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Abstract
Objectives: Sense of coherence (SOC) is an individual characteristic related to a positive life orientation, leading to effective coping. Little is known about the relationship between SOC and metabolic syndrome (MetS). This cross-sectional
study aimed at testing the hypothesis that workers with a strong SOC have fewer atherosclerotic risk factors, including
MetS, and healthier lifestyle behaviors. Material and Methods: One hundred and sixty-seven computer software workers
aged 20–64 years underwent a periodical health examination including assessment of body mass index, waist circumference, blood pressure, blood lipid levels, fasting blood sugar (FBS) levels and lifestyle behaviors (walking duration, smoking
status, nutrition, alcohol consumption, and sleep duration). During this period, the participants also completed a 29-item
questionnaire of SOC and the Brief Job Stress Questionnaire to assess job stressors such as job strain and workplace
social support. Results: Our results showed that the participants with a stronger SOC were likely to walk for at least 1 h
a day, to eat slowly or at a moderate speed, and to sleep for at least 6 h. Compared with the participants with the weakest SOC, those with the strongest SOC had a significantly lower odds ratio (OR) for being overweight (OR = 0.31; 95% confidence interval (CI): 0.11–0.81), and having higher FBS levels (OR = 0.11; 95% CI: 0.02–0.54), dyslipidemia (OR = 0.29;
95% CI: 0.09–0.84), and MetS (OR = 0.12; 95% CI: 0.02–0.63), even after adjusting for age, gender and job stressors.
Conclusions: High SOC is associated with a healthy lifestyle and fewer atherosclerotic risk factors, including MetS.
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INTRODUCTION
Ischemic heart disease and cerebrovascular disease are
the leading causes of death in Japan. The Ministry of
Health, Labour and Welfare reported that in 2011 [1],
approximately 78 000 deaths were caused by ischemic
heart disease and approximately 124 000 deaths by
cerebrovascular disease. Both diseases are caused by

atherosclerosis, which has a number of risk factors including elevated blood sugar levels, elevated blood pressure and dyslipidemia.
Presence of multiple risk factors significantly increases
the likelihood of developing atherosclerosis [2]. Metabo
lic syndrome (MetS) represents an accumulation of athe
rosclerotic risk factors. A previous study reported
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a significant reduction in the prevalence of MetS through
lifestyle intervention [3], and it is now clear that a healthy
lifestyle is important for improving MetS. In 2008, “Health
Check-ups and Healthcare Advice with a Particular Focus
on the Metabolic Syndrome (MetS),” which is a health
care guide aimed at improving the dietary and exercise
habits of patients, was provided by physicians or public
health nurses in order to reduce the occurrence of cerebrovascular and ischemic heart diseases. This initiative
focused on tackling MetS.
The concept of the sense of coherence (SOC) was introduced by Aaron Antonovsky as part of the salutogenic
theory, which examines why some people encountering
stressors and major life events remain healthy, while others do not [4]. A strong SOC shows that an individual believes that what happens in their lives is rational, predic
table, structured and understandable (comprehensibility);
that they have a perception that adequate and sufficient
resources are available to help resolve difficulties as they
arise (manageability); and a view that the demands created by exposure to adversity are challenges and worthy of
engagement (meaningfulness).
A recent review noted that SOC is a health promoting resource that strengthens resilience and develops a positive
subjective state of health. The review showed that there
are positive associations between a strong SOC and both
mental and physical health [5]. The Helsinki heart study
has shown that the lowest incidence of coronary heart
disease was found in the strongest SOC quintile [6]. Additionally, SOC has also been shown to be associated with
healthy lifestyle choices [7].
To our knowledge, there are no published studies demonstrating an association between SOC and both multiple
atherosclerotic risk factors, including MetS, and lifestyle
behaviors in the same subjects. However, there are a few
studies that have shown an association between SOC and
objective physical health [8,9]. We aimed at examination
of the hypothesis that a strong SOC, in Japanese computer
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software office workers, is associated with both healthy
lifestyle behaviors and reduced atherosclerotic risk factors, including MetS.

