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Abstract

Objectives Overweight and poor psychological well-
being are becoming serious health issues in the Japanese
workplace. Concurrence of those physical and mental
conditions has been pointed out, especially in middle-aged
workers. Therefore, we tried to determine common risk
factors for body weight gain and the deterioration of psy-
chological well-being in male middle-aged office workers
using a five-year follow-up study.

Methods We administered General Health Questionnaire-
12 (GHQ-12) as an indicator of psychological well-being to
110 male workers with ages ranging from 40-59 years, and
analyzed the influence of several psychological factors,
namely sense of coherence (SOC), health locus of control
(HLC), and lifestyle variables such as exercise frequency,
alcohol intake, smoking status, and dietary intake on
changes of body mass index and GHQ-12 score.
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Results McNemar’s chi-squared test showed significant
concurrence of weight gain and deterioration of psycho-
logical well-being after five-year follow-up. Low-SOC
score, low frequency of exercise, and high-dietary intake at
supper were significantly associated with both weight gain
and poorer psychological well-being in workers, results
which were supported by multiple regression analysis.
Conclusions These results suggest that exercise and cal-
orie restriction seem to prevent weight gain and promote
psychological well-being in workers. Low SOC, which
implies difficulty in coping with stress, may be an impor-
tant risk factor not only for deterioration of psychological
well-being but also for becoming overweight. These
assumptions must be confirmed by conducting future
intervention studies on SOC and lifestyle including exer-
cise and eating behavior.
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Introduction

The human population has slowly transformed from the
“hunter-gatherer” period to the current environment of high
energy consumption, minimal physical activity, and a life-
style that includes stress and anxiety [1]. Obesity and
overweight are also serious health issues worldwide.
Throughout the world, including Asian countries, over
300 million people are obese and an additional billion are
overweight [1, 2]. Obesity is an important cause of excess
mortality and morbidity of various diseases such as diabetes
mellitus and cardiovascular disease [3, 4]. Although weight
gain is principally the consequence of positive energy
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balance [5, 6], involvement of psychological factors
remains to be clarified well [7, 8].

In the working population, poor adaptability to new
tasks, an increase in the complexities of human relation-
ships, and, in Japan, the collapse of the lifetime employ-
ment system, have led to the deterioration of mental health.
Mental health is an important component of occupational
health, and the National Institute for Occupation and
Safety (NIOSH) recognizes psychological disorders as
work-related diseases and injuries [9]. Therefore, it is an
urgent task to study the ideal work environment for
workers, and their psychological well-being, to improve
the mental health condition of workers. This is consid-
ered to be an exceedingly important problem in our society
[10, 11].

Recent studies have showed a concurrence of obesity or
overweight with psychological problems, including stress,
affective, and anxiety symptoms [7, 12, 13]. Obesity as
such has also been related to cognitive impairment [14].
Therefore, it is very important to examine the risk factors
which are common in the development of both weight gain
and poor psychological well-being in workers.

To address such recent health problems in the work-
place, in this study, we used our model in which changes
in body weight and psychological well-being in workers
are influenced by psychological and behavioral factors.
Therefore, we analyzed how psychological factors, inclu-
ding sense of coherence (SOC) and health locus of control
(HLC), and behavioral factors such as smoking, exercise
habits, and dietary intake, are related to the change in body
mass index (BMI) and answers to General Health Ques-
tionnaire-12 (GHQ-12) as indicators of weight gain and
psychological well-being, respectively, using a longitudinal
study with a five-year follow-up for male office workers.

Subjects and methods
Subjects

One-hundred and thirty-one male office workers aged
40-59 years old, who were recruited from three corpora-
tions, namely, a computer service enterprise, a computer
store, and an electrical equipment enterprise in Ishikawa
and Toyama Prefectures in Japan, participated in this study
during 2000-2002 and were followed-up for five years.
Ten workers, who had history of use of medical drugs or
history of hypertension, hyperlipidemia, diabetes mellitus,
or angina pectoris, were excluded in this study. The 121
workers who gave their written informed consent regarding
this study were 83.4% of all 145 male office workers aged
40-59 years old belonged to the three corporations. During
the period, eleven workers dropped out of this study
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because of retirement (six workers) or disagreement in
midstream (five workers). Final participants in this study
consisted of 110 male office workers with ages ranging
from 40 to 59 years old (mean age =+ standard deviation
(SD), 52.4 + 2.75 years). There were no statistically sig-
nificant differences in any indicators at baseline between
the 110 participants and 11 dropouts. The subjects com-
pleted several self-administered questionnaires regarding
their psychological well-being. They included GHQ-12,
SOC, perceived stress, and the health locus of control
(HLC). In addition to completing psychological question-
naires, they also completed a self-administered question-
naire regarding their lifestyles that included exercise,
alcohol drinking habits, smoking status, dietary intake, and
body mass index (BMI, kg/m?) as an indicator of body
weight increase.

