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Abstract: Burnout and Risk Factors for
Arteriosclerotic Disease: Follow-up Study: Kazuyo
K ITAOKA-HIGASHIGUCHI, et al . Department of Public
Health, Kanazawa Medical University—Objectives:
The purpose of this longitudinal study was to investigate
the effects of burnout on risk factors for arteriosclerotic
disease. Methods: Baseline data were collected from
442 male middle managers working for a manufacturing
company in Japan. All participants had a physical
health check-up and completed the Japanese Maslach
Burnout Inventory-General Survey. We calculated the
Japanese-specific cut-off points of the MBI-GS and
applied “exhaustion +1” criterion to define subjects as
healthy or burnout at baseline. Follow-up measures
were collected 4–5 yr later for 383 middle managers.
Changes in the subjects’ waist circumference, body
weight, body mass index (BMI), blood pressure, total
cholesterol, triglycerides, HDL cholesterol, LDL
cholesterol, fasting blood sugar, fasting insulin, HOMAR, and HbA1c over a time period of 4 to 5 yr were
compared between the healthy and burnout groups.
New cases of large waist circumference, high BMI,
metabolic syndrome, hypertension,
hypercholesterolemia, high triglycerides, low HDL
cholesterol, high LDL cholesterol, and impaired fasting
glucose were detected at follow-up. Results: Changes
in waist circumference, body weight, and BMI were
significantly greater in burned-out managers than in
healthy managers. Furthermore, compared to other
variables (age and health behaviors such as smoking),
burnout was a significant explanatory variable. The
odds ratio of the burnout group was 2.80 for
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hypercholesterolemia with statistical significance after
adjusting for age. After adjusting for age, health
behaviors, and baseline total cholesterol, the results
were similar. Conclusions: Burnout, which results
from prolonged exposure to chronic work stress, may
be associated with risk factors for arteriosclerotic
disease.
(J Occup Health 2009; 51: 123–131)
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Burnout is the result of prolonged exposure to chronic
work stress with insufficient recovery1–5). Maslach and
Jackson6, 7) provided an operational definition of burnout
in terms of the demands of human service work and
developed the primary measure of the burnout construct,
the Maslach Burnout Inventory (MBI). Given the
increasing interest in burnout within occupations that are
not clearly people-oriented8), the MBI-General Survey
(MBI-GS)9) was developed. In the MBI-GS, the three
components of the burnout construct are conceptualized
in slightly broader terms with respect to occupation, and
not just to the personal relationships that may be part of
the job. The three components are labeled exhaustion,
cynicism, and diminished professional efficacy.
A large number of burnout studies have examined the
correlates and the causes of burnout, but a few studies
have focused on its attitudinal and organizational
consequences and its negative impact on mental health.
Moreover, there are scant data available on the impact
that burnout has on physical health5, 10, 11). A prospective
cohort study dealing with job stress found that chronic
work stress is an important risk factor for the development
of metabolic syndrome12). This study provides evidence
for the biological plausibility of a link between everyday
life psychosocial stressors and heart disease. On the other

124

hand, physical health problems that are more or less
objectively diagnosed have been investigated with respect
to burnout10, 11, 13–16). Other studies have investigated the
relationship between burnout and objectively diagnosed
physical health problems. The relationships between
burnout and indicators such as cholesterol and lipid
peroxidation have been examined13, 17, 18). Burnout has
been found to be associated with cardiovascular disease
(CVD) in a few studies19–23). However, no definitive,
longitudinal studies dealing with the relationship between
burnout as assessed using the MBI and objectively
diagnosed health problems have been published.
In the present longitudinal study, the effects of burnout
on risk factors for arteriosclerotic disease were assessed.