MATERIAL AND METHODS
We conducted a cross-sectional study among white-collar
workers of a Japanese computer software company that
had 185 employees (144 men and 41 women). One hundred
and sixty-seven employees (130 men and 37 women, approximately 90% of all the employees), aged 20–64 years,
participated in our study and all of them underwent a periodical health examination.
The other 18 employees’ lifestyle-related information was
not available because they underwent health check-ups in
other institutions, which did not use our lifestyle-related
questionnaires, and therefore, they were excluded. During the same period as the health examination, a self-administered questionnaire regarding SOC and job stressors
was distributed to each employee through the inter-office
e-mail. They confidentially returned completed questionnaires by e-mail, and not via their managers or employer.
Before conducting the study, we explained its design and
purpose to a safety and health committee consisting of representatives of the employers and employees. They agreed to
this study, and the study’s design and purpose were explained
to all the employees by the committee. The study protected
the participants’ privacy, and participation in the survey was
voluntary. We ensured that all the workers had the possibi
lity to terminate their participation in the study at any time.
The study was approved by the Ethics Committee of the University of Occupational and Environmental Health, Japan.
Periodical health examination
In May 2011, 167 workers underwent a periodical health
examination and filled in a self-administered questionnaire
to assess their lifestyle behaviors at their place of work.
In addition to the questionnaire, during the periodical
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health examination we recorded the following data: age,
gender, body mass index (BMI, calculated from height
and weight), waist circumference (for those aged 35 years
and older), blood pressure (systolic blood pressure – SBP;
diastolic blood pressure – DBP), as well as fasting blood
sugar (FBS) levels, triglyceride (TG) levels, low-density
lipoprotein cholesterol (LDL-C) levels and high-density
lipoprotein cholesterol (HDL-C) levels.
Blood samples were collected after at least 9 h of fasting.
Waist circumference was measured only in the case of the
participants aged ≥ 35 years (N = 126), and that was in
line with the legal requirements placed upon employers to
conduct periodic health screening; hence, the presence of
MetS was also assessed only in 126 participants (110 men
and 16 women).
Anthropometric measurements and blood examinations
Anthropometric measurements and the results of blood
tests were divided into 2 different groups based on the following MetS criteria (Table 1). Body mass index (kg/m2) ≥ 25
was categorized as overweight and BMI < 25 as normal;
waist circumference, if ≥ 85 cm for men and ≥ 90 cm for
women was categorized as abdominal obesity, or normal
if the waist circumference was lower than the limits mentioned above. Blood pressure was categorized as elevated
if SBP ≥ 130 and/or DBP ≥ 85 mm Hg, and/or in the case
of hypertension treatment or as normal for lower pressures and no hypertension.
For biochemical markers, FBS was categorized as elevated
if it was higher or equalled 110 mg/dl and/or in the case of
diabetes treatment, or as normal in the case of lower blood
sugar levels and no diabetes. Biomarkers of lipid metabolism (HDL-C and TG) were categorized as dyslipidemia
(HDL-C level < 40 mg/dl and/or TG ≥ 150 mg/dl and/
or medication of dyslipidemia) or as normal (no elevated
marker levels and no medication). Diagnosis of MetS was
performed in accordance with the definition of the Examination Committee of Criteria for the Metabolic Syndrome
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in Japan (Table 1) [10]. With the subjects who took specific
medications for the components examined during the diagnosis, each medication was considered a positive component for the diagnosis.
Table 1. Current diagnostic criteria of the metabolic syndrome
in Japan
Symptom

Criteria

Abdominal obesity – waist circumference (cm)
men

≥ 85

women

≥ 90

Risk factor (at least 2)
elevated triglyceride level (mg/dl)
reduced HDL-C level (mg/dl)

≥ 150
< 40

elevated blood pressure (mm Hg)
systolic pressure

≥ 130

dyastolic pressure

≥ 85

elevated blood sugar level (mg/dl)

≥ 110

HDL-C – high-density lipoprotein cholesterol.