At the end of five-year follow-up period, BMI and
GHQ-12 for the 110 workers were examined in the same
manner as described above. This study was approved by
the Ethics Committee on Experimentation of Kanazawa
University, Takara-machi Campus.

GHQ-12

GHQ-12, which is a modified shorter version of the ori-
ginal 60-item questionnaire, was used to assess psycho-
logical well-being. Each item response in GHQ-12 was
scored as 0-0-1-1 using a bi-modal method, with total score
ranging from 0 to 12 points. High scores indicate poor
psychological well-being. GHQ, which was developed by
Goldberg in the UK [15, 16], is a self-administered
screening questionnaire, designed to detect current diag-
nosable changes in mental health status and used to identify
cases of potential mental disorders. GHQ is also used for
primary health care screening in general population sur-
veys or in general medical practice [15, 16]. The validation
of a shortened version of GHQ-12 as a measure of psy-
chological well-being is well documented [15, 16].

SOC

A Japanese version of the SOC questionnaire, which was

translated from the original SOC questionnaire [17] by

Yamazaki [18], was used. SOC has been described as a

global orientation system that expresses the extent to which

one has a persistent, enduring, yet dynamic feeling of
confidence that:

1 the stimuli, derived from one’s internal and external
environments in the course of living are structured,
predictable, and explicable;

2 resources are available to one for meeting the demands
posed by these stimuli; and
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3 such demands are challenges, worthy of investment and
engagement [17].

The three components in the SOC construct are com-
prehensibility, manageability and meaningfulness. The 29-
item questionnaire of SOC used in this study ranged from a
minimum of 29 to a maximum of 203 points. The lower the
SOC score, the poorer was one’s psychological attitude to
SOC.

Perceived stress scale

The 14-item perceived stress scale described by Cohen
et al. [19] was used to assess the degree to which various
situations in life were perceived as stressful. Items on the
perceived stress scale were designed to measure the degree
to which the subjects felt their lives were unpredictable,
uncontrollable, and overwhelming [19, 20]. A high score
on the stress index indicates a greater degree of stress.

HLC

HLC assessment was performed using the Japanese version
of HLC in which Horige [21] had modified the multidi-
mensional HLC scales described by Wallston et al. [22].
The Japanese version of HLC was designed to measure five
separate dimensions of the locus of control beliefs related
to health behavior for Japanese people: internal (I), pro-
fessional (P), family: (F), chance (C), and supernatural (S)
HLCs. Each HLC contains five items and each item was
scored from 1 to 6 points.

Lifestyles

Physical exercise habits, alcohol drinking, and smoking
habits were also assessed by use of self-administered
questionnaires. The responses to the physical exercise
frequency were classified as never (less than one day, 2
points), a few days (2-3 days, 1 point), and always (more
than four days, 1 point) per week. Mild exercise, equivalent
to 30 min walking was regarded as a form of physical
exercise in the questionnaire. The responses to alcohol
drinking frequency were scored from 1 to 2 as never
(1 point), sometimes (1 point), and every day (2 points).
According to their frequency of cigarette smoking, subjects
were coded as current smokers (2 points), nonsmokers
(1 point), and ex-smokers (1 point).

Dietary intake
Information was obtained by use of the semiquantitative

food-frequency questionnaire (FFQW65) [23, 24].
FFQW®65 consists of 65 food items for each meal with

colored illustrations showing portion sizes. The recom-
mended dietary allowance (RDA) was calculated on the
basis of the individual’s height and unit kilocalorie (usually
25-30 kcal), which was defined by physical activity level
based on occupation, and age. Then, the following “over-
intake/underintake fraction” was used to measure the
individual’s status of dietary intake: (actual total energy
intake/RDA—1) x 100%. Absolute values of the “overin-
take/underintake fraction” for breakfast, lunch, and supper
in addition to daily fraction were calculated by use of this
equation [23, 24].