Subjects and Methods
Study population and data collection
The study population included male middle managers
working for a manufacturing company in Japan. The
company has approximately 7,000 employees: upper
managers, middle managers, and general employees.
Middle managers predominantly manage clerical work
and supervisory work in the manufacturing sections. The
target company had three types of health examinations
for employees: an annual health examination as mandated
by law in Japan; a comprehensive health check-up
program, involving a physical health examination,
including laboratory tests, and a questionnaire concerning
health behaviors and mental health held in the health care
unit of the company; and intensive health examinations
held in hospital. Middle managers were encouraged to
participate in the health check-up program. The MBIGS was performed as part of the mental health
examination in the health check-up program for middle
managers at baseline in 2001.
The final study population for which all necessary data
for this study were available included 442 men aged less
than 55 yr at baseline. Changes in the physical condition
4 to 5 yr later were analyzed in relation to burnout. When
we could not obtain enough data for subjects in 2005,
because they had other types of health check-ups or other
reasons, we used data obtained in 2006 to achieve a higher
follow-up rate. Thus, in total, 383 male middle managers
were followed up 4 to 5 yr after baseline, and the followup rate was 86.7%.
The following risk factors for arteriosclerotic disease
were assessed: waist circumference, body weight, body
mass index (BMI), blood pressure, total cholesterol,
triglycerides, high density lipoprotein (HDL) cholesterol,
low density lipoprotein (LDL) cholesterol, fasting blood
sugar, fasting insulin, HOMA-R (see below), and HbA1c.
HOMA-R was calculated on the basis of fasting blood
sugar and insulin: fasting blood sugar (mg/dl) × fasting
insulin (µU/ml) / 405. Waist circumference was measured
to the nearest 0.5 cm above the iliac crests and below the
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lowest rib margin at minimal respiration in a standing
position. Body weight was measured in light clothing
without shoes using a standard scale and height was
measured to the nearest 0.1 cm without socks using a
stadiometer. Blood pressure was determined with a
mercury sphygmomanometer in a sitting position after
rest for 5 min. Fasting blood samples were taken from
the subjects at least 10 hours after their last meal.
Laboratory tests were performed by a laboratory test
center. Total cholesterol, triglycerides, and LDL
cholesterol were measured by enzyme assay. HDL
cholesterol was measured by the direct method. The
hexokinaze method, chemiluminescence immunoassay,
and latex agglutination method were used respectively,
to measure fasting blood sugar, fasting insulin, and
HbA1c.
Alcohol consumption, smoking, and physical activity
were assessed using a questionnaire. Alcohol
consumption was classified into three categories: almost
no drinks, drinks 1–4 days per week, and drinks more
than 5 days per week. Smoking was categorized as either
a current smoker or not a current smoker. Physical activity
was categorized as either participating in at least one
exercise session per week or not.
Burnout
Burnout was assessed using the Japanese version of
the MBI-GS24, 25). The Japanese MBI-GS is a 16-item
measure containing five items dealing with exhaustion,
five dealing with cynicism, and six dealing with
professional efficacy. The original version responses were
used: never, a few times a year, once a month, a few
times a month, once a week, a few times a week, and
everyday. All 16 items of the MBI-GS are scored ranging
from “0” (never) to “6” (everyday), and the total scores
for each subscale were divided by the number of items
for the subscale.
Except for studies done in The Netherlands26) and
Sweden27), there are no clinically valid cut-off points
available for the MBI that allow differentiation between
levels of burnout. The MBI test manual presents
numerical cut-off points based on arbitrary statistical
norms9). The test authors divided the normative sample
into tertiles, but since this was done using a Canadian
sample 28), the classification in the manual cannot be
applied to workers in Japan; only nation-specific cut-off
points should be used29, 30). For this reason, cut-off points
were determined based on data obtained from the many
different studies24, 25, 31–35) conducted by us so far, including
the MBI-GS data obtained at the baseline of the present
study. Overall, there were 5,621 samples (3,042 males,
2,515 females, 64 unknown). Although the average age
differed among the studies, the overall average age was
37.8 yr (±S.D. 11.6), and age groups ranging from the