Lifestyle-related questionnaire
We assessed 5 lifestyle behaviors: smoking habit, alcohol
consumption, walking habit, sleep duration and rate of
eating. Selection of these lifestyle factors was based on the
results of the previous studies that had investigated their
relationship with obesity or mortality [11–15].
Smoking habit was divided into 3 categories: “non-smoker”
(never smoked), “ex-smoker,” and “current smoker.” Alcohol consumption was firstly divided into “currently drinking”
and “currently not drinking” categories, and subsequently,
current drinkers were asked about their mean daily consumption of alcohol based on the traditional Japanese unit
of alcohol beverage – the gou (1 gou = 180 ml of sake, a traditional Japanese rice wine, containing 22 g alcohol). On
this basis, alcohol consumption was divided into “less than
1 gou,” “1 to 2 gou,” “2 to 3 gou,” and “more than 3 gou.”
Walking habits were addressed with the question “Do you
walk every day 1 hour or more?” (yes/no). Sleep duration
IJOMEH 2014;27(6)
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was classified into 6 categories based on the self-reported
responses: less than 3 h; 4, 5, 6, and 7 h; and more than 7 h.
Rate of eating was self-reported according to 1 of the following 3 categories: “slow,” “moderate,” and “fast.”
Each lifestyle was classified into 2 categories based on
these values: for smoking – “current smoker” and “others” [14]; for alcohol consumption – “drinking no more
than 1 gou per day” describing those drinking no more
than 1 gou or not drinking at all, and “others” [11]; for
walking – “walking no less than 1 hour every day” and “others” [13]; for sleep duration – “sleeping no less than 6 hours”
and “others” [12]; and for the rate of eating – “eating fast”
and “not eating fast (moderate or slow)” [15].
Sense of coherence
Sense of coherence was originally measured by 29 questions that were answered using a 7-point Likert scale. The
scale has:
–– 11 items on comprehensibility – e.g., “Do you have very
mixed-up feelings and ideas?,” scored from 1 (very often) to 7 (very rarely or never),
–– 10 on manageability – e.g., “Has it ever happened that
people who you counted on disappointed you?,” scored
from 1 (never happened) to 7 (always happens),
–– 8 on meaningfulness – e.g., “Do you have the feeling
that you don’t really care about what goes on around
you?,” scored from 1 (very seldom or never) to 7 (very
often).
A high score indicates a strong SOC. It has been used
in the actual SOC questionnaire, and the validity of the
questionnaire has been previously examined [16]. In this
study, we used the Japanese version of the SOC questionnaire translated by Yamazaki [17]. For analysis, the summary score was divided into tertiles indicating a weak, medium, or strong SOC: a score of ≥ 130 points was defined
as a strong SOC, a score of ≥ 113 but < 130 was defined
as a medium SOC, and a score of < 113 points was defined
as a weak SOC.
970
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Job stressors
Job stressors were assessed using the Brief Job Stress
Questionnaire (BJSQ), which was developed and validated by the Ministry of Health, Labour and Welfare of
Japan [18,19]. The BJSQ is a multi-dimensional questionnaire with 4-point Likert scale response options
(1 – “strongly disagree” to 4 – “strongly agree”) to measure job stressors. Quantitative job demand, decision latitude, co-workers’ support and supervisors’ support are the
job stressors measured by the BJSQ, which is essentially
based on the demand–control–support model [20]. All of
the BJSQ scales have acceptable levels of internal consistency, reliability and factor-based validity [21,22].
Based on the methodology used in previous studies, we
calculated job strain by dividing quantitative job demand
by decision latitude [23,24], and workplace social support
was calculated as the sum of co-workers’ support and supervisors’ support [18,25].
Job status
The participants’ job status was obtained from personnel
files and categorized as either managerial or general.
Statistical analysis
We assessed the statistical significance of continuous variables using ANOVA, and differences between the groups
were evaluated with a post hoc Tukey test (an α value
of 0.05 was adopted). For categorical variables, we used
Chi2 tests, and linear trends were verified using the Cochran‑Armitage trend test.
In order to avoid medication effects when analyzing blood
pressure, lipid profile and fasting blood glucose, we excluded data from the participants who were undergoing specific
treatments for hypertension, dyslipidemia and diabetes.
The multivariate logistic regression analysis was used to
estimate the association between SOC or lifestyle behaviors and atherosclerotic risk factors after adjusting for age,
gender, job strain, workplace social support and job status.
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All statistical calculations were performed with
the JMP statistical software package (JMP 9.0; SAS Institute Inc., Cary, NC, USA). The results of continuous
variables are expressed as a mean ± standard deviation. Values of p < 0.05 were considered as statistically
significant.

