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Abstract:  In order to clarify the relationships between lifestyle behaviors and mental health status

in Japanese workers, the 28-item General Health Questionnaire (GHQ-28) and Zung’s Self-rating

Depression Scale (SDS) were administered to 254 male factory workers; further, eight of their personal

health practices were surveyed using the Health Practice Index (HPI).  Few studies have used the

GHQ-28 and SDS simultaneously; moreover, to date, no study has included the lifestyle factors in

these scales.  We used these tools for the concurrent assessment of mental health status and classified

the subjects into high-risk and low-risk groups.  The GHQ-28 and SDS scores correlated negatively

with the HPI scores.  In the older age group, these scores decreased significantly corresponding to

an increase in the total number of favorable lifestyle practices followed.  Significant relationships

were observed between the GHQ-28 subscales and the HPI.  Multiple logistic regression analysis

revealed that four of the eight health practices surveyed were significantly related to the mental

health status in all subjects.  Thus, good health practices appear to be closely associated with good

mental health status.  However, to establish our results, larger study populations are required for

further studies in various occupational fields.
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Introduction

Lifestyle factors such as smoking, alcohol consumption,
and physical activities are known to be associated with
morbidity and mortality from cancers1–5).  We have observed
that unhealthy lifestyles cause not only chromosomal
damage6) but also a decrease in natural killer cell activities7).
Furthermore, we have demonstrated that health attitudes are
closely related to the overall lifestyle, which was assessed
in a Japanese community through eight health factors, namely,
cigarette smoking, alcohol consumption, breakfast
consumption, sleeping hours, working hours, physical
exercise, nutritional balance, and mental stress8).  The
collective evaluation of these health factors constitutes the

Health Practice Index (HPI).
Today, with changes in the industrial structure, the mental

as well as physical health status of workers has received
considerable attention.  The General Health Questionnaire
(GHQ)9) is a 60-item self-administered screening tool
designed to detect nonpsychotic psychiatric illnesses.  The
GHQ-28, a shorter version of the original GHQ, has been
shown to be reliable and valid10–12).  We have reported that
lifestyles affect mental health; moreover, strong negative
correlations exist between the total number of favorable
lifestyle practices as indicated by the HPI and the scores on
the GHQ-28 and its four subscales (somatic symptoms,
anxiety-insomnia, social dysfunction, and severe
depression)13).  Moreover, we have observed that several
constituents of the HPI—mental stress, nutritional balance,
physical exercise, and sleeping hours—were particularly
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associated with the total and subscale GHQ-28 scores13).
Furthermore, the validity of Zung’s Self-rating Depression
Scale (SDS) has been demonstrated in several studies14, 15).
This test is sensitive enough to detect depressive symptoms
in normal populations16).  Its Japanese version17, 18) has been
ascertained to possess good internal consistency and test-
retest reliability, and has been used in many research projects
such as population surveys16).  In addition, it has been shown
that a number of favorable lifestyle practices, including
working hours, are associated with the SDS scores19, 20).
However, in Japan, modern workplaces are changing
constantly, with the adoption of new working conditions
(e.g., the introduction of the flextime system, the
implementation of five-day work week, and the allowance
of child care leave).  Therefore, these older studies10, 19, 20)

are outdated to draw meaningful conclusions.
Since the severe depression subscale of the GHQ-28 is not