20s through the 60s were included. Subjects’ occupations
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included company employees (new employees, general
employees, and managers), civil servants, medical doctors
(medical doctors and residents), clinical nurses, and
teachers. The Japanese data were divided into tertiles.
For exhaustion and cynicism, the cut-off point was set
between the upper third and the lower two thirds, and for
professional efficacy, the cut-off point was set between
the higher two thirds and the lower third. Thus, for
exhaustion, the cut-off point was 3.60 or higher; for
cynicism, the cut-off point was 2.20 or higher; and for
professional efficacy, the cut-off point was 1.83 or lower.
It is commonly held that, in the process of burnout,
exhaustion comes first, followed by cynicism and
diminished professional efficacy3). In line with this idea,
subjects with intense exhaustion and either a high level
of cynicism or a low level of professional efficacy, or
both, were considered to have burned out. In short, the
“exhaustion + 1” criterion recommended by
Brenninkmeijer and VanYperen 36) was applied. In
accordance with this criterion, the baseline MBI-GS scale
scores were divided into a healthy group and a burnout
group. As a result, 46 subjects were categorized as
belonging to the burnout group, and the remaining 337
as belonging to the healthy group. The average age was
48.3 yr (± S.D. 4.6) for the healthy group and 47.3 yr (±
S.D. 4.8) for the burnout group; the difference was not
statistically significant.
Statistical methods
First, health behaviors of the healthy group and the
burnout group at baseline and follow-up were compared
using the Chi-square test. Means of subjects’ waist
circumference, body weight, BMI, blood pressure, total
cholesterol, triglycerides, HDL cholesterol, LDL
cholesterol, fasting blood sugar, fasting insulin, HOMAR, and HbA1c at baseline were compared between the
healthy and burnout groups using the t-test. The
distribution of triglycerides, fasting blood sugar, fasting
insulin, and HOMA-R was not normal, so a logarithmic
transformation to normalize the distribution was applied.
Next, changes in the parameters over a time period of
4 to 5 yr were compared between the two groups. In
order to compare the averages, the t-test and analyses of
covariance (ANCOVA) were performed. Since changes
in all parameters were distributed normally, mean and
standard deviation were used. The baseline values of the
corresponding variables were adjusted as the covariates.
Furthermore, the relationship between burnout and
changes of the parameters was evaluated. Multiple
regression analyses were done to determine the effect of
burnout on each variable, after adjusting for the other
factors. The input variables were burnout (1=healthy,
2=burned out), age (continuous variable), alcohol
consumption (1=almost no drinks, 2=drinks 1–4 days per
week, 3=drinks more than 5 days per week), smoking
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(1=a current smoker, 2=not a current smoker), and
physical activity (1=no exercise, 2=participating in at least
one exercise session per week). Ordinal numbers were
used to categorize alcohol consumption.
New cases of large waist circumference (waist
circumference ≥85 cm), high BMI (BMI ≥25), metabolic
syndrome, hypertension (blood pressure ≥140/90 mmHg),
hypercholesterolemia (total cholesterol ≥220 mg/dl), high
triglycerides (triglycerides ≥150 mg/dl), low HDL
cholesterol (HDL cholesterol <40 mg/dl), high LDL
cholesterol (LDL cholesterol ≥140 mg/dl), and impaired
fasting glucose (fasting blood sugar ≥110 mg/dl) were
detected at follow-up. The definition of the Japanese
Society of Internal Medicine37) was used for metabolic
syndrome. According to this definition, metabolic
syndrome is defined as the presence of waist
circumference larger than 85 cm in males and two or
more risk factors: blood pressure ≥130/85 mmHg, fasting
blood sugar ≥110 mg/dl, triglycerides ≥150 mg/dl or HDL
cholesterol <40 mg/dl. Those considered as new cases
were subjects who fell short of the diagnostic criteria at
baseline and either met the criteria at follow-up or were
undergoing medical treatment. Multiple logistic
regression analyses were carried out to evaluate the effects
of burnout on the onset of those cases after adjusting for
confounding factors. Two models were tested: model 1,
with adjustment for age; model 2, with adjustment for
age, health behaviors (alcohol consumption, smoking,
physical activity), and baseline value of the corresponding
variable.
Significance levels were set at p<0.05. All statistical
analyses were performed using SPSS 15.0 software for
Windows Vista.
Ethics
Ethical approval was obtained from the Kanazawa
Medical University Epidemiological Research Ethics
Committee.