RESULTS
Characteristics of the participants
The mean age of the participants was 41.2±9.8 years
(43.1±8.8 years in men and 34.6±10.3 years in women). There were 29 managers (27 men and 2 women). The mean SOC score was 120.7±21.0 points
(121.4±21.8 points in men and 118.2±18.1 points in
women) with a Cronbach’s α coefficient of 0.92. The
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response rate of the questionnaire was 100% (completed
by all the 167 participants).
Association between SOC and lifestyle behaviors
The prevalence of the participant’s lifestyles with respect
to the 3 SOC levels was shown in Table 2. The participants with a stronger SOC were more likely to walk for at
least 1 h per day (p for trend = 0.04), to sleep for no less
than 6 h each day (p for trend = 0.02), and were less likely
to eat fast (p for trend = 0.02).
Association between SOC and job stressors
or common atherosclerotic risk factors
There were no significant differences in age or gender distribution between the different SOC groups. The participants with a strong SOC had a significantly lower BMI and

Table 2. Association between the sense of coherence (SOC) and lifestyle
Respondents
(N = 167)
[n (%)]

Category
weak

medium

strong

≥ 1 h/day

51 (89.5)

51 (91.1)

41 (75.9)

< 1 h/day

6 (10.5)

5 (8.9)

13 (24.1)

not fast

28 (49.1)

19 (33.9)

15 (27.8)

fast

29 (50.9)

37 (66.1)

39 (72.2)

current smoker

11 (19.3)

17 (30.4)

12 (22.2)

non- and ex-smoker

46 (80.7)

39(69.6)

42 (77.8)

< 1 gou/day

18 (31.6)

19 (33.9)

20 (37.0)

≥ 1 gou/day

39 (68.4)

37 (66.1)

34 (63.0)

≥ 6 h/day

31 (54.4)

40 (71.4)

41 (75.9)

< 6 h/day

26 (45.6)

16 (28.6)

13 (24.1)

p

p for trend

0.046*

0.04*

0.06

0.02*

0.36

0.7

0.83

0.54

0.04*

0.02*

Walking duration

Rate of eating

Smoking habit

Alcohol consumption

Sleeping duration

Chi2 tests were used and linear trends were verified using the Cochran-Armitage trend test SOC.
1 gou = 22 g alcohol (180 ml of traditional Japanese rice wine).
* p < 0.05.
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waist circumference than those with a weak SOC. The participants with a weak SOC suffered significantly more from
work-related stress and received lesser support at work
than the participants who had a medium or strong SOC.
The number of participants undergoing hypertension, dyslipidemia, and diabetes treatments was not significantly
different. The blood sugar level in the strong SOC group
was significantly lower than in the medium SOC group.
However, there were no significant differences in blood
pressure and lipid profiles between the groups (Table 3).