suitable for assessing mild depression, the use of both the
GHQ-28 and SDS can enable to assess a variety of aspects of
the mental health status in a normal population.  However, to
date, only a few studies have used these scales
simultaneously21, 22).  In bereaved subjects, the psychological
distress assessed by the GHQ-28 and SDS decreased
significantly over the duration of the study21).  The GHQ-28
and SDS were also used by Toda et al.22) to assess stress
reactions.  Subjects obtaining high scores on the GHQ-28
and SDS are thought to suffer from severe psychological
distress.  Moreover, both the 30-item version of the GHQ,
i.e., the GHQ-30, and SDS adequately identified cases of minor
mental disorders and depressive disorders in early pregnancy23).
In a study that used the Structured Clinical Interview for DSM-
III-R Personality Questionnaire (SCID-II Screen), SDS, and
GHQ-30 to assess 781 male engineers and 214 male clerical
workers at a computer manufacturing factory, it was observed
that the scores for borderline and dependent personality traits
were significantly lower in the engineers than in the clerical
workers who were high school graduates2).  These studies
focused mainly on the various aspects of mental health status
alone; further, to our knowledge, no research has been
conducted regarding the effects of lifestyle factors on mental
health.  Moreover, only two studies were conducted on normal
populations, while most of the other studies focused on clinical
populations2, 22).

Therefore, in the present study, in order to determine the
relationships between lifestyle behaviors and the major scales
used to assess mental health, we administered questionnaires
to a group of male factory workers in Osaka, Japan.  Lifestyle
factors were evaluated using the HPI, while the mental health
status was evaluated using the GHQ-28 and SDS.  The

subjects were classified into two age groups, i.e., ≤39 yr
and ≥40 yr, similar to our previous study13); further, the results
of this study were compared with those of previous studies.

Subjects and Methods

Subjects
In October 2003, 344 employees from a factory in Osaka

producing metal-cutting tooling and high impact custom
cemented carbide were surveyed using self-administered
questionnaires.  The questionnaires were completed by 254
male workers (i.e., the valid response rate was 73.8%).  The
mean age (± SD) of these workers was 42.7 (± 10.9) yr.
This study was approved by the Ethics Committee of the
Osaka University Graduate School of Medicine.

Measurement of lifestyle behavior
We used a self-administered questionnaire consisting of

eight items for assessing health-related lifestyle practice
according to the HPI, which was developed by Morimoto7, 8)

and was based upon the studies conducted in the United States
by Breslow and his colleagues3–5).  The cultural differences
were taken into consideration prior to the construction of this
questionnaire.  Points based on the HPI scoring system were
assigned for positive responses to eight lifestyle items: smoking
habits, drinking habits, daily breakfast consumption,
appropriate duration of daily sleep, appropriate duration of
daily work, regular physical activity, appropriate levels of
subjective stress, and nutritionally balanced diet.  Each item
had two to six possible answers and was assigned a
dichotomized value of 1 (good lifestyle) or 0 (poor lifestyle)
according to the Morimoto’s criteria.  The scores for all items
were added to generate the overall HPI score that ranged from
0 to 8 and provided a comprehensive evaluation of lifestyle
behaviors.  The subjects were classified into one of the three
categories according to their HPI scores3, 4), namely, “poor”
(HPI score, 0–4), “moderate” (HPI score, 5 or 6), and “good”
(HPI score, 7 or 8).

Measurement of mental health status
The Japanese version of the GHQ-2812) and the SDS17, 18)

were used to assess the mental health status.  The GHQ-28
has four subscales, each consisting of seven items.  The items
were scored using a Likert-type scoring system, i.e., 1, 2, 3,
and 4, for the response categories; these scores were then
converted into corresponding binary values of 0, 0, 1, and
1.  The sum of the scores can be interpreted as an indicator
of the severity of psychological distress.  The subjects were
classified into higher and lower GHQ-28 groups based on a
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cutoff score of 8.
The SDS consists of 20 items with four-point answer

scales.  The sum of the scores was categorized as “good”
(SDS score <42), “mild depression” (SDS score = 42–48),
“moderate depression” (SDS score = 49–56), and “severe
depression” (SDS score >57)14, 20).  Subjects with SDS scores
of 49 or more were included in the higher SDS group, while
the remaining individuals were included in the lower SDS
group.

