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Introduction

Burnout has been defined as a negative work-
related state of mind that is preceded by chronic 
work stress (Schaufeli and Enzmann, 1998; 
Shirom, 2003), and it is assumed to be caused by 
an imbalance between the employee and the 
working conditions. The original concept of 
burnout consists of three dimensions: exhaustion, 
cynicism, and lack of professional efficacy 
(Maslach et  al., 2001; Schaufeli et  al., 1996). 
Exhaustion refers to the feeling of not being able 
to offer any more of oneself at an emotional level; 
cynicism denotes a distant attitude toward work, 
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employees, and colleagues; and lack of profes-
sional efficacy reflects the feeling of not perform-
ing tasks adequately well or being incompetent at 
work (Maslach et  al., 1996, 2001). Burnout is 
coded in International Classification of 
Diseases, 10th Revision (ICD-10) (World Health 
Organization, 1992) as a condition that influences 
health (Honkonen et  al., 2006; Shirom and 
Melamed, 2005; Toker et al., 2012).

As burnout is a stress-induced state, the 
physiological stress system is involved, that is, 
autonomous nervous system (ANS) and the 
hypothalamic–pituitary–adrenal axis (HPA 
axis). Real or perceived threat activates the 
sympathetic–adrenal–medullary (SAM) axis to 
release catecholamines and the HPA axis to 
secrete glucocorticoids (Sapolsky et al., 2000). 
Elevated levels of these stress hormones strain 
many biological systems in the body. Allostasis, 
the process through which organisms adapt to 
environments through the activation of neural, 
neuroendocrine, and neuroendocrine-immune 
mechanisms, refers to short-term adaptation. 
Allostatic load (AL), in turn, represents physi-
ological strain of an organism, that is, long-term 
maladaptation (McEwen and Stellar, 1993). It is 
a result of the organism’s inability to shut off 
allostatic activity after stress, that is, a pro-
longed or repeated activation of SAM and HPA 
axes due to stressful situations. Allostatic medi-
ators function as contributors to the develop-
ment of AL and include overactivation of 
primary stress mediators and effects; dysregula-
tion of cardiovascular, metabolic, and inflam-
matory systems; and outcomes such as 
cardiovascular disease, depression, and mortal-
ity (McEwen, 1998).

Prior evidence has shown an association 
between burnout and increased AL among 104 
female school teachers (Bellingrath et al., 2009) 
and 30 healthy men and women of different 
occupations (Juster et  al., 2011a). Burnout has 
been related to secondary mediators of AL 
(immune alterations) such as flu-like infections 
and common cold (Mohren et al., 2003). Burnout 
has also been shown to relate to changes in 
monocyte anti-inflammatory immune function 
(Mommersteeg et al., 2006).

The opposite findings also exist. It was 
found among 338 Dutch managers that AL was 
not related to burnout (Langelaan et al., 2007). 
A recent systematic review of biomarkers of 
burnout concluded that there were no signifi-
cant biomarkers of burnout (Danhof-Pont et al., 
2011). They suggested that this may be largely 
due to the incomparability of studies due to 
their heterogeneity, differences in assessment of 
burnout, and sample sizes (Danhof-Pont et al., 
2011). The contribution of psychological dis-
tress and depression on the associations between 
burnout, its components, and AL has not previ-
ously been reported.