After adjusting for age, gender, job stressors and job
status, the strong SOC group had a significantly lower odds ratio (OR) for being overweight (OR = 0.31;
95% CI: 0.11–0.81), dyslipidemia (OR = 0.29;
95% CI: 0.09–0.84), elevated blood sugar levels
(OR = 0.11; 95% CI: 0.02–0.54) and MetS (OR = 0.12;
95% CI: 0.02–0.63). The medium SOC group had a significantly lower OR for being overweight (OR = 0.37;
95% CI: 0.15–0.89) and abdominal obesity (OR = 0.35;
95% CI: 0.12–0.96) (Table 4).

Table 3. Association between the sense of coherence (SOC) and job stressors or atherosclerotic risk factors
Sense of coherence

Criterium

weak

medium

strong

p

39.5±8.3

42.6±10.9

41.5±9.9

0.25

Male/female (n)

42/15

44/12

44/10

0.61

Managerial/general (n)

7/50

6/50

1.45±0.67

1.12±0.46

Workplace social support (M±SD)

13.3±3.6

15.1±2.7

BMI

25.2±6.3

23.3±3.3

Age (years) (M±SD)

Job strain (M±SD)
a

b

respondents (n)

16/38
f

f

0.01*
f

0.96±0.33

< 0.001*

16.8±3.2

f,g

< 0.001*

22.9±3.3

f

0.01*
0.02*

57

56

54

87.7±14.8

81.8±8.8f

81.6±7.5f

41

43

42

5/52

8/48

5/49

0.59

SBP (M±SD)

121.8±15.6

123.2±14.0

119.7±14.9

0.52

DBP (M±SD)

76.5±12.9

75.3±13.0

73.8±12.1

0.56

5/52

6/50

1/53

0.17

112.9±63.5

117.0±70.8

118.8±97.6

0.93

HDL (M±SD)

59.9±16.8

62.3±13.8

62.7±16.8

0.64

LDL (M±SD)

125.2±32.0

127.4±29.8

120.4±28.3

0.48

3/54

4/52

2/52

0.73

93.4±11.6

96.0±9.8

90.6±7.9g

0.02*

Waist circumference (cm) (M±SD)
respondents (n)
Hypertention treatment (+/–)
c

c

Dyslipidemia treatment (+/–)
TG (M±SD)
d

d

d

Diabetes treatment (+/–)
FBSe (M±SD)

Statistical significance of categorical variables assessed using Chi2 tests.
Statistical significance of continuous variables assesed using 1-way ANOVA followed by a post hoc Tukey test.
Job stressors (job strain and workplace social supports) assessed using the Brief Job Stress Questionnaire.
a
Calculated by dividing quantitative job demand by decision latitude; b Calculated as the sum of supervisor support and co-worker support; c Data
from participant with medication for hypertension were excluded; d Data from participant with medication for dyslipidemia were excluded; e Data
from participant with medication for diabetes were excluded; f p < 0.05 compared to weak SOC group; g p < 0.05 compared to medium SOC group.
SBP – systolic blood pressure; DBP – diastolic blood pressure; TG – triglyceride; HDL – high density lipoprotein cholesterol; LDL – low density
lipoprotein cholesterol; FBS – fasting blood sugar.
* p < 0.05.
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1.00
1.00
1.00

Dyslipidemia (N = 167)

Elevated fasting blood sugar (N = 167)

Metabolic syndrome (N = 126)

0.56

0.52

0.98

1.03

0.31

0.35

OR

0.16–1.86

0.16–1.60

0.42–2.30

0.43–2.43

0.11–0.84*

0.15–0.80*

95% CI

medium

0.25

0.15

0.39

0.78

0.53

0.33

OR

0.05–0.97*

0.03–0.59*

0.15–0.98*

0.32–1.85

0.20–1.33

0.14–0.77*

95% CI

strong

1.00

1.00

1.00

1.00

1.00

1.00

OR

weak
(reference)