Results
Table 1 shows the prevalence of habitual drinking,
smoking, and exercise in the two groups; there were no
differences between the groups at baseline and at followup. Additionally, there was no significant change in the
prevalence of these habits between baseline and followup.
Table 2 compares the baseline risk factors for
arteriosclerotic diseases between the healthy and burnout
groups; there were no significant differences between the
two groups.
Table 3 compares the changes in the risk factors at
follow-up between the two groups. It shows both a simple
comparison and the results of the co-variance analyses
that used the baseline values of the corresponding
variables as the covariates.
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Table 1. Health behaviors of the healthy group (n=337) and the burnout group (n=46) at baseline and follow-up
Baseline
Health behavior

Alcohol consumption
Almost no drinks
Drinks 1–4 days per week
Drinks more than 5 days per week
Smoking
A current smoker
Not a current smoker
Physical activity
No exercise
Exercise

Follow-up

Healthy

Burnout

Healthy

Burnout

n

(%)

n

(%)

n

(%)

n

(%)

60
78
199

(17.8)
(23.1)
(59.1)

8
10
28

(17.4)
(21.7)
(60.9)

62
65
210

(18.4)
(19.3)
(62.3)

10
9
27

(21.7)
(19.6)
(58.7)

169
168

(50.1)
(49.9)

22
24

(47.8)
(52.2)

142
195

(42.1)
(57.9)

21
25

(45.7)
(54.3)

192
145

(57.0)
(43.0)

29
17

(63.0)
(37.0)

199
138

(59.1)
(40.9)

29
17

(63.0)
(37.0)

Table 2. Means of risk factors for arteriosclerotic disease of the healthy group (n=337) and the burnout group (n=46) at baseline
Risk factors
Waist circumference (cm)
Body weight (kg)
Body mass index (kg/m2)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Total cholesterol (mg/dl)
Triglycerides (mg/dl)
HDL cholesterol (mg/dl)
LDL cholesterol (mg/dl)
Fasting blood sugar (mg/dl)
Fasting insulin (µU/ml)
HOMA-R
HbA1c (%)

Healthy group
83.3
68.6
23.9
121.6
76.2
202.4
114.8
51.1
124.4
93.3
4.8
1.1
5.1

Burnout group

7.5
8.7
2.7
14.3
10.2
30.8
(67.5–195.2)
13.0
30.9
(77.8–112.0)
(2.8–8.2)
(0.7–1.9)
0.5

82.4
68.2
23.5
122.1
75.8
204.9
107.2
52.7
124.6
93.3
4.7
1.1
5.1

7.7
10.0
2.8
12.0
9.0
30.9
(56.4–203.7)
11.9
36.8
(77.8–112.0)
(2.8–8.0)
(0.6–2.0)
0.6

p value a
0.43
0.73
0.39
0.84
0.80
0.61
0.49
0.43
0.98
0.71
0.76
0.70
0.82

a: t-test. Data are mean and SD (standard deviation). Triglycerides, fasting blood sugar, fasting insulin, and HOMA-R are changed
from logarithmic value and numbers in parentheses of them are range.

There were significant differences between the healthy
and burnout groups in regard to waist circumference, body
weight, and BMI. While the healthy group had an
estimated average change of 0.6 cm in waist
circumference, the average change in the burnout group
was 2.4 cm, which was significantly greater than that of
the healthy group. The estimated average change in body
weight was –0.4 kg in the healthy group and 1.2 kg in the
burnout group. While the healthy group generally lost
weight, the burnout group gained weight; the difference
between the groups was significant. The estimated
average change in BMI was –0.1 for the healthy group
and 0.4 for the burnout group. As with body weight, the
BMI of the healthy group decreased while that of the
burnout group increased; again, the difference between

the groups was significant.
There was no significant difference in systolic blood
pressure or diastolic blood pressure between the healthy
group and the burnout group.
While the healthy group had an estimated average
change of 6.6 mg/dl on total cholesterol, the estimated
average change (12.8 mg/dl) tended to be larger in the
burnout group; but it was not statistically significant. A
significant difference in HDL and LDL cholesterol as
well as triglycerides was not found between the two
groups.
No significant difference between the healthy and
burnout groups was found regarding fasting blood sugar,
fasting insulin, HOMA-R, and HbA1c.
Using the variables (waist circumference, body weight,
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Table 3. Changes in risk factors for arteriosclerotic disease at follow-up of the healthy group (n=337) and the burnout group
(n=46)
Risk factors