Statistical analysis

Concurrence of weight gain (an increase in BMI more than
0.8 kg/m?) and psychological deterioration (an increase in
GHQ-12 score more than one point) before and after the five-
year follow-up period was analyzed using the McNemar’s
chi-squared test. The scores from psychological factors
including SOC, stress score, and HLC and lifestyle variables
at baseline were compared between two groups; workers
who increased BMI by more than 0.8 kg/m? and those who
did not after the five-year follow-up, using Student’s 7 test.
Likewise, categorizing the workers in two groups, those who
showed an increase in GHQ-12 score of more than one point
and those who did not, we compared the psychological and
lifestyle variables at baseline between these two groups,
using Student’s ¢ test. Multiple logistic regression analysis
was performed for two groups with psychological and
lifestyle variables as the independent variables. Because
lifestyle variables were considered to be a nominal scale, the
distributions of workers were compared among the catego-
ries of lifestyle factors between the two groups using the
chi-squared test. All statistical tests were two-tailed. SPSS
(Ver 11) was used for all statistical analysis. p values
less than 0.05 were regarded as indicating statistical
significance.

Results

During the five-year follow-up period, we recognized that
21 workers showed an increase in BMI of more than
0.8 kg/m”. In the same period, the GHQ-12 scores elevated
more than one point in 37 workers. Concurrence of
increased body weight and GHQ-12 score was observed in
15 workers. McNemar’s chi-squared test showed signifi-
cant concurrence of increased body weight and GHQ-12
score (chi-squared value, 8.04; p < 0.01).

Psychological factors including SOC, stress scores, HLC
(Table 1), and lifestyle factors including exercise, alcohol,
smoking, BMI, and dietary intake (Table 2) at baseline
were compared between workers who increased weight
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Value of health locus of control (mean 4+ SD)
SHLC (score)  IHLC (score) = CHLC (score)  FHLC (score) = PHLC (score)

GHQ-12 (score)

Stress (score)

SOC (score)

Value (mean + SD)

Age (years)

Number of
workers

Table 1 Comparison of psychological factors at baseline between workers who increased weight (BMI) and those who did not after five-year follow-up

BMI group

@ Springer

19.0 + 4.23
19.0 + 4.86

24.5 £ 3.30 14.8 + 4.76 21.3 £3.95
22.1 £3.53

25.1 £ 3.02

11.5 £ 4.68
12.3 £ 532

128.4 £ 16.1 28.2 + 4.47 1.28 £ 1.10

523 £2.69
53.1£297

89
21

No increase

14.2 £+ 4.86

31.2 £ 6.22% 1.01 + 1.09

115.4 £ 15.9*%*

Increase

Statistical analysis of differences was performed by use of Student’s ¢ test. Statistically significant difference compared with the value for workers who did not increase weight (BMI),

#p < 0.05, **p < 0.01

(BMI) and those who did not after five-year follow-up.
Student’s ¢ test showed that significantly lower SOC score,
higher stress score (Table 1), higher score of frequency of
exercise, and higher absolute value of the “overintake/
underintake fraction” for total energy intake (%) for sup-
per (Table 2) were recognized in workers who increased
BMI compared with those who did not. Figure 1 shows the
number of workers according to exercise frequency and
smoking status at baseline. Significant differences in the
distribution of exercise frequency and smoking status were
observed between two groups—workers for whom psy-
chological well-being was worse (an increase in GHQ-12)
and those for whom it was not worse, after five-year
follow-up.

Likewise, Student’s ¢ test demonstrated that an elevation
of GHQ-12 score, indicating poorer psychological well-
being, was significantly associated with the low SOC sore
(Table 3), low frequency of exercise, high-smoking score,
and high-dietary intake at supper (Table 4).

Multiple logistic regression analysis showed that low
SOC, low CHLC, high FHLC, low frequency of exercise,
and high-supper intake were significantly associated with
weight (BMI) increase (Table 5), and that low SOC, low
frequency of exercise, high-smoking score, and high-sup-
per intake significantly contributed to poorer psychological
well-being (an increase in GHQ-12; Table 6).

To summarize the univariate and multivariate analyses,
low SOC, low frequency of exercise, and high-dietary
intake at supper may be common risk factors underlying
the development of obesity and poorer psychological well-
being in workers.