0.41

0.42

0.92

0.92

0.35

0.37

OR

0.10–1.49

0.11–1.42

0.37–2.28

0.36–2.29

0.12–0.96*

0.15–0.89*

95% CI

medium

Model 2g

0.12

0.11

0.29

0.58

0.47

0.31

OR

0.02–0.63*

0.02–0.54*

0.09–0.84*

0.20–1.58

0.16–1.36

0.11–0.81*

95% CI

strong

b

a

Body mass index categorized as overweight (≥ 25) or normal (others).
Waist circumference categorized as abdominal obesity (≥ 85 cm for men; ≥ 90 cm for women) or normal (others).
c
Blood pressure categorized as elevated blood pressure (SBP ≥ 130 mm Hg and/or DBP ≥ 85 mm Hg and/or treatment of hypertension) or normal (others).
d
Fasting blood sugar categorized as elevated fasting blood sugar level (≥ 110 mg/dl and/or treatment of diabetes) or normal (others).
e
The biomarkers of lipid metabolism (HDL-C and TG) categorized as dyslipidemia (HDL-C level < 40 mg/dl and/or TG ≥ 150 mg/dl and/or treatment of dyslipidemia) or normal (others).
f
Adjusted for age and gender.
g
Adjusted for age, gender, job strain, workplace social support and job status.
* Statistically significant.
OR – odds ratio; CI – confidence interval. Other abbreviations as in Table 1 and 3.

e

1.00

Elevated blood presurec (N = 167)

d

1.00

b

Abdominal obesity (N = 126)

a

1.00

OR

weak
(reference)

Overweight (N = 167)

SOC teritile

Model 1f

Table 4. Association between the sense of coherence (SOC) and atherosclerotic risk factors after adjusting for age and gender
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0.91

≥ 1 h/day

0.34

not fast

0.75

non‑ and ex-smoker

1.35

< 1 gou/day

0.65

≥ 6 h/day

0.31–1.37

(reference)

0.66–2.83

(reference)

0.35–1.65

(reference)

0.17–0.68*

(reference)

0.31–2.43

(reference)

95% CI

0.60

1.00

0.96

1.00

0.70

1.00

0.47

1.00

0.90

1.00

OR

0.25–1.41

(reference)

0.44–2.12

(reference)

0.31–1.63

(reference)

0.22–1.02

(reference)

0.28–2.71

(reference)

95% CI

Abdominal obesityb
(N = 126)

1.09

1.00

0.53

1.00

0.78

1.00

0.97

1.00

2.53

1.00

OR

0.50–2.42

(reference)

0.25–1.09

(reference)

0.36–1.74

(reference)

0.47–2.00

(reference)

0.90–7.44

(reference)

95% CI

Elevated BPc
(N = 167)

0.96

1.00

1.53

1.00

0.43

1.00

0.70

1.00

0.33

1.00

OR

0.43–2.18

(reference)

0.73–3.29

(reference)

0.20–0.95*

(reference)

0.34–1.45

(reference)

0.07–1.10

(reference)

95% CI

Dyslipidemiad
(N = 167)

Elevated BP – elevated blood pressure; elevated FBS – elevated fasting blood sugar; MetS – metabolic syndrome.
a
Defined as BMI ≥ 25.
b
Defined as waist circumference ≥ 85 cm for men; ≥ 90 cm for women.
c
Defined as SBP ≥ 130 mm Hg and/or DBP ≥ 85 mm Hg and/or treatment of hypertension.
d
Defined as HDL-C level < 40 mg/dl and/or TG ≥ 150 mg/dl and/or treatment of dyslipidemia.
e
Defined as FBS level ≥ 110 mg/dl and/or treatment of diabetes.
* Statistically significant.
Other abbreviations as in Tables 1–4.

