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Burnout is characterized by exhaustion, cynicism, and feelings of reduced competence. These complaints
may be reflected in disturbances in the main stress regulatory endocrine system: the hypothalamus
pituitary adrenal (HPA) axis. In this study, the HPA-axis hormone cortisol was sampled after awakening
and during the day in 22 participants with clinical burnout and in 21 healthy controls. The cortisol level
after awakening was shown to be significantly lower in the burnout group as compared with the control
group. Cortisol levels during the day did not differ. The same sampling procedure was repeated after 14
sessions of psychotherapeutic intervention. The intervention led to a significant reduction in complaints
and to an increase of the initially lowered morning cortisol levels. No consistent correlations, however,
between the changes in subjective complaints and the change in cortisol parameters were found.
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Burnout is a state of persistent exhaustion, which is work related
and characterized byemotionalexhaustion (a feeling of being
empty or worn out), cynicism, or depersonalization and reduced
competence (Maslach, Schaufeli, & Leiter, 2001). These symp-
toms result from prolonged periods of high workload or persistent
or recurrent stress without sufficient recovery. Chronic stress leads
to changes in the adaptive state (allostasis) of the body, which may
lead to wear and tear and to anallostatic load in the long run
(McEwen, 2000). From a psychophysiological point of view, the
symptoms of burnout reflect disturbances of neural and hormonal
stress-regulatory systems. The central neuroendocrine system in-
volved in long term adaptation to stress is the hypothalamus
pituitary adrenal (HPA) axis, with cortisol as its major regulatory

hormone (Cook, 2002; Sapolsky, Romero, & Munck, 2000). The
HPA axis is interconnected with other regulatory systems that are
involved in regulating the energy balance, mood states, sleep, and
cognition. A disturbed HPA axis could therefore have an impact on
these systems (Raison & Miller, 2003), causing the array of
symptoms as observed in individuals with burnout. Disturbances in
the HPA system are also evident in other stress-related pathologies
such as chronic fatigue syndrome (CFS), depression, and posttrau-
matic stress disorder (Ehlert, Gaab, & Heinrichs, 2001; Parker,
Wessely, & Cleare, 2001). Higher cortisol levels are a character-
istic of major depression (Holsboer, 2001; M. M. Pruessner, Hell-
hammer, Pruessner, & Lupien, 2003). Posttraumatic stress disorder
and CFS, however, if anything, rather show ahypofunction of the
HPA axis (Demitrack, 1997; Heim, Ehlert, & Hellhammer, 2000;
Parker et al., 2001; Roberts, Wessely, Chalder, Papadopoulos, &
Cleare, 2004). Because the clinical symptoms of these illnesses are
overlapping with burnout, a deviation of the HPA axis may be
associated with burnout as well.
Cortisol secretion shows a circadian rhythm, it peaks in the

morning and then gradually declines during the day. Another
aspect of cortisol secretion is the so called cortisol awakening
response (CAR). This acute rise, superposed on the normal cycle,
reaches its peak about 30 min after awakening. The CAR is found
to be altered in situations of stress and high job strain, showing
higher awakening levels and a steeper increase (Schulz, Kirsch-
baum, Pruessner, & Hellhammer, 1998; Steptoe, Cropley, Griffith,
& Kirschbaum, 2000; Wust, Federenko, Hellhammer, & Kirsch-
baum, 2000). To date, studies on the relationship between burnout
and HPA-axis functioning are contradictory. Several studies have
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used ratings on a burnout scale as an indication of burnout.
Participants who reported high scores were found to have both
higher and lower salivary cortisol levels after awakening (Grossi,
Perski, Ekstedt, & Johansson, 2004; J. C. Pruessner, Hellhammer,
& Kirschbaum, 1999; respectively), higher morning and afternoon
salivary cortisol levels (Melamed et al., 1999), and no difference in
plasma cortisol (Grossi, Perski, Evengard, Blomkvist, & Orth-
Gomer, 2003). In these studies, despite their high ratings, all
participants were still at work and had not received a clinical
diagnosis for their complaints. Two studies in which burnout was
clinically diagnosed showed lower urinary, but not plasma, cortisol
levels (Moch, Panz, Joffe, Havlik, & Moch, 2003) and increased
levels of salivary cortisol after awakening (De Vente, Olff, Van
Amsterdam, Kamphuis, & Emmelkamp, 2003). The current study
focuses on persons who received a clinical diagnosis of burnout
and who were for the greater part on sick leave as well.
Whatever the HPA-axis deviation in burnout may be, not much