Discussion

Our results showed concurrence of development of weight
gain and poor psychological well-being in middle-aged
workers. Indeed, until recently little consideration was
given to the possibility that metabolic dysregulation might
influence brain function [12]. In this study, therefore, we
tried to examine risk factors common to weight gain and
deterioration of psychological well-being in relatively
elderly workers. Our previous cross-sectional study on
psychological, behavioral, and physical problems in
workers suggests that low SOC score, low frequency of
exercise, high-smoking frequency, and high BMI signifi-
cantly contributed to high-GHQ-12 score in relatively
elder workers [11]. However, it is very much noteworthy
that the risk factors which we extracted in this study were
not only for high GHQ-12, but also for weight gain in
middle-aged workers. In this study, univariate and multi-
variate analysis indicated that low SOC, low frequency of
exercise, and high-dietary intake at supper concurrently
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Table 2 Comparison of life-style factors including dietary intake at baseline between workers who increased weight (BMI) and those who did

not after five-year follow-up

BMI group Number Value (mean + SD)

Absolute value of the “overintake/underintake fraction”

of workers (mean =+ SD)
Exercise (score)® Alcohol (score) Smoking (score) Breakfast (%) Lunch (%)  Supper (%) Daily (%)
No increase 89 1.18 £ 0.386 1.17 £ 0.376 1.38 + 0.489 23.9 + 2.89 153 +424 588 +£7.14 214+ 340
Increase 21 1.76 + 0.436*** 1.19 + 0.402 1.52 + 0.512 22.3 + 1.76 14.5 +£ 333 65.2 & 5.90* 22.4 + 221

Statistical analysis of differences was performed by use of Student’s ¢ test. Statistically significant difference compared with the value for

workers who did not increased weight (BMI), *p < 0.05, ***p < 0.001

* The responses to the physical exercise frequency were classified as never (less than one day, 2 points), a few days (2-3 days, 1 point), and

always (more than four days, 1 point) per week

contributed to subsequent body weight gain together with
deterioration of psychological well-being in older workers.
SOC, a candidate as a mediating stress factor, is studied in
the framework of Antonovsky’s salutogenesis paradigm,
which emphasizes the origin of health [25-28]. Life event
stressors, depression, anxiety, and working conditions,
particularly work stressors, influence levels of SOC [26,
29-31]. Takayama et al. [32] showed that SOC is posi-
tively related to psychological health, which suggests the
buffering effect of SOC on the maintenance of normal
psychological health in dealing with stressful life events.
We have previously demonstrated that SOC may be an
important psychological modifier for determining lifestyle,
including exercise and dietary habits [33], smoking
behavior [34], and reaction to job stress [35]. Taken
together with such a close relationship between SOC and
stress coping, our results imply that inappropriate stress
coping leads to body weight gain and to poorer psycho-
logical well-being. Although life stress event and job stress
including SOC are important risk factors for poor psy-
chological well-being [11, 33, 34, 36], our finding that low
SOC leads to subsequent body weight gain in older workers
is very striking. The cohort study followed-up over
14 years by Chandola et al. [8, 37], who examined cumu-
lative work stress, using the Job Strain Questionnaire on
four occasions, as a predictor of obesity in a prospective
19-year study of 6,895 men and 3,413 women (aged 35—
55 years) in the Whitehall II cohort in London, UK
(baseline: 1985-1988), reported a dose-response relation-
ship between work stress and risk of general obesity (BMI
30 kg/m?). Plausible pathophysiological mechanisms in
stress-induced weight gain involve direct neuroendocrine
effects and indirect effects mediated by adverse health
behavior, including changes in eating habits [1], exercise
frequency [38], sleep [39], social gradient [40, 41], and
psychosocial resources [42]. Chronic psychological stress
may reduce biological resilience and thus disturb homo-
eostasis [43] by chronic hyperactivation of the hypotha-
lamic pituitary—adrenal axis or increased adipocyte
secretion of adipokines, which favors accumulation of

[J Not worse GHQ-12
Bl Worse GHQ-12
50

40

30

20

) r 7]:
il | |

4-7 23 0-1 Non-smoker Smoker Ex-smoker
Exercise frequency (times/ week)

Number of workers at baseline

Smoking status

Fig. 1 Numbers of workers according to exercise frequency (leff) and
smoking status (right) at baseline. The chi-squared test showed
significant difference in the distribution of exercise frequency
(p < 0.01) and smoking status (p < 0.01) between two groups—
workers for whom psychological well-being became worse (an
increase in GHQ-12) and those for whom it did not after five-year
follow-up

visceral fat, and vice versa [7, 13]. On the basis of an
association between job stress and overweight [37, 44],
therefore, low SOC, which implies difficulty in coping with
stress, is likely to be an important risk factor not only for
deterioration of psychological well-being but also for
development of overweight.