1.00

< 6 h/day

Sleeping duration

1.00

≥ 1 gou/day

Alcohol consumption

1.00

current smoker

Smoking habit

1.00

fast

Rate of eating

1.00

OR

< 1 h/day

Walking duration

Behavior

Overweighta
(N = 167)

0.72

1.00

0.84

1.00

0.92

1.00

0.59

1.00

0.55

1.00

OR

0.24–2.22

(reference)

0.31–2.36

(reference)

0.33–2.76

(reference)

0.22–1.57

(reference)

0.08–2.34

(reference)

95% CI

Elevated FBSe
(N = 167)

0.34

1.00

0.84

1.00

1.06

1.00

0.74

1.00

0.29

1.00

OR

0.10–1.09

(reference)

0.30–2.53

(reference)

0.35–3.64

(reference)

0.26–2.13

(reference)

0.02–1.67

(reference)

95% CI

MetS
(N = 126)

Table 5. Association between each lifestyle behavior and athrerosclerotic risk factors – adjusted for age, gender, job strain, workplace social support and job status
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Association between each lifestyle behavior
and common atherosclerotic risk factors
After adjusting for age, gender, job stressors and job status, it
was found that the participants who ate slowly or at a moderate speed had a significantly lower OR for being overweight
(OR = 0.34; 95% CI: 0.17–0.68), and that the participants
who were non- or ex-smoker had a significantly lower OR
for dyslipidemia (OR = 0.43; 95% CI: 0.19–0.95) (Table 5).