Combining the scores from both scales, the subjects were
categorized into four groups: (a) GHQ-28 score ≤7 and SDS
score ≤48, (b) GHQ-28 score ≥8 and SDS score ≤48, (c)
GHQ-28 score ≤7 and SDS score ≥49, and (d) GHQ-28 score
≥7 and SDS score ≥49.  Next, we separated the (a) and (d)
groups; these were defined as the low-risk and high-risk
groups, respectively, with regard to the mental health status.

Data analysis
Pearson’s correlation coefficient was used to analyze

the association between the mental health status (the GHQ-
28 and SDS scores) and the lifestyle factors (HPI scores)
in both the age groups.  A one-way analysis of variance
(ANOVA) was performed for comparison among the four
groups formed based on the mental health status (groups
(a)–(d)) with respect to the HPI scores.  In addition, by
using one-way ANOVA, we determined the relationship
between the GHQ-28 subscales and the HPI groups in order
to compare the differences with the results of our previous
studies13, 20).  Moreover, to identify the specific lifestyle
factors that were significantly associated with mental health
status after adequate control for the confounding factors,
we performed three types of multiple logistic regression
analysis; based on the mental health status, the binary value
of 0 or 1 was assigned to the dependent variable when the
subject belonged to (1) the lower or the higher GHQ-28
groups, (2) the lower or the higher SDS groups, and (3)
the low-risk or the high-risk groups, respectively.  Moreover,
the GHQ-28 subscales were analyzed on the basis of our
previous study13); the binary value 0 or 1 was assigned to
the dependent variable when the subject belonged to the
group in which (1) somatic symptoms score was ≥2 or ≤1,
(2) anxiety-insomnia score was ≥1 or ≤0, (3) social
dysfunction score was ≥6 or ≤5, and (4) severe depression
score was ≥1 or ≤0, respectively.  The independent variables
were age and the eight health practices; the “good” and
“poor” practices were scored as 0 and 1, respectively.  The
analyses were performed using SPSS version 12.0J (SPSS
Japan Institute Inc., Tokyo, Japan).

Results

The HPI, GHQ-28, and SDS scores for each age group
are shown in Table 1.  No significant differences were
observed between the age groups for any of the scores
(Student’s t test).  Pearson’s correlation coefficients between
mental health and the lifestyle factors (Table 2) indicate that
almost all values were significantly correlated with each
other.  The GHQ-28 and SDS scores were negatively
correlated with the HPI scores.

The HPI scores were classified according to the mental
health status and lifestyle factors (Table 3).  In the older age
group, a one-way ANOVA demonstrated a significant
relationship between the mental health status and the HPI
scores (F = 5.127, p = 0.002).  The GHQ-28 scores for each
age group are shown in Table 4.  In both the age groups, the
total GHQ-28 score as well as the four subscale scores
decreased with a corresponding increase in the total number
of favorable lifestyle practices, as indicated by the HPI.  In
the older age group, significant relationships with the HPI
scores were observed for anxiety-insomnia, social
dysfunction, and the total GHQ-28 scores (F = 5.966, 4.879,
and 5.890; p = 0.003, 0.009, and 0.003, respectively).

The results of the multiple logistic regression analysis
are shown in Table 5.  Mental stress was significantly
positively related to the total GHQ-28 scores (p = 0.001,
95% Confidence Interval (CI) = 1.54–4.73), somatic
symptoms (p = 0.002, 95% CI = 1.44–4.78), anxiety-insomnia

Table 1.   Scores on GHQ-28, SDS, and HPI by age (yr): average ±
standard deviation