Low frequency of exercise was extracted as a predictor
of poorer psychological well-being and weight gain,
because physical activity may have beneficial effects not
only on physical health [45] such as preventing obesity [38,
46], but also on mental health [47, 48]. Peterson and
Dunnagen [49] reported that regular exercise was found to
promote job-satisfaction. Because considering the mental
health condition of elderly workers is very important
problem [10, 11], we must focus on a further intervention
study in which exercise should be incorporated in a health
educational program for workers.

Needless to say, intake of high-calorie diets results in
greater weight gain [50, 51], whereas it is very noteworthy
that our results showed that it reduced psychological
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Table 3 Comparison of psychological factors at baseline between workers for whom psychological well-being became worse (an increase in
GHQ-12) and those for whom it did not after five-year follow-up

GHQ group Number of Value (mean £ SD) Value of health locus of control (mean + SD)

workers
Age (years) SOC (score) Stress SHLC IHLC CHLC FHLC PHLC
(score) (score) (score) (score) (score) (score)
Not worse 73 52.6 &+ 2.85 130.0 £+ 16.1 282 445 11.6 £4.87 247 +3.27 151 £5.02 21.7 £3.96 19.0 4+ 4.52

Worse 37 522 £255 1179 £ 15.5%%% 299 £576 11.8 =470 244 £322 140+ 421 21.1 £3.70 18.9 £4.02

Statistical analysis of differences was performed by use of Student’s ¢ test. Statistically significant differences compared with the value for
workers who did not increase weight (BMI), ***p < 0.001

Table 4 Comparison of life-style factors, including dietary intake at baseline, between workers over 40 years old for whom psychological well-
being became worse (an increase in GHQ-12) and those for whom it did not after five-year follow-up

GHQ Number of Value (mean + SD) Absolute value of the “overintake/underintake fraction”
group workers (mean £+ SD)
Exercise Alcohol Smoking BMI Breakfast Lunch Supper Daily
(score)? (score) (score) (score) (%) (%) (%) (%)
Not worse 73 1.18 £ 0.385 1.19 £ 0.396  1.30 £ 0.462 234 +£292 253 +£236 157 £4.00 579 +7.11 219 £ 2.54
Worse 37 1.51 £ 0.507** 1.14 4+ 0.347 1.62 £ 0.492** 23.0 +2.49 25.6£2.10 14.1 £4.07 64.1 £ 6.02*** 209 £ 4.24

Statistical analysis of differences was performed by use of Student’s 7 test. Statistically significant difference compared with the value for workers who did
not increase weight (BMI), *p < 0.05, **p < 0.01, ***p < 0.001

? The responses to the physical exercise frequency were classified as never (less than one day, 2 points), a few days (2-3 days, 1 point), and always (more
than four days, 1 point) per week

Table 5 Multiple logistic regression analysis for weight increase (BMI) using SOC, stress, GHQ-12, health locus of control, and life-style
factors at baseline as explanatory variables for workers

Variable Regression SE p value Odds ratio 95% Confidence interval
coefficient

Age (> vs <53 years old) 0.179 0.189 0.343 1.2 0.826-1.73
SOC (=126 vs <126 points) —0.120 0.042 0.004* 0.886 0.816-0.960
Stress (=29 vs <29 points) 0.136 0.093 0.142 1.15 0.955-1.37
GHQ-12 (>2 vs <2 points) —0.692 0.463 0.135 0.501 0.202-1.24
SHLC (>12 vs <12 points) —0.066 0.118 0.577 0.936 0.742-1.18
IHLC (=25 vs <25 points) 0.010 0.136 0.940 1.01 0.774-1.32
CHLC (=15 vs <15 points) —0.283 0.136 0.037* 0.754 0.577-0.980
FHLC (>22 vs <22 points) 0.378 0.187 0.043* 1.46 1.01-2.11
PHLC (=19 vs <19 points) 0.255 0.134 0.056 1.29 0.993-1.68
Exercise (0-1 vs 2—7 times per week) 4.11 1.22 0.001** 61.0 5.60-665.5
Alcohol (every day vs not every day) —1.257 1.42 0.376 0.285 0.018-4.59
Smoking (current smoker vs non-smoker) —0.434 0.916 0.636 0.648 0.108-3.90
Breakfast (>26 vs <26%) —0.445 0.300 0.138 0.641 0.356-1.15
Lunch (>16 vs <16%) —0.052 0.158 0.743 0.95 0.697-1.29
Supper (=60 vs <60%) 0.227 0.114 0.047* 1.25 1.00-1.57
Daily (=21 vs <21%) 0.381 0.190 0.045%* 1.46 1.01-2.12