The question of whether there is any inde-
pendent effect of burnout on health outcomes 
arose from the findings showing its rather 
strong correlation with psychological distress 
and depressive disorders (McEwen, 2003). 
Addressing the question about whether burnout 
would have an independent status as a condition 
that affects health irrespective of comorbidities 
such as mood disorders may be difficult solely 
by the means of self-reported symptoms. 
Burnout has been suggested to be related to 
depression especially in the work context (Warr, 
1987). Burnout and depression have been dif-
ferentiated statistically among Dutch teachers 
(Bakker et al., 2000). The development of burn-
out might be related to a lack of reciprocity in 
the occupational domain, whereas lack of reci-
procity in intimate relationships was related to 
depressive symptoms (Bakker et  al., 2000). It 
has been also reported that burnout and depres-
sion complement each other and cover partly 
overlapping phenomena in a population-based 
sample (Ahola et  al., 2005). Only half of the 
severely burned-out employees, however, were 
clinically depressed in the Health 2000 study 
(Ahola et al., 2005). Nevertheless, the overlap 
between burnout and depression has been pre-
viously shown for eight of the nine major 
depressive episode diagnostic criteria of the 
Diagnostic and Statistical Manual of Mental 
Disorders (Bianchi et al., 2013). It is possible 
that co-occurring depression or symptoms of 
psychological distress account for the associa-
tion between burnout and AL. In this study, we 
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examined whether burnout is related to AL 
independent of psychological distress and 
depression in a large population-based sample.

Materials and methods

Participants and design

A multidisciplinary epidemiologic Health 2000 
Study was conducted in 2000–2001 in Finland 
(Aromaa and Koskinen, 2004). The sample is 
representative of the Finnish population and 
included 8028 persons aged 30 years or over. 
The details of the sample and the sampling pro-
cedure have been described in detail previously 
(Ahola et  al., 2006a; Aromaa and Koskinen, 
2004). There were 5956 participants who were 
aged 65 years or less. Of those, 3283 were cur-
rently employed and had full information on all 
relevant study variables.

Measures

Burnout was measured with the Maslach 
Burnout Inventory–General Survey (MBI-GS; 
(Schaufeli et  al., 1996) which consists of 16 
items which form three subscales: emotional 
exhaustion (5 items, Cronbach’s α = 0.91), cyni-
cism (5 items, α = 0.79), and lack of professional 
efficacy (6 reversed items, α = 0.82) (Ahola 
et  al., 2006b). The responses were given on a 
7-point scale (0 = never and 6 = daily). A burnout 
score was calculated , weighing each dimension 
so that the scores corresponded to the original 
response scale (0.4 × exhaustion + 0.3 × cyni-
cism + 0.3 × lack of professional efficacy) as 
suggested by previous studies (Ahola and 
Hakanen, 2007; Kalimo et al., 2006).

Psychological distress was assessed by the 
12-item General Health Questionnaire (GHQ-
12) which is a self-report instrument for assess-
ing psychological distress (Goldberg, 1972; 
Goldberg and Williams, 1978). The psychomet-
ric properties of GHQ-12 have been reported to 
be good (McCabe et al., 1996; Schmitz et al., 
1999) and sensitive in screening common men-
tal disorders (Goldberg et  al., 1997), such as 
affective disorders (symptoms of anxiety and 

depression), social dysfunction, and loss of 
self-confidence (Mäkikangas et  al., 2006; 
Penninkilampi-Kerola et al., 2006).

Depression was self-rated with the original 
Beck Depression Inventory which consists of 21 
items with four alternative statements (from 0 to 
3) for each item (Beck et al., 1988). As done pre-
viously in a Finnish study (Ahola et al., 2006b), 
a linear score of depression was calculated. Beck 
Depression Inventory has been used in epidemi-
ological studies (Nabi et al., 2010), health behav-
ior interventions (Karapolat et  al., 2009), and 
studies on effectiveness of psychotherapy (Knekt 
et  al., 2008). sychometric properties of Beck 
Depression Inventoryhave been reported to be 
good in several studies (Beck et al., 1988), and 
there is evidence on the validity of it (Aben et al., 
2002; Aikens et al., 1999; Nuevo et al., 2009).

The AL was operationalized as an index that 
was based on biological parameters that have 
been previously used and have shown to repre-
sent the wear and tear of the body (Juster et al., 
2010; Seeman et al., 1997). The following bio-
markers (cardiovascular, metabolic, inflamma-
tion, and anthropometric) were measured 
during a clinical health examination: systolic 
and diastolic blood pressure; cholesterol (high-
density lipoprotein (HDL) cholesterol, low-
density lipoprotein (LDL) cholesterol, and total 
cholesterol), triglycerides, glucose, insulin, and 
glycosylated hemoglobin (HbA1c) in plasma; 
homocysteine and C-reactive protein (CRP); 
and body mass index (BMI) and waist circum-
ference. Each of the biomarkers was coded in 
no-risk (=0) and high-risk groups (=1) accord-
ing to adapted national clinical cut points when 
available, and then an index of AL was formed 
by summing up these indicators (range: 0–13).