is known about the changes in time, and whether they covary with
severity of the symptoms. Moch et al. (2003) found no change in
(reduced) urinary cortisol levels of persons with burnout after 4
months of stress management intervention. In the current study, we
sampled saliva of participants with burnout before and after re-
ceiving psychotherapeutic treatment for their complaints. If
changes in cortisol are the result of the current burnout symptoms,
then one might expect that the HPA-axis function will normalize
when the clinical signs of burnout decrease after therapy. There-
fore the aim of this pilot study is twofold: first to establish a
possible deviation in HPA-axis functioning in burnout participants,
and second to assess the covariation of symptom recovery and
cortisol parameters.

Method

Participants and Procedure

A total of 22 persons with burnout (7 men and 15 women;M� 45 years,
SD� 8 years), were included in the study. Burnout was diagnosed on the
basis of an intake procedure that included a checklist with criteria from the
International Classification of Diseases, Tenth Revision (World Health
Organization, 1994) for work-related neurasthenia (clinical burnout; Hoog-
duin, Schaap, Methorst, Peters van Neyenhof, & Griendt, 2001). Persons
suffering from other primaryDiagnostic and Statistical Manual of Mental
Disorders(4th ed.; American Psychiatric Association, 1994) Axis I disor-
ders, such as mood or anxiety disorders, were excluded. To be included,
they had to be on sick leave for at least 50% of the time for at least 3
months and not be using oral corticosteroid medication. The mean duration
of symptoms at the onset of the study varied between 4 and 48 months
(M� 26 months,SD� 37 months). Participants in the burnout group were
either on partial (n � 6) or total sick leave (n � 16) and had either a
part-time (p � 50%) or a full-time job (p � 50%). Control persons (n �
21; 7 men and 14 women;M � 50 years,SD� 7 years) were included via
age- and sex-matched relatives of participants and via acquaintances of the
researchers. Before participation in the study, all participants gave written
informed consent.
Participants with burnout received a manual-based, cognitive–

behavioral treatment (Schaap, Keijsers, Vossen, Boelaars, & Hoogduin,
2001). Treatment focused on reduction of complaints, cognitive therapy,
work resumption, work-related interventions, and relapse prevention. After
the standard treatment period of 14 sessions (M � 6.0 months,SD� 1.3
months), 19 participants with burnout were measured for a second time. At
this stage, 5 participants had resumed work, 7 participants were on partial

sick leave, and another 7 were on total sick leave. The control group was
not measured again.

Cortisol Sampling

Saliva for cortisol analysis was collected by a salivette—a plastic tube
with a cotton role (Sarstedt, Etten-Leur, the Netherlands). All participants
received questionnaires and salivettes at home. Saliva was collected on 2
consecutive week days at 0, 15, and 30 min after awakening for the CAR
analysis, and at noon, 6 p.m., and 10 p.m. for the day curve. Collection time
was registered by paper diary. Possible cortisol influencing parameters—
such as smoking, the use of oral contraceptives, and the use of prescribed
medication—were registered. The same procedure was repeated after about
6 months for the burnout group but not for the control group. The samples
were kept in the refrigerator after collection and sent at room temperature
to the institute where the samples were stored at�20 °C. Samples were
analyzed in a lab in Dusseldorf (Germany) by a time-resolved immunoas-
say with fluorescence detection as described elsewhere (Dressendorfer,
Kirschbaum, Rohde, Stahl, & Strasburger, 1992).

Questionnaires

A questionnaire was filled out on demographic data, duration of com-
plaints, and work status. Burnout was measured with the Dutch version of
the Maslach Burnout Inventory (UBOS), with subscales of exhaustion,
depersonalization, and (reduced) competence (Schaufeli & Van Dieren-
donck, 2000). Fatigue was measured by the Checklist Individual
Strength—20 item version (Vercoulen, Alberts, & Bleijenberg, 1999),
depression with the Beck Depression Inventory (Bouman, Luteijn, Alber-
snagel, & Ploeg, 1985), psychoneuroticism with the Symptom Checklist
(Arrindel & Ettema, 1981), and cognitive complaints with the Cognitive
Failure Questionnaire (Broadbent, Cooper, FitzGerald, & Parkes, 1982).
Sleep-quality in the past month was assessed with the Dutch State and Trait
Sleep Assessment Scale (4 weeks; Meijman, Thunnissen, & de Vries-
Griever, 1990). All scales are well-validated Dutch versions that have
shown reasonable to good reliability.