#p < 0.05, #p < 0.01

well-being in middle-aged workers. Under stress, most
people show a tendency to take more sweet and fatty foods
than protein-rich foods, which may be part of a coping
response [52]. This explains well our findings that workers
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with low SOC, who are unable to cope with stress well,
increased their weight. However, multiple regression
analysis recognized a significant contribution of higher
dietary intake to the subsequent poorer psychological well-
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Table 6 Multiple logistic regression analysis for development of worse psychological well-being (an increase in GHQ-12) using SOC, stress,
health locus of control, and life-style factors at baseline as explanatory variables for workers

Variable Regression SE p value Odds ratio 95% Confidence
coefficient interval

Age (> vs <53 years old) —0.140 0.115 0.223 0.869 0.693-1.09
SOC (=126 vs <126 points) —0.055 0.024 0.023* 0.947 0.903-0.993
Stress (>29 vs <29 points) 0.048 0.073 0.514 1.05 0.909-1.21
SHLC (=12 vs <12 points) —0.058 0.077 0.449 0.943 0.812-1.10
THLC (=25 vs <25 points) —0.114 0.090 0.204 0.892 0.748-1.06
CHLC (=15 vs <15 points) —0.108 0.082 0.187 0.897 0.764-1.05
FHLC (>22 vs <22 points) —0.066 0.085 0.440 0.936 0.792-1.11
PHLC (>19 vs <19 points) 0.055 0.076 0.469 1.06 0.910-1.23
Exercise (0-1 vs 2-7 times per week) 2.09 0.728 0.004%* 8.09 1.94-33.7
Alcohol (every day vs not every day) —0.620 0.880 0.481 0.538 0.096-3.02
Smoking (current smoker vs non-smoker) 1.45 0.640 0.024* 4.25 1.21-14.9
BMI (over vs under 24 mg/mz) —0.193 0.114 0.092 0.825 0.659-1.03
Breakfast (>26 vs <26%) —0.064 0.166 0.699 0.938 0.678-1.30
Lunch (=16 vs <16%) —0.116 0.110 0.292 0.89 0.717-1.11
Supper (=60 vs <60%) 0.132 0.062 0.033* 1.14 1.01-1.29
Daily (=21 vs <21%) —0.174 0.113 0.123 0.841 0.674-1.05

*p < 0.05, **p < 0.01

being. Therefore, excessive intake of calories may, by
itself, lead to deterioration of psychological well-being in
workers. Accumulating data suggest that meal size and
frequency can affect mental health [53]. Ishihara et al. [54]
suggest that maintenance of higher psychological well-
being (lower GHQ-30) following the six-month lifestyle
intervention program is parallel to good lifestyle such as
low calorie intake. Therefore, our results are likely to
support the belief that calorie restriction may improve
psychological well-being in middle-aged workers, although
we must evaluate daily calorie intake more objectively in a
future study.

Conclusion

Our five-year follow-up study of 110 male office workers
showed concurrence of weight gain and poorer psycho-
logical well-being in middle-aged workers. Univariate and
multivariate analysis showed that a low SOC score, a low
frequency of exercise, and a high-dietary intake at supper
were significantly associated with both weight gain and
poor psychological well-being in workers. Exercise and
calorie restriction seem to prevent weight gain and promote
psychological well-being in older workers. Low SOC,
which implies difficulty in coping with stress, is likely to
be an important risk factor not only for deterioration of
psychological well-being, but also body weight gain. These

hypotheses must be addressed in future intervention studies
on SOC and lifestyle including exercise and eating
behavior.
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