Age GHQ-28 SDS HPI

≤39 (n = 96) 5.91 ± 3.96 40.33 ± 8.25 5.03 ± 1.47

≥40 (n = 158) 5.72 ± 4.06 40.61 ± 7.46 4.87 ± 1.33

All (n = 254) 5.79 ± 4.01 40.50 ± 7.75 4.93 ± 1.38

Table 2.   Pearson’s correlation coefficients among the scores of GHQ-

28, SDS, and HPI

Age HPI

GHQ-28 ≤39 –0.177

≥40 –0.311*

All –0.256*

SDS ≤39 –0.255*

≥40 –0.352*

All –0.311*

*p< 0.01.
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(p = 0.000, 95% CI = 2.03–6.16), SDS (p = 0.029, 95% CI
= 1.09–5.29), and the high-risk vs. low-risk groups for mental
health status (p = 0.006, 95% CI = 1.44–8.69).  Nutritional
balance was significantly negatively associated with the SDS
scores (p = 0.000, 95% CI = 2.65–16.16) and the high-risk
vs. low-risk groups for mental health status (p = 0.005, 95%
CI = 1.59–13.91).  Breakfast consumption was significantly
negatively related to the total GHQ-28 scores (p = 0.022,
95% CI = 1.13–4.84) and somatic symptoms (p = 0.000,
95% CI = 2.12–9.69).  Sleeping hours were significantly
negatively associated with somatic symptoms (p = 0.041,
95% CI = 1.03–4.15) and social dysfunction (p = 0.044,
95% CI = 1.02–3.73).

Discussion

Our present study showed that a high total number of
favorable lifestyle practices, as indicated by the HPI, had a
negative relationship with the mental health status, which
was measured by the GHQ-28 and SDS.  Stronger
relationships were observed in subjects in the older age group.
These findings support the existence of a close relationship
between the overall lifestyle and mental health status; this
is consistent with the findings from previous studies24–26).
Simonsick found no association between health habits and
mental health in young men25).  However, we observed a
correlation between the HPI and SDS scores in the younger
age group.  It has been suggested that modern adolescent
depression is highly correlated with lifestyle behavior.  The
SDS measures only the depression status, whereas the GHQ-

Table 3.   HPI scores by mental health status and lifestyles: average ± standard deviation

Age Mental health status HPI groups

Poor N Moderate N Good N Total N

≤39

GHQ ≤7 and SDS ≤48 (Low-risk) 3.25 ± 0.72 20 5.47 ± 0.51 32 7.18 ± 0.40 11 5.06 ± 1.50 63

GHQ ≥8 and SDS ≤48 3.60 ± 0.89 5 5.54 ± 0.52 13 7.50 ± 0.71 2 5.25 ± 1.29 20

GHQ ≤7 and SDS ≥49 3.50 ± 0.71 2 5.00 ± 0.00 1 – – 4.00 ± 1.00 3

GHQ ≥8 and SDS ≥49 (High-risk) 3.00 ± 1.15 4 5.60 ± 0.55 5 7.00 ± 0.00 1 4.70 ± 1.70 10

Total 3.29 ± 0.78 31 5.49 ± 0.50 51 7.21 ± 0.43 14 5.03 ± 1.47 96

≥40*

GHQ ≤7 and SDS ≤48 (Low-risk) 3.65 ± 0.61 31 5.52 ± 0.50 54 7.21 ± 0.43 14 5.17 ± 1.29 99

GHQ ≥8 and SDS ≤48 3.24 ± 0.75 17 5.47 ± 0.51 17 7.00 ± 0.00 1 4.43 ± 1.36 35

GHQ ≤7 and SDS ≥49 3.67 ± 0.58 3 – – – – 3.67 ± 0.58 3

GHQ ≥8 and SDS ≥49 (High-risk) 3.58 ± 0.67 12 5.44 ± 0.53 9 – – 4.38 ± 1.12 21

Total 3.52 ± 0.67 63 5.50 ± 0.50 80 7.20 ± 0.41 15 4.87 ± 1.33 158

*p< 0.01.