DISCUSSION
The results of our study support the hypothesis that
a strong SOC is associated with reduced atherosclerotic
risk factors as well as healthier lifestyle behaviors. This
cross-sectional study suggests that Japanese computer
software office workers who reported a strong SOC score
were more likely to be physically active, more likely to
sleep for no less than 6 h a night, less likely to eat quickly, less likely to be overweight as well as they were less
likely to have elevated blood sugar levels, dyslipidemia
and MetS.
The previous large-scale study in Europe (EPIC-Norfolk
study) has also shown that strong SOC scores are associated with healthy lifestyle choices. Compared to those with
the weakest SOC scores, those with the strongest scores
were less likely to be current smokers and physically inactive, although, on average, they consumed more alcohol [26]. The present study also showed that the participants with a strong SOC were more likely to be physically
active, although there was no association between SOC
and smoking or alcohol consumption. Similarly, a study
of 287 Finnish health care students has reported an
association between SOC and physical exercise but not
smoking or alcohol consumption [27].
Smoking rate in our study (approximately 24%) was higher than that in the EPIC-Norfolk study cohort (11.8% in
the weak SOC group and 9.3% in the strong SOC group).
Alcohol consumption amongst our study participants
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(approximately 6.6 gou/week) was also higher than that
amongst the EPIC-Norfolk study cohort (approxima
tely 2.9 gou/week in the weak SOC group and 3.5 gou/week
in the strong SOC group). It is possible that background
information on the subjects with respect to culture,
education and income level affected the association between SOC and smoking or alcohol consumption, although we did not collect those background data.
In addition, our results showed that the individuals with
a strong SOC are more likely to sleep for at least 6 h a day.
A number of research have reported an association between a strong SOC and sleep [28,29]. Taken together,
these findings suggest that a strong SOC is associated with
a healthy lifestyle.
Previous cross-sectional studies in female populations
have reported an association between SOC and blood
pressure [30], type 2 diabetes [31] and dyslipidemia [9].
The study in Japanese male, middle-aged workers has
suggested that a weak SOC may be a risk factor for
weight gain [8]. The present study also showed that SOC
is associated with overweight, dyslipidemia and elevated
blood sugar level.
In addition, our results indicate that SOC and MetS are
negatively associated, suggesting that the individuals with
a strong SOC are less likely to have risk factors for atherosclerosis. To the best of our knowledge, there are no
published studies on the association between SOC and
MetS, which is essentially an accumulation of atherosclerotic risk factors. Hence, we have provided new evidence
for a relationship between SOC and MetS.
Cohen et al. have suggested a model to explain how
stress affects health [32]. According to this model, when
people face a stressful event, they perceive stress as if
they had inadequate resources to resist the stressor. The
perceived stress induces a negative emotionality that
leads to psychophysiological and behavioral reactions,
resulting in mental or physical disorders such as cardiovascular disease.
IJOMEH 2014;27(6)
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There are at least 3 pathways that may explain the link
between SOC and health. The 1st of these is toward a resistance resource. People with a weak SOC could perceive
their environment as non-supportive [4]. Our results also
suggested that a weak SOC is associated with low workplace social support. A previous report has suggested
a moderating effect of SOC, whereby individuals with
a strong SOC coped more efficiently with work environmental strain than those with a weak SOC [33]. People
who perceived themselves to have little support may tend
to have negative emotionality, resulting in poor health.
The 2nd pathway is toward negative emotionality. The
SOC is strongly linked with aspects of negative emotionality [34], and negative emotionality in turn is associated with a higher BMI, weight gain [35] and MetS [36].
The 3rd pathway is toward stress coping behaviors. As
Antonovsky has previously suggested [4], SOC influences effective implementation of health-related coping
behavior.
The results we report here suggest that people with
a strong SOC are less likely to eat fast. Additionally, there
is an association between eating slowly or at a moderate
speed and being overweight. A previous study has suggested that being overweight could lead to several lifestyle-related diseases such as diabetes, hypertension, dyslipidemia
and MetS [37]. Furthermore, a previous prospective cohort
study has reported that a strong SOC was associated with
a 32% lower risk of diabetes [38], and another cohort study
has reported that a strong SOC was associated with reduction in mortality from cardiovascular disease by 30% [39].
It is possible then, that a strong SOC protects against atherosclerotic risk factors, in part through healthy lifestyle
behaviors, and may result in a lower risk of death from
a cardiovascular disease. It is also possible, though, that
a weak SOC is a risk factor for MetS and is partly independent from the lifestyle. Therefore, occupational health
staff should provide more generous support to health-care
for those with a weak SOC, and this needs to be reflected
976
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in “Health Check-ups and Healthcare Advise with a Particular Focus on MetS” or any other health care guidance.
The strengths of this study are the high response rate in the
case of the questionnaire (100%), the use of the full version
of SOC scale (reliability and validity of the full version is better than the shorter version), and the measurement of atherosclerotic risk and lifestyle factors in the same subjects.
However, several potential limitations also have to be
considered. First, since the analysis was cross-sectional,
we were unable to draw conclusions on the causal relationship between SOC and lifestyle behaviors or atherosclerotic risk factors. This issue should be further exami
ned by longitudinal studies.
Second, the sample size of this study is relatively small.
It is possible that some associations may have been overlooked due to the lack of statistical power.
Third, we used a self-reported questionnaire to assess
the participants’ SOC and lifestyles. The individuals with
a high SOC may sometimes report having a healthier lifestyle than they actually have. However, the present results
also showed a relationship between SOC and objective
health measures such as BMI and blood parameters, and
thus, the relationship between SOC and the lifestyle-related parameters in the questionnaire may be relatively weak.
Fourth, data on several confounding factors, including
education and social class, were not available in this study.
However, these participants’ attributes may be relatively
similar because all the participants were employees of the
same company. Fifth, the SOC scores of our participants
were slightly lower than those previously reported for Japanese populations (M±SD: 127.3±19.7) [40].
Finally, all the participants were employees of the same
computer software company, and generally did not undertake physically demanding work. Hence, the association
between SOC and atherosclerotic risk factors might be
different in blue-collar workers. Therefore, these findings
may not be applicable to other companies or other populations.

SENSE OF COHERENCE AND METABOLIC SYNDROME    

CONCLUSIONS
Our cross-sectional study on 167 computer software office
workers suggested that a strong SOC is associated with
reduced atherosclerotic risk factors, including MetS, and
with healthier lifestyle behaviors with respect to walking,
sleeping and dietary habit.
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Sasahara S, et al. Common risk factors for changes in body
weight and psychological well-being in Japanese male middle-aged workers. Environ Health Prev Med. 2009;14(6):
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