two persons scoring
above 22 on the BAI scored high on the BDI as well.

The work situation for the burnout patients 3 months
before their sick leave was characterized by higher work
demands, lower decision latitude, more time pressure,
and work interference with leisure time. The burnout
group did not differ from the control group in their time
available to rest and recover, but they showed less abil-
ity to relax and unwind when they needed to.

Discussion

The main findings with regard to sleep were more arous-
als and fragmentation, more wake time and stage-1
sleep, lower sleep efficiency, less slow-wave and rapid
eye movement sleep, a lower delta power density in
nonrapid eye movement sleep, and lower subjective
sleep quality in the burnout group. Considering the mod-
est group sizes, the number of significant differences
gives an impression of robust impairment.

The only similar work to compare the results with
is our previous study of young workers with high burn-
out scores for whom we found an increased number of
arousals (24). That relatively modest sleep disturbance
was suggested to be a possible early sign of burnout,
related to elevated psychological arousal due to acute
stress or impaired recovery. Beyond the increased fre-
quency of arousals, the present group showed a strong-
er sleep fragmentation in terms of awakenings, as well
as more stage-1 sleep and wake time after sleep onset,
suggesting a greater impairment of sleep. One reason
may be more severe burnout symptoms in the present
group (SMBQ = 5.8 versus 4.8 in the previous study).
Obviously, differences in age and the fact that the
present group was not working may have played a role,

and standard error of the mean (SE)]. (BDI = Beck Depression Inventory, BAI = Beck Anxiety Inventory, SMBQ =Shirom Mekamed Burnout

Recovery (ratings 1-5 totally agree)

Mood and burnout

Sleep quality | have enough | am able to Depression, Anxiety, Burnout,
index time available for relax when BDI BAI SMBQ
(1-6=good) rest and recovery | need to (total score) (total score) (1=7=high)
Mean  SE Mean SE Mean SE Mean  SE Mean SE Mean SE
341 0.2 35 03 23 03 22 3 14 2 5.6 0.4
5.0 0.1 36 04 38 03 2.1 0.5 2.4 0.5 1.8 0.2
-7.3 0.1 16.6 7.7 6.1 8.7
0.000 0.708 0.001 0.000 0.000 0.000
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but sleep was severely impaired with respect to the most
essential variables when the group was compared with
healthy controls (of the same age). This difference re-
mained also when daytime napping was controlled. Vi-
tal exhaustion is another concept representing extreme
fatigue (45), and, in the only polysomnographic study
available on vital exhaustion, slow-wave sleep was re-
duced similarly to that in the present study (46). Patients
with chronic fatigue syndrome were excluded from our
present study, but it appears that such patients exhibit
reduced sleep efficiency but tend to extend their sleep
(47). Furthermore, the level of sleep impairment in the
present study is comparable with that found in moder-
ate insomnia (48-50).

The mean level of diurnal sleepiness was consider-
ably higher in the burnout group than in the control
group. It was also considerably higher than in the study
of young burnout workers (24). Again, one has to con-
sider the differences in age, but, in contrast to what was
the case in the previous study, the participants of our
present study never reached the alert levels (3—4) dur-
ing the day that the control group did. Incidentally, the
level of sleepiness in the burnout group is similar to
what has been found for shift workers during a night
shift or during a morning shift with early rising (51, 52),
and it must be considered to be far above normal lev-
els. Thus, apart from the lack of recuperation during the
weekend, which was seen also in our previous study
(24), the drop in sleepiness during weekdays, as found
in the other study, was lacking. The fact that the burn-
out group in the present study was on sick leave may
have played a role, since the work-activity level may
have had a masking effect on sleepiness. But since
sleepiness is highly related to disturbed sleep (53, 54),
and sleep was highly disturbed in this group, a possible
conclusion is that the pattern of increased sleepiness
during the day and across weekdays may be a charac-
teristic of burnout in a more advanced stage.