In the analyses, covariates were age, sex, 
completed years of education, and occupation 
(manual, lower non-manual, upper nonmanual, 
and entrepreneur). In addition, psychological 
distress and depression were controlled for.

Statistical analyses

First, the correlations between study variables 
were calculated. Then, the association between 
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burnout and AL was tested using linear regres-
sion analyses with continuous AL index as the 
outcome. The distribution of AL was skewed, 
and therefore, a square root transformed varia-
ble was formed and used in the analyses. B 
coefficients were expressed as standardized 
coefficients. The analyses were sequentially 
adjusted for first age and sex, then education 
and occupation, and finally for psychological 
distress and depression. We used weighting 
adjustment and sampling parameters in the 
analyses to correct possible bias caused by the 
complex sample survey data and the loss of par-
ticipants (Heistaro, 2008). We used PASW 18.0 
and STATA 13 for statistical analyses.

Results

The descriptive statistics of the sample are shown 
in Table 1 and the frequencies of AL biomarkers 
in high-risk and no-risk groups in Table 2.

Burnout correlated with psychological 
distress, r = 0.51 (p < 0.001), and depression, 
r = 0.57 (p < 0.001). The correlation between 

psychological distress and depression was 
r = 0.66 (p < 0.001).

The results of linear regression analyses 
showed that burnout was associated with AL 
(B = 0.08, p < 0.001). The association was found 
to be independent of age, sex, education, occu-
pation type, and psychological distress (B = 0.06, 
p = 0.003) (Table 3). When depression was taken 
into account in the analyses, burnout was no 
longer related to AL (Model 5, p=0.272). We 
found that depression accounted for 60 percent 
of the association between burnout and AL 
(from B = 0.05 to B = 0.02). Of the components 
of burnout, cynicism (B = 0.05, p = 0.001) and 
lack of professional efficacy (B = 0.07, p < 0.001) 
were associated with AL (Table 3). These asso-
ciations were found to be independent of age, 
sex, education, occupation type, and psycholog-
ical distress: cynicism (B = 0.03, p = 0.031) and 
lack of professional efficacy (B = 0.03, p = 0.007) 
(Table 3). Taking depression into account, the 
associations were no longer significant. 
Depression accounted for 66 percent of the asso-
ciation between cynicism and AL and 50 percent 

Table 1.  Descriptive characteristics of the sample.

Demographics Mean (%) SD Range

Age 44.40 8.44 30–65
Gender
  Male 1629 (49.6)  
  Female 1654 (50.4)  
Education (years) 12.93 3.59 0–33
Occupation
  Manual 963 (29.3)  
  Lower non-manual 917 (27.9)  
  Upper non-manual 898 (27.4)  
  Entrepreneur 505 (15.4)  
Burnout 1.13 0.90 0–5.6
  Exhaustion 1.10 1.14 0–6
  Cynicism 1.08 1.16 0–6
  Lack of professional efficacy 1.24 1.18 0–6
Mood disorder
  Psychological distress 1.58 2.58 0–12
  Depression 5.40 5.82 0–41
Allostatic load 2.24 2.32 0–13
Allostatic load (square root transformation) 1.18 0.91 0–3.46

SD: standard deviation.
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of the lack of professional efficacy–AL relation-
ship. Exhaustion was not related to AL 
(p=0.152).

As burnout was not related to AL when 
depression was taken into account, we wanted to 
check using linear regression analysis whether 
single biomarkers of AL are related to burnout 
independent of all control variables including 

depression. None of biomarkers of AL were 
related to total burnout (all p-values > 0.05). 
Regarding the components of burnout, lower 
level of insulin was related to cynicism 
(p-value = 0.014) and higher level of diastolic 
blood pressure was related to decreased profes-
sional efficacy (p-value = 0.019) and independ-
ent of all control variables.