Table 4.   GHQ-28 subscale scores by age and lifestyles: average ± standard deviation

Age GHQ-28 subscales HPI groups

Poor Moderate Good Total

≤39

Somatic symptoms 1.45 ± 1.09 1.12 ± 1.18 0.64 ± 0.84 1.16 ± 1.13

Anxiety-Insomnia 0.81 ± 1.08 0.73 ± 1.22 0.71 ± 1.14 0.75 ± 1.15

Social dysfunction 4.19 ± 2.15 3.98 ± 2.34 2.64 ± 2.41 3.85 ± 2.32

Severe depression 0.19 ± 0.91 0.14 ± 0.49 0.07 ± 0.27 0.15 ± 0.63

≥40

Somatic symptoms 1.30 ± 1.24 1.08 ± 1.29 0.53 ± 0.83 1.11 ± 1.25

Anxiety-Insomnia* 1.10 ± 1.52 0.46 ± 0.90 0.33 ± 0.62 0.70 ± 1.21

Social dysfunction* 4.22 ± 2.24 3.71 ± 2.43 2.13 ± 2.26 3.77 ± 2.40

Severe depression 0.19 ± 0.88 0.08 ± 0.47 0.20 ± 0.56 0.13 ± 0.67

Total 6.81 ± 4.43 5.33 ± 3.67 3.20 ± 2.96 5.72 ± 4.06

*p< 0.01.
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28 measures the overall mental health status.  We believe
that the group of individuals with higher GHQ-28 scores
included those with poor mental health but did not necessarily
suffer from depression.  Moreover, the severe depression
subscale of the GHQ-28 cannot detect mild depression in a
normal population.  Consequently, based on the scores
obtained on these scales, we classified the subjects into four
groups and identified the low-risk and high-risk groups with
regard to the mental health status.  The results of our study
indicated that in the older age group, the HPI score was
significantly correlated with the mental health status.  This
finding indicated that in the older age group, poor health
practices have the potential to become multiple factors of
poor mental health.

Furthermore, we observed that the anxiety-insomnia and
social dysfunction subscales of the GHQ-28 significantly
correlated with the HPI scores in the older age group.  Ezoe
et al.13) reported that the scores for the total GHQ-28 and its
three subscales (somatic symptoms, anxiety-insomnia, and
social dysfunction) significantly decreased with the presence
of a high total number of favorable lifestyle practices in
both male and female workers.  In the present study, similar
trends were demonstrated between the different lifestyle
factors and the GHQ-28 scores, i.e., the more favorable the
lifestyle, the lower were the scores of the male workers in

the older age group.  However, in the older age group, the
number of significant subscales of the GHQ-28 was
decreased.  In contrast, no significant differences were
observed in the younger age group.  Since this study had a
small sample size in comparison with that used in the previous
research, the size might not yet be sufficiently large for
obtaining statistically significant results between the groups.
Clearly, these findings should be qualified by certain
limitations imposed by the research methodology of the
present investigation.  The main limitation in the present
study is that this survey involved participants from different
workplaces who participated in the previous research.
Moreover, the study of the workplace environment was not
within the scope of this investigation.  Therefore, inclusion
of a greater variety of employees from different workplaces
and further research in order to obtain more theoretical data
of the lifestyle and mental health are necessary.

The results of the multiple logistic regression analysis
indicated that four of the eight health practices, i.e., mental
stress, nutritional balance, breakfast consumption, and
sleeping hours, were significantly related to the total GHQ-
28 scores; the GHQ-28 subscale scores for somatic
symptoms, anxiety-insomnia, and social dysfunction; the
total SDS scores; or high-risk and low-risk groups for mental
health status.  In particular, eating habits and sleeping time

Table 5.   Relationships of age and lifestyle to mental health: odds ratio for multiple logistic regression analysisa

Dependent variables

GHQ-28 SDS High risk vs.