Statistics

Outliers in the cortisol samples withz scores greater than three standard
deviations (p � 1.7% of the data) were excluded from analysis. Two
samples (0.3%) were missing in the total data set. The cortisol values did
not differ significantly between days and the 2-day averaged values were
used for analyses. If a sample was missing, then the value of the other day
was used. Repeated measures analysis of variance (ANOVA) was used for
analysis of the CAR—the three cortisol samples after awakening as the
within factor and (burnout and control) group as the between factor. The
three cortisol samples taken during the remainder of the day (noon, 6 p.m.,
and 10 p.m.) were analyzed in a separate repeated measures ANOVA, with
sample time as within factor and group as between factor. After treatment,
“treatment” was introduced as a within variable in the repeated measures
analysis of the CAR and the day curve. Greenhouse–Geisser correction was
applied whenever sphericity was violated. We compared the questionnaire
scores of the burnout versus the control group using one-way ANOVAs.
Paired samplest tests were used to compare the questionnaire scores pre-
versus posttherapy. The CAR samples were recalculated into area under the
curve measurements according to J. C. Pruessner, Kirschbaum,
Meinlschmid, & Hellhammer (2003) for Spearman rank correlation with
the questionnaire scores (J. C. Pruessner, et al., 2003).

Results

Burnout Versus Control Group

The burnout group and the control group were not different in
sex composition,�2(1, N � 43) � 0.01, p � .92, employment
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status (part time vs. full time), physical activity, smoking, or use of
oral contraceptives (data not shown). The burnout group was
somewhat younger than the control group (M � 43 years vs.M �
50 years),t(41) � �2.8, p � .008, and the burnout group used
more prescribed medication,�2(1, N � 43) � 4.7, p � .03. The
burnout group did not differ in time of awakening (M� 8:04 a.m.,
SD� 52 min) from the control group (M � 7:52 a.m.,SD� 53
min), t(35) � 0.73,p � .47. As shown in Table 1, the burnout
group reported more fatigue, depression, cognitive complaints,
sleep problems, and had a higher level of psychoneuroticism.
Figure 1 shows the CAR (on the left), and the cortisol levels

during the day (on the right), for the burnout and the control group.
There is a significant rise in cortisol after awakening (main effect
of CAR), F(2, 67) � 15.00, p � .001, effect size (partial eta
squared)�p

2 � .27. The burnout group had significantly lower
cortisol levels after awakening (main effect of group),F(1, 39)�
15.00,p � .001, �p

2 � .28. There was, however, no difference
between the burnout and the control group in the rise after awak-
ening (Group� CAR), F(2, 67) � 0.41, p � .66, �p

2 � .01.
Cortisol shows a significant decline during the day (main effect of
time), F(1, 55)� 58.00,p � .001,�p

2 � .60, but there was no
difference between the burnout and control group in cortisol level
during the day (main effect group),F(1, 38)� 0.07,p � .79,�p

2

� .01, nor in cortisol decline between the groups during the
remainder of the day (Group� Time),F(1, 55)� 0.47,p � .79,
�p
2 � .01. Introducing sex and age as covariates did not change the

results. Exclusion of participants using medication from the anal-
yses did not affect the results either. No consistent pattern of
correlations within the burnout or control group were observed
between the cortisol parameters and the questionnaire scores.

Before and After Therapy

Table 2 shows questionnaire scores of the burnout group (n �
19) before and after treatment. The burnout group showed signif-
icant improvement with respect to exhaustion (UBOS exhaustion),
fatigue (Checklist Individual Strength—20 item version), level of
depressive symptoms (Beck Depression Inventory), sleep quality
(Dutch State and Trait Sleep Assessment Scale, 4 weeks), cogni-

tive functioning (Cognitive Failure Questionnaire), and psycho-
neuroticism (Symptom Checklist). No change occurred in deper-
sonalization (UBOS depersonalization) or perceived competence
(UBOS competence). Figure 2 displays the CAR (on the left) and
the cortisol day level (on the right) of the 19 participants with
burnout before and after treatment. There is a significant rise in
cortisol after awakening (main effect of CAR),F(2, 36)� 31.50,
p � .001,�p