Healthy group

Waist circumference (cm)
Body weight (kg)
Body mass index (kg/m2)
Systolic blood pressure (mmHg)
Diastolic blood pressure (mmHg)
Total cholesterol (mg/dl)
Triglycerides (mg/dl)
HDL cholesterol (mg/dl)
LDL cholesterol (mg/dl)
Fasting blood sugar (mg/dl)
Fasting insulin (µU/ml)
HOMA-R
HbA1c (%)

Burnout group

Mean

SD

Mean

0.5
–0.4
–0.1
1.9
5.1
6.7
1.1
5.6
0.9
4.4
–1.0
–0.1
0.1

4.5
3.9
1.3
13.4
9.6
22.0
95.0
9.2
23.2
17.6
3.9
1.1
0.5

2.6
1.3
0.4
2.1
6.9
12.3
11.7
4.7
5.3
2.9
–0.7
–0.1
0.1

SD
5.9
6.6
2.2
16.7
12.0
27.3
182.3
9.2
31.7
7.3
2.8
0.7
0.3

Healthy group
Adjusted
p value a mean
SE
0.01
0.01
0.01
0.94
0.25
0.12
0.54
0.52
0.25
0.58
0.59
0.98
0.44

0.6
–0.4
–0.1
1.9
5.1
6.6
0.8
5.6
0.9
4.4
–1.0
–0.1
0.1

Burnout group
Adjusted
mean
SE

0.2
0.2
0.1
0.7
0.5
1.2
5.4
0.5
1.2
0.9
0.2
0.1
0.1

2.4
1.2
0.4
2.2
6.8
12.8
13.1
4.9
5.3
2.7
–0.8
–0.2
0.1

0.7
0.6
0.2
1.9
1.4
3.2
14.6
1.3
3.3
2.3
0.5
0.2
0.1

p value b
0.01
0.01
0.02
0.89
0.25
0.07
0.43
0.61
0.21
0.48
0.71
0.94
0.46

a: t-test. b: Co-variance analyses adjusted for baseline value of the corresponding variable. SD indicates standard deviation. SE
indicates standard error.

Table 4. Summary of multiple regression analyses of changes in waist circumference, body weight, BMI on explanatory
variables of age, health behaviors, and burnout

Variables
Burnout
Age
Alcohol consumption
Smoking
Physical activity

B

Waist circumference
SE
p value

1.93
–0.13
0.09
–0.41
–0.03

0.74
0.05
0.31
0.48
0.49

<0.01
0.01
0.76
0.40
0.94

B
1.67
–0.09
–0.03
–0.25
–0.02

Body weight
SE
p value
0.68
0.05
0.29
0.44
0.45

0.01
0.07
0.93
0.57
0.97

B
0.54
–0.02
0.02
–0.07
–0.02

BMI
SE
0.22
0.02
0.09
0.14
0.14

p value
0.01
0.14
0.86
0.63
0.91

Burnout: 1=healthy, 2=burned out. Age: continuous variable. Alcohol consumption: 1=almost no drinks, 2=drinks 1–4 days
per week, 3=drinks more than 5 days per week. Smoking: 1=a current smoker, 2=not a current smoker. Physical activity: 1=no
exercise, 2=exercise. BMI indicates Body Mass Index. B indicates unstandardized coefficients. SE indicates standard error.

and BMI) that showed significant differences between
the healthy and burnout groups, multiple regression
analyses were performed. In all cases, burnout was a
significant explanatory variable (Table 4).
Table 5 shows that odds ratios of the burnout group
compared with the healthy group for the onsets of large
waist circumference, high BMI, metabolic syndrome,
hypertension, hypercholesterolemia, high triglycerides,
low HDL cholesterol, high LDL cholesterol, and impaired
fasting glucose. For large waist circumference, high BMI,
metabolic syndrome, hypertension, high triglycerides, and
impaired fasting glucose, the odds ratios of the burnout
group were not high. The odds ratio of the burnout group
was 2.80 for hypercholesterolemia with statistical

significance after adjusting for age (model 1). After
adjusting for age, health behaviors, and baseline total
cholesterol (model 2), the results were similar. However,
there was no significantly high odds ratio for low HDL
cholesterol or high LDL cholesterol.