Table 2.  Biomarkers of AL.

Biomarkers of AL (units) N (%) N (%) Cut-off point

  No-risk (=0) High-risk (=1)  

Cardiovascular
  Systolic blood pressure (mmHg) 2439 (74.3) 844 (25.7) 140
  Diastolic blood pressure (mmHg) 2416 (78.6) 867 (26.4) 90
Metabolic
  Total cholesterol (mmol/L) 2523 (76.9) 760 (23.1) 6.5
  High-density lipoprotein cholesterol (mmol/L) 3026 (92.2) 257 (7.8) 0.9
  Low-density lipoprotein cholesterol (mmol/L) 2956 (90.0) 327 (10.0) 5.0
  Triglycerides (mmol/L) 2540 (77.4) 743 (22.6) 1.8
  Glucose (mmol/L) 3009 (91.7) 274 (8.3) 6.0
  Insulin (mU/L) 2634 (80.2) 649 (19.8) 11.0
  Glycosylated hemoglobin (%) 2730 (83.2) 553 (16.8) 7.0
Inflammation
  Homocysteine (µmol/L) 2950 (89.9) 333 (10.1) 14.3
  C-reactive protein (mg/L) 2874 (87.5) 409 (12.5) 3.0
Anthropometric
  Body mass index (kg/m2) 2677 (81.5) 606 (18.5) 30
  Waist circumference (cm) 2567 (78.2) 716 (21.8) 100

AL: allostatic load.

Table 3.  The association of burnout and its components with allostatic loada (n = 3283).

Burnout Exhaustion Cynicism Lack of professional 
efficacy

  B p-value B p-value B p-value B p-value

Model 1 0.08 <0.001 0.02 0.152 0.05 0.001 0.07 <0.001
Model 2 0.05 0.002 0.02 0.100 0.03 0.039 0.04 0.001
Model 3 0.05 0.004 0.02 0.076 0.03 0.031 0.03 0.005
Model 4 0.06 0.003 0.03 0.071 0.03 0.031 0.03 0.007
Model 5 0.02 0.272 0.01 0.995 0.01 0.593 0.02 0.056

GHQ: General Health Questionnaire; BDI: Beck Depression Inventory.
Model 1: no control variables; Model 2: age and sex; Model 3: age, sex, education, and occupation; Model 4: Model 
3 + Psychological distress (GHQ); Model 5: Model 3 + Depression (BDI).
aSquare root transformed allostatic load variable.
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Discussion

In this study of 3283 Finnish employees from 
various occupations in a nationally representa-
tive sample, we examined whether burnout is 
associated with AL and whether this association 
is independent of psychological distress and 
depression. After adjustment for covariates 
(age, sex, education, occupation), burnout was 
associated with higher AL independent of psy-
chological distress. However, the association 
between burnout and AL was to a great extent 
accounted for by depression; thus, the question 
of whether burnout has an independent physio-
logical effect, as expressed by increased AL, 
remains unanswered.

We found that burnout was associated with 
higher AL. This finding is in line with prior 
small-scale studies: one study reported increased 
level of AL to be associated with the frequency 
of total burnout symptoms (Juster et al., 2011a). 
In another study, chronic work stress and exhaus-
tion were related to higher AL in female school 
teachers (Bellingrath et  al., 2009). However, a 
study among male managers employed in a 
Dutch Telecom Company reported that AL 
focused on secondary outcomes was not higher 
among burned-out male managers compared to 
healthy controls (Langelaan et  al., 2007). In 
addition to occupational differences, these diver-
gent results might be explained by differences in 
the measurement of AL and sample sizes. All in 
all, a systematic review suggested that the 
prior inconsistencies between several studies of 
biomarkers in burnout are largely due to the 
heterogeneity-related incomparability of the 
studies (Danhof-Pont et  al., 2011). In addition, 
the role of psychological distress or depression 
in the association between burnout and AL has 
not previously reported.