2 � .64. After treatment the CAR level had increased
significantly as compared with the CAR level before treatment
(main effect of treatment),F(1, 18)� 11.30,p� .003,�p

2 � .39.
The rise in cortisol after awakening did not change from before to
after treatment (Treatment� CAR), F(2, 36)� 1.10,p� .35,�p

2

� .06. Cortisol during the day shows a significant decline (main
effect of time),F(1, 26)� 63.80,p� .001,�p

2 � .78. The cortisol
level during the day had not changed from pre- to posttreatment
(main effect of treatment),F(1, 18)� 0.16,p � .70, �p

2 � .01,
except for a higher level of cortisol at 22.00 hr, as compared with
the pretherapy sample at 22.00 hr,t(18) � 2.4, p � .03. The
decline in cortisol during the day is not different before and after
treatment (Treatment� Time),F(1, 27)� 1.20,p� .30,�p

2 � .06.
Although both the symptoms and the cortisol level after awak-

ening showed a change from pre- to posttreatment, there were no
significant correlations between the change in CAR and the change

Figure 1. The cortisol awakening response and day curve in the burnout
and the control groups. Mean values of 2 days and standard deviations are
shown.

Table 1
Questionnaire Scores of the Burnout and the Control Group

Questionnaire

Burnout Control

F(1, 43) valueM SD M SD

Burnout (UBOS)
Exhaustion 4.6 1.0 0.9 0.6 200.3***
Depersonalization 3.5 1.3 0.7 0.6 72.0***
Competence 3.8 1.1 5.1 0.6 24.4***

Fatigue (CIS–20R) 106.6 21.4 37.6 17.8 135.2***
Depression (BDI) 16.1 6.0 3.1 3.4 78.1***
Cognitive functioning (CFQ) 68.3 19.6 45.9 13.8 19.2***
Sleep quality 4 weeks (GSKS) 6.8 2.8 1.6 1.5 57.5***
Psychoneuroticism (SCL-90) 174.6 38.8 98.4 6.8 71.0***

Note. n� 22 in the burnout group, andn� 21 in the control group. UBOS� Dutch version of the Maslach
Burnout Inventory; CIS–20R� Checklist Individual Strength—20 item version; BDI� Beck Depression
Inventory; CFQ� Cognitive Failure Questionnaire; GSKS� Dutch State and Trait Sleep Assessment Scale;
SCL-90� Symptom Checklist.
*** p � .001.
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in questionnaire scores. In addition, the reported complaint dura-
tion at the onset of the study was not related to the increase in
cortisol after treatment. In other words, there does not seem to be
a dose–response relation between the change in symptoms and the
change in cortisol parameters.

Discussion

We showed that clinically diagnosed burnout is associated with
lower cortisol levels shortly after awakening. The slope, however,
did not differ from the control group. The cortisol levels on the
other sampling moments during the day were not different between
the groups either. The lower awakening levels of cortisol in the
burnout group had increased after 14 treatment sessions, whereas
the level of subjective complaints decreased. The lower awakening
levels in the burnout group before treatment are in line with the
findings of J. C. Pruessner et al. (1999), but opposite to those of
Melamed et al. (1999); the lower awakening levels are also oppo-
site to the recent study in persons with clinical burnout by De
Vente et al. (2003), who observed higher salivary cortisol levels
after awakening. Our study and the de Vente’s study agree with
respect to a normal cortisol secretion of persons with burnout

during the rest of the day. Furthermore, neither Grossi et al. (2003)
nor Moch et al. (2003) observed any differences in plasma cortisol
(although the latter result was based on a single blood sample
taken between 8 a.m. and 10 a.m.).
One of the factors that may contribute to the inconsistency of

these findings is that a major part of these studies have included
persons who were selected on the basis of questionnaire ratings
and who were still able to work and thus probably had a relative
moderate level of complaints. Our group certainly had the more
severe complaints of clinical burnout, and the majority was unable
to work. This, however, was also the case in the burnout group of
de Vente’s (2003) study, and the in- and exclusion criteria were
quite parallel. A credit to our design is the sampling on 2 days to
obtain a more reliable estimate of the CAR and day curve. It thus
remains difficult to explain why we, with respect to the CAR,
found the opposite.
Assuming the reliability of our finding: How does one interpret