Discussion
This is the first longitudinal study of the effects of
burnout on risk factors for arteriosclerotic disease.
Burnout was measured using the Japanese version of the
MBI-GS 24, 25). Japanese-specific cut-off points of the
MBI-GS were used and the “exhaustion + 1” criterion
recommended by Brenninkmeijer and VanYperen36) was
applied to classify Japanese subjects into two groups at
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Table 5. Odds ratios of the burnout group compared with the healthy group for onset of large waist circumference, high BMI,
metabolic syndrome, hypertension, hypercholesterolemia, high triglycerides, low HDL cholesterol, High LDL
cholesterol, and impaired fasting glucose
Risk factors for arteriosclerotic disease
Subjects a

No. of cases

Large waist circumference (waist circumference ≥85 cm)
Healthy group
198
41
Burnout group
28
7
High BMI (BMI ≥25)
Healthy group
224
19
Burnout group
32
4
Metabolic syndrome b
Healthy group
306
20
Burnout group
42
3
Hypertension (blood pressure ≥140/90 mmHg)
Healthy group
295
46
Burnout group
44
6
Hypercholesterolemia (total cholesterol ≥220 mg/dl)
Healthy group
242
52
Burnout group
34
15
High triglycerides (triglycerides ≥150 mg/dl)
Healthy group
241
38
Burnout group
35
6
Low HDL cholesterol (HDL cholesterol <40 mg/dl)
Healthy group
279
9
Burnout group
39
1
High LDL cholesterol (LDL cholesterol ≥140 mg/dl)
Healthy group
243
39
Burnout group
32
7
Impaired fasting glucose (fasting blood sugar ≥110 mg/dl)
Healthy group
307
34
Burnout group
43
2

Model 1

Odds ratio (95% CI)
p value
Model 2

p value

1
1.28 (0.44–3.78)

0.65

1
1.46 (0.49–4.38)

0.50

1
2.37 (0.64–8.75)

0.20

1
1.97 (0.49–7.92)

0.34

1
1.14 (0.32–4.03)

0.84

1
1.17 (0.33–4.15)

0.81

1
0.62 (0.23–1.66)

0.34

1
0.67 (0.25–1.77)

0.41

1
2.80 (1.23–6.39)

0.01

1
2.78 (1.20–6.46)

0.02

1
1.21 (0.45–3.29)

0.71

1
1.19 (0.43–3.30)

0.74

1
0.95 (0.11–0.79)

0.96

1
0.83 (0.09–7.50)

0.87

1
1.28 (0.17–3.48)

0.62

1
1.34 (0.49–3.69)

0.57

1
0.62 (0.13–2.87)

0.54

1
0.58 (0.12–2.71)

0.49

a: Number of those who fell short of the diagnostic criteria at baseline. b: The presence of waist circumference ≥85 cm, and two or
more risk factors: blood pressure ≥130/85 mmHg, fasting blood sugar ≥110 mg/dl, triglycerides ≥150 mg/dl or HDL cholesterol <40
mg/dl. Model 1: Adjusted for age. Model 2: Adjusted for age, health behaviors (alcohol consumption, smoking, physical activity),
and baseline value of the corresponding variable. BMI indicates Body Mass Index.

baseline: a healthy group and a burnout group.
Changes in the values of risk factors for arteriosclerotic
disease from baseline to follow-up were compared
between the healthy group and the burnout group.
Compared to healthy male middle managers, burned out
managers had significant increases in their waist
circumference, body weight, and BMI at the time of
follow-up, 4 to 5 yr later. It is important to note that the
associations identified in this study were independent of
other risk factors for arteriosclerotic disease, such as age,
alcohol consumption, smoking, and physical activity.
Some studies have found an association between high
job strain and increased BMI38, 39). Others have reported
no associations between these psychosocial characteristics
of the work environment and BMI40–43). In some samples,