In this study, the observed association 
between burnout and increased AL was not 
independent of depression, as depression 
explained 60 percent of the association. This is 
in line with a previous study reporting that 
burnout and major depressive episode are asso-
ciated with similar amount of depressive symp-
toms (Bianchi et al., 2013). AL is suggested to 

result from continuous overactivation of stress 
hormones and cellular activity and to lead to 
dysregulation of cardiovascular, metabolic, and 
inflammatory systems and tertiary outcomes 
such as cardiovascular disease, depression, and 
mortality (McEwen, 1998; McEwen and Stellar, 
1993). In depression, elevated levels of stress 
hormones, dysregulation of the ANS (Thayer 
et al., 1998) and HPA axis activity, and hyperac-
tivation of the amygdala (Sheline et al., 2001) 
have been demonstrated, all of which may be 
related to overactivation of systems involved in 
physiological stress response (McEwen, 2003).

The association between burnout and depres-
sion has been shown to be reciprocal (Ahola 
and Hakanen, 2007). Burned-out employees 
may be more vulnerable to depression and 
depressed employees to burnout. The path from 
burnout to depression appears, however, to be 
stronger than the path from depression to burn-
out (Ahola and Hakanen, 2007). Therefore, the 
risk of having depression may rise along with 
the increasing level of burnout (Ahola et  al., 
2005). Indeed, a full-panel three-wave longitu-
dinal study among a large sample of employees 
showed that increasing burnout predicts increas-
ing depression and vice versa (Toker and Biron, 
2012). Our finding on the independent effect of 
burnout on AL after adjustment for psychologi-
cal distress but not after adjustment for depres-
sion suggests that the association between 
burnout and AL represents their overlap with 
depression. This may be caused by effect medi-
ation; when burnout becomes more severe, it is 
more likely to be associated with depression, 
which in turn strengthens AL. It is also possible, 
however, that AL is an underlying cause for 
both burnout and depression. Prospective stud-
ies are needed to test this hypothesis.

In their review of biomarkers of burnout, 
Danhof-Pont et al. (2011) emphasized the need 
to investigate the contribution of components of 
burnout (Danhof-Pont et al., 2011). Schnorpfeil 
et al. (2003) were among the first to apply the 
AL concept to psychosocial work characteris-
tics (Schnorpfeil et  al., 2003). Their study 
revealed a weak but significant association 
between an extended AL score based on 14 
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parameters and job-demands in industrial work-
ers. Our results showed that emotional exhaus-
tion was not related to AL. This is not in line 
with previous studies reporting that higher AL 
is associated with higher level of emotional 
exhaustion (Bellingrath et  al., 2009; Juster 
et al., 2011a). So far, information on biomarkers 
of the components of burnout is scant, and thus, 
more research is needed.

We found that of the components of burnout, 
cynicism and the lack of professional efficacy 
were associated with AL independently of psy-
chological distress. The associations may partly 
be explained by negative emotions caused by 
chronic stress and behaviors related to them 
(Ranjit et al., 2007). Cynical distrust has previ-
ously been associated with interleukin-6 (IL-6) 
and CRP (Ranjit et  al., 2007; Steptoe et  al., 
2008). Chronic stress has been found to be asso-
ciated with inflammatory biomarkers, and 
higher levels of cynical distrust were associated 
with progressively higher levels of the inflam-
matory markers (Ranjit et al., 2007). Cynicism 
is likely to also increase interpersonal conflicts 
and related difficulties at work (Garcia-
Izquierdo and Rios-Risquez, 2012) and through 
that may alter the functions of physiological 
stress system.