As expected from the central role of fatigue in burn-
out, mental fatigue showed a diurnal pattern similar to
that of sleepiness—with higher levels in the burnout
group, but with a less pronounced time-of-day effect in
both groups. While sleepiness is a well-established met-
ric indicating a drive towards sleep (55), that of fatigue
has received less attention as an acute estimate, and
there are no available data to compare it with. The burn-
out group was on sick leave at the time of the study,
and it is likely that the consistent pattern of mental fa-
tigue across days may at least partly be explained by a
disinclination towards activity (table 3). However, emo-
tional and physical fatigue is closely intertwined (56),
and physical symptoms of ache and muscle tension, as
well as the high levels of distress and decreased energy
in the present burnout group, may contribute to the ex-
perience of fatigue as well. The steady pattern of mental
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fatigue, independent of days, may also reflect co-mor-
bidity with depression, this finding being supported by
the high BDI scores (albeit the exclusion of severe cas-
es), suggesting a more advanced phase of burnout. Even
though the different dimensions of fatigue were not ex-
tensively explored in this study, mental fatigue seems
to be an important variable in research on burnout and
similar states and may provide information beyond that
of sleepiness (25).

The disturbed sleep in the burnout group is a prob-
lem in its own right. However, it poses the interesting
question of whether the impairment can contribute to
the characteristic fatigue and sleepiness in burnout. The
cross-sectional nature of our study does not permit any
conclusions to be drawn in this regard. However, it may
be of significance that sleep in the burnout group
showed a duration of only 6 hours and 12 minutes. In
light of recent observations that 7 hours of sleep as a
level below which fatigue and sleepiness starts to accu-
mulate (23, 57), it seems a distinct possibility that peo-
ple with burnout get insufficient amounts of sleep. In
addition, the fragmentation and higher level of stage-1
sleep suggests impaired recovery from sleep that may,
in the long run, contribute further to the accumulation
of fatigue independent of sleep length (58, 59). Even if
compensation occurs during the weekend, the burnout
group, in contrast to the controls, never reached their
estimated levels of sleep need, and the amount reported
in the diary was 39 minutes less than what the control
group reported. It thus appears that further research into
the role of sleep loss in burnout is warranted.

Work demands and persistent strain were clearly
pronounced in the burnout group, reflecting the key role
of stress in the development of burnout (5, 60). The
higher level of “work interference with leisure” and “im-
paired ability to relax when needed” even “though time
available is enough” probably reflects a state of being
wound up and lack of recovery, and the psychiatric in-
terview clearly indicated that stress preceded burnout.
Even if the observations on stress causing burnout are
convincing, they are still retrospective. Strictly speak-
ing, no prospective studies on stress precipitating burn-
out seem to exist (as is the case also with insomnia) (61).
There seems to be good reasons for suspecting that in-
somnia precipitates depression, however (62).

While not the focus of our study, it is an interesting
observation that sleep loss may cause high physiologi-
cal arousal and increased activity in, for example, the
hypothalmo-pituitary-adrenal (HPA) axis (63) and that
increased HPA-axis activation may exacerbate sleep dis-
turbances (64, 65). In addition, proinflammatory cy-
tokines are potent stimulants of the HPA axis (66), and,
for example, tumor necrosis factor-alpha and inter-
leukin-6 are associated with somnolence and fatigue (67,
68), whereas experimentally reduced sleep increases



levels of proinflammatory cytokines (69, 70). Thus im-
munoneuroendocrine alterations could play a role in the
pathophysiology of the disturbed sleep and excessive
fatigue in burnout. This possibility remains to be dem-
onstrated, however.

It should be emphasized that the naturalistic design
of our study, while necessary for the present purpose,
may involve confounding by co-morbidity. While peo-
ple with several types of co-morbidity were excluded
after psychiatric screening, those with moderate symp-
toms of depression were retained because of the ubiq-
uitous presence of such symptoms in burnout (14, 15,
71). The overlap with depression is in line with what is
found in other studies on burnout (72, 73) and should
be viewed against the fact that depression scales load
rather heavily on fatigue. However, the BDI scores were
tested as covariates in our analysis, and there was no
relation between depression and sleep parameters. This
finding suggests a lack of influence of depression on the
sleep parameters, but further research into the role of
depression in burnout is warranted.

Furthermore, the present group did not use any med-
ication, whereas selective serotonin re-uptake inhibitors
are commonly prescribed for burnout patients. Since one
might hypothesize a correlation between the severity of
the state and pharmacological intervention, it is possi-
ble that the difference from the controls may be larger
in a medicated group.

In summary, the present study has shown that burn-
out patients are characterized by severely disturbed
sleep and high levels of sleepiness and fatigue that do
not dissipate during the weekend. Whether sleep impair-
ment is involved in the development of burnout (exces-
sive fatigue) should be addressed in longitudinal stud-
ies, as should the role of depression.
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