the lower CAR level in the burnout group? Schmidt-Reinwald et
al. (1999) have suggested that the cortisol increase after awakening
represents thecapacityof the adrenal cortex to produce cortisol.
This suggests lower adrenal capacity in the postawakening period
in our person with burnout or a state of inability to acutely
mobilize the system. In CFS, severe fatigue is correlated with
hypoactivity of the HPA axis and lower levels after awakening.
This is also interpreted as a sign of adrenal exhaustion (Heim et al.,
2000; Parker et al., 2001; Roberts et al., 2004; Strickland, Morriss,
Wearden, & Deakin, 1998). In burnout, both fatigue and
depression-like aspects are present (Huibers et al., 2003). If any-
thing, depression is often characterized by a relatively more hy-
peractive HPA axis (Holsboer, 2001; M. M. Pruessner et al., 2003;
Scott & Dinan, 1998). Our finding of lower cortisol levels after
awakening points to a hypoactivity of the HPA axis rather than to
a hyperactive system. This suggests that burnout might be associ-
ated with fatigue/exhaustion rather than with depressive mood.
Within the burnout group, however, we observed no correlations
of the cortisol parameters with the fatigue or depression scales. A
larger group of participants could provide the opportunity to assess

Table 2
Questionnaire Scores in the Burnout Group Before and After Treatment

Questionnaire n

Before After

t(n�1) valueM SD M SD

Burnout (UBOS)a

Exhaustion 11 3.9 0.9 2.8 1.4 2.8*
Depersonalisation 11 3.1 0.3 3.1 0.5 0.2
Competence 11 4.1 0.9 4.3 0.9 �1.0

Fatigue (CIS–20R) 19 102.2 19.5 69.0 26.4 7.2***
Depression (BDI) 19 15.1 5.9 7.1 4.7 6.0***
Cognitive functioning (CFQ) 19 65.2 18.8 54.5 22.6 3.1**
Sleep quality 4 weeks (GSKS) 18 6.7 3.0 3.6 3.1 4.5***
Psychoneuroticism (SCL-90) 19 167.5 35.9 139.8 39.9 3.3**

Note. UBOS � Dutch version of the Maslach Burnout Inventory; CIS–20R� Checklist Individual
Strength—20 item version; BDI� Beck Depression Inventory; CFQ� Cognitive Failure Questionnaire;
GSKS� Dutch State and Trait Sleep Assessment Scale; SCL-90� Symptom Checklist.
a Because of long-term sick leave or loss of work, 8 participants were unable to fill out the UBOS questionnaire
after treatment.
* p � .05. ** p � .01. *** p � .001.

Figure 2. Cortisol levels in the burnout group before and after 14 treat-
ment sessions. Mean cortisol levels of 2 days and standard deviations are
shown. *p � .05.
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the relative influence of fatigue- and depression-like symptoms on
cortisol in a burnout group.
One of the aims of this study was to investigate whether symp-

tom improvement would coincide with a change in cortisol param-
eters. Though the burnout group improved in their subjective
complaints and showed an increase in CAR levels after treatment,
there was no quantitative relationship between these changes.
Similar to these findings, Theorell, Emdad, Arnetz, and Weingar-
ten (2001) did not find a relation either between the psychological
changes and changes in plasma cortisol in a 1-year follow-up study
in a group of healthy managers. Moch et al. (2003) found a
decrease in complaints in a burnout group, but no significant
changes were observed in cortisol levels after 4 months of inter-
vention. Altogether these data suggest a relative independence of
the course of stress hormones and of subjective complaints.
A limitation of our design is the absence of a repeated measure

after 6 months in the control group. Therefore, one could label the
observed cortisol increase after treatment as a chance observation
in absence of a reference group remeasured after the same time
interval. Our measures, however, were based on the average of 2
sampling days, which adds to their reliability. Moreover, the
change observed in the burnout group showed an even moderate
effect size, implying a low probability of being due to chance.
Moreover, the CAR has shown to have a moderate to high test–
retest stability over time (J. C. Pruessner et al., 1997; Wust, Wolf,
et al., 2000). Nevertheless, to definitely exclude the influence of
chance, the remeasurement of a control group is desirable in
replications of these findings.
In conclusion, this pilot study shows a reduction in morning

cortisol levels of persons suffering from burnout complaints, pos-
sibly pointing to a state of exhaustion. These morning cortisol
levels were increased after 14 treatment sessions. This increase,
however, showed no quantitative relation to the improvement in
symptoms of burnout.
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