Lack of professional efficacy reflects 
decreased ability to perform well at work and 
perceptions of incompetence. It could either 
increase the efforts at work or, depending on 
successfulness of these efforts, depressed mood 
due to feelings of incompetence, both of which 
could compromise the functions of the physio-
logical stress system. Impaired cognitive per-
formance in memory and attention in patients 
with chronic burnout syndrome have been 
reported (Sandström et al., 2005). They suggest 
that cognitive impairment could be due to dys-
function of HPA axis (Cintra et  al., 1994). A 
persistent lack of cortisol availability in chroni-
cally stressed individuals may promote an 
increased vulnerability for the development of 
stress-related bodily disorders (Heim et  al., 
2000).

Decreased cortisol response has been asso-
ciated with depressed mood among those who 

have low self-esteem (Scarpa and Luscher, 
2002). Reduced cortisol response in partici-
pants with lower levels of self-esteem may be 
related to unsuccessful coping in reaction to a 
difficult task (Scarpa and Luscher, 2002). 
Lack of professional efficacy is likely to influ-
ence self-esteem and involve pessimistic 
beliefs and feelings of hopelessness. It has 
been suggested that self-esteem affects the 
endocrine stress response, that is, it may play 
a significant role in the regulation of the HPA 
axis (Pruessner et al., 1999). Low self-esteem 
of subjects who believe to perform poorly on 
a given task is associated with HPA axis 
response (Pruessner et  al., 1999). Studies on 
biomarkers related to pessimism (the general 
tendency to expect negative outcomes) have 
shown that pessimism is associated with 
higher levels of inflammation independent of 
depression in a healthy population (Roy et al., 
2010) and increased stimulation of the HPA 
axis (Das and O’Keefe, 2006), which  
could contribute to chronic inflammation. 
Pessimistic attributions have also been associ-
ated with vulnerability to hypertension 
(Grewen et  al., 2000) and hopelessness with 
incident hypertension in Finnish men (Everson 
et al., 2000).

The main limitation of this study is that the 
design is cross-sectional and thus does not 
allow conclusions about causalities. Although 
we showed an association between burnout 
and AL stemming from lack of professional 
efficacy and cynicism independently of psy-
chological distress, a cross-sectional study 
does not allow conclusions about causalities. 
So, it is possible that a decrease in profes-
sional efficacy precedes an increase in AL or 
vice versa. We did not find that burnout exerts 
a physiological effect independently of 
depression. As psychological stress, however, 
may be a precursor of burnout and depres-
sion, a longitudinal study could help to fur-
ther clarify the relationship between 
psychological distress, depression, burnout, 
and AL. Another limitation is the operation-
alization of AL as it did not include biological 
biomarkers of stress equally across all 
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categories, and measures of cortisol and other 
stress hormones were not available. An ade-
quate amount of parameters, however, were 
available in the data to achieve a proxy meas-
ure of AL. Furthermore, burnout, psychologi-
cal distress, and depression were self-rated, 
which may make the results vulnerable to 
common method variance and bias due to 
response style. Burnout was measured with 
the most commonly used instrument to meas-
ure burnout, that is, the MBI-GS, psychologi-
cal distress with GHI, and depression with 
BDI. These have been found to be valid scales 
for screening and research purposes (Aalto 
et al., 2012; Schutte et al., 2000; Taris et al., 
1999). As we had a population-based sample, 
these findings may not apply to more severely 
affected subjects fulfilling the diagnostic cri-
teria of depression and/or clinical burnout.

The AL index, however, was formed from 
objectively measured biomarkers, which is a 
major strength of this study. This study was the 
first one with a large sample size which in addi-
tion was population-based and representative of 
a wide variety of jobs and occupations. This 
increases the generalizability of the present 
findings. A large sample also enabled us to 
study the association between burnout and AL 
independently of age, gender, education, and 
occupation.

In conclusion, burnout is associated with 
higher AL independently of socio-demo-
graphic factors and psychological distress. 
However, the causality between burnout and 
AL and whether the association is independ-
ent of co-occurring depression remain to be 
investigated. Although our population-based 
study does not allow direct clinical implica-
tions, it may indirectly support the screening 
of psychiatric symptoms and use of simple 
allostatic measures in occupational health 
care, for instance.
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