high job strain was associated with a lower BMI 44, 45).
The associations of job strain and its components with
BMI have been found to vary by gender, but not in a
consistent manner46, 47). The mixed findings that have
been reported with respect to work stress and obesity
may reflect a failure to take into account the possibility
that stress may cause some people to eat more, but others
to eat less48, 49). Moreover, the design of those studies
was mostly cross-sectional. The Whitehall 2 study of
Brunner et al. 50) examined cumulative job strain as a
predictor of obesity in a prospective 19-yr study. That
study provided prospective evidence that chronic work
stress predicts obesity. To the best of our knowledge,
there is only one prospective study that has investigated
the association between burnout and obesity51), but it did
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not provide evidence that burnout predicts obesity. The
present study provides the first prospective evidence that
burnout predicts general and central obesity.
With respect to lipid metabolism disorders, the burned
out group showed a larger increase of total cholesterol
and a significantly higher risk for hypercholesterolemia,
independent of the other factors (age, baseline total
cholesterol, and health behaviors), compared with healthy
managers. However, other metabolic indicators and blood
pressure were not different between the two groups.
Melamed et al.22) examined the association between
burnout and risk factors for cardiovascular disease (CVD).
They found in a cross-sectional study that scores for
burnout plus tension were significantly associated with
cholesterol, triglycerides, and glucose levels, while scores
for burnout plus listlessness were significantly associated
with glucose and diastolic blood pressure levels. Shirom
et al.17) also performed a follow-up study on the effects
of burnout on cholesterol and triglyceride levels. They
found that physical and emotional burnout were both
positive predictors of the change of total cholesterol
levels. Those results about total cholesterol were similar
to our results. Nonetheless, they did not assess burnout
using the MBI, which is almost universally accepted as
the standard for assessing burnout. In fact, the MBI has
been used in over 90% of the empirical publications
dealing with burnout 4). Instead, Melamed et al. and
Shirom et al. used their own definition of burnout and
their own scale, the Shirom-Melamed Burnout Measure
(SMBM). Our results might be significant because the
are based on the MBI for burnout measurement.
What kind of biological mechanism is behind the fact
that burnout tended to be associated with a larger waist
circumference, body weight, and BMI, as well as a higher
incidence rate of hypercholesterolemia? Although the
biological mechanisms remain unclear, Brunner and
Marmot 52) , in the Whitehall 2 study, presented a
hypothetical model of the biological mechanism at work
between job strain and cardiovascular diseases. We use
this model to consider the mechanism in question. The
hypothalamic-pituitary-adrenal (HPA) axis may be
involved due to a direct effect of burnout. Burnout that
arises as a result of prolonged exposure to chronic job
strain results in the body always being on the alert for
another stressor. As a result, the HPA axis remains
hyperactive and fat accumulates, which leads to lipid
abnormalities and results in general obesity and central
obesity. Moreover, this mechanism could lead to appetite
stimulation. In addition to these direct effects, burnout
may also have indirect effects. After leaving work, many
people release their stress by eating and/or drinking
alcoholic beverages. This style of coping could lead to
the excessive intake of fat and sugar, which in turn could
lead to weight gain and increase of cholesterol.
The present study had some limitations. First, at the
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time of follow-up, individuals suffering from burnout at
baseline significantly increased their waist circumference,
body weight, and BMI, and they had a higher incidence
of hypercholesterolemia. However, among these subjects
no significant difference was observed in any of the other
factors. If the significant increase in the waist
circumference and the body weight had been associated
with a significant increase in triglycerides and LDL
cholesterol levels, and a significant decline in HDL
cholesterol levels, this would have made the study’s
results easier to interpret. In fact, such trends were
observed, but they were not statistically significant,
primarily because the study population was rather small
and thus lacked statistical power. Furthermore, the
follow-up study period was too short to properly explore
the effects of burnout on physical health. Therefore, we
should be mindful of the possibilities of the under
estimation of the effects of burnout on those variables.
Second, MBI-GS was not measured at the follow-up.
Accordingly, we could not assess the changes of burnout
level in the subjects at follow-up, 4 to 5 yr later. However,
because burnout arises as a result of prolonged exposure
to chronic job strain, burnout is characterized by its
chronic nature. Hence, baseline evaluation of burnout
level might predict health in the future. Third, since all
of the middle managers were male, the results may not
be generalizable to women. Finally, none of the study
participants were on sick leave, which indicates that the
sample employees with burnout were relatively healthy.
The physiological correlates of more advanced burnout
may therefore be different from those observed in the
present study. Nonetheless, our study is still significant
one because of the study design, a follow-up study with
measurement of burnout using the standard scale, MBI.
In conclusion, burnout, which results from prolonged
exposure to chronic work stress, may be associated with
risk factors for arteriosclerotic disease.
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