Independent variables
Total Somatic Anxiety- Social Severe Low risk

symptoms insomnia dysfunction depression

Age(years) 1.007 0.996 0.991 1.006 0.977 1.017 1.016

Lifestyle

Mental stress 2.699** 2.626** 3.538*** 1.647 1.118 2.405* 3.539**
(much= 1, others= 0)

Nutritional balance 1.379 1.165 0.77 1.945 1.397 6.549*** 4.698**
(enough= 1, others= 0)

Breakfast 2.340* 4.531*** 0.908 1.780 2.337 1.646 2.489
(almost everyday= 1)

Physical exercise 0.966 1.214 1.442 1.043 0.781 0.864 0.760
(once or more per week= 1)

Sleeping hours 1.404 2.067* 1.249 1.946* 0.648 1.648 1.461
(7 or more per day= 1, others= 0)

Alcohol consumption 0.784 0.562 1.023 0.987 1.415 0.671 0.696
(once or less per day= 1, others= 0)

Working hours per day 0.982 1.085 1.298 0.808 0.28 0.767 0.845
(9 or less per day= 1, others= 0)

Cigarettes smoking 0.962 1.223 0.992 0.939 0.622 1.297 1.039
(quit or never smoked= 1, smoking= 0)

aSee Methods.  *p< 0.05, **p< 0.01, ***p< 0.001.
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appeared to be related to the mental health status; this finding
is similar to the findings obtained in previous studies8, 10, 27).
In 1991, Simonsick25) suggested that dietary practices
generally showed a negative association with mental health;
those individuals who followed good dietary practices had
a significantly higher risk of nervous breakdown than those
who followed poor practices.  Cooper et al.28, 29) observed a
strong relationship between long working hours and mental
health as a source of stress among police and tax officers.
Maruyama et al.27) also reported that long working hours
may be associated with poorer lifestyle, higher stress, and
lower quality of life among middle-level managers.
Moreover, Maruyama20) also demonstrated that sufficient
physical exercise predominantly resulted in fewer depressive
symptoms in both males and females.  Frederick24), Farmer30),
and Simonsick25) further demonstrated that physical exercise
reduces depressive symptoms and improves the mental health
status.  The results of the present study, however, indicated
that these health practices had a limited relationship with
the mental health status in factory workers.  They also indicate
that proper dietary habits can cause an improvement in the
mental health status of persons who adopt the lifestyles,
behavior patterns, perceived stressors, and stress reactions
that are prevalent in the present time.

Berkman and Breslow31) and Kusaka et al.7) proposed that
a poor lifestyle results in numerous physical health problems.
Furthermore, Maruyama et al.12) reported that lifestyles affect
the mental health status.  Pratt32), Williams and Wechler33),
and Matarazzo34) observed that a poorer quality of health
practices was related to a higher subjective level of health
and to an increased number of health problems.  For example,
a lack or excess of sleep or minimal physical exercise might
lead to symptoms of depression.  These results also provided
highly suggestive evidence that the lifestyle followed in the
face of stress may reduce the risk of stress-related illnesses.
Previously, the GHQ-28 and SDS were used for the evaluation
of stress reactions22, 35), and both these questionnaires
demonstrated the interaction between subjective and
physiological stress.  In this research, we also affirmed that
the concurrent assessment of the mental health status by
using both the GHQ-28 and SDS questionnaires is beneficial
for classifying normal subjects into high-risk or low-risk
groups as a stress-related illness risk factor.  However, none
of the groups whose characteristics were considered to be
unhealthy (high GHQ-28 or SDS scores) exhibited significant
differences in the health practices followed.  This may be
due to a small sample size.  Hence, larger study populations
are required for further studies to clarify these trends.

In summary, our study on factory workers suggests that

good health practices are closely associated with good mental
health.  However, the methodological limitations of the
current study should be considered while assessing the results.
Since this was a cross-sectional study, its limitations should
be considered while interpreting the findings.  Thus, further
prospective studies are required to clarify the theoretical
causal mechanism of factors that modify the lifestyle-mental
health relationship.  We plan to test larger and more varied
populations and increase the scope of the study.  Based on
the current results, it may be stated that intervention programs
aimed at changing lifestyles to improve physical health and
prevent ischemic heart disease and cancer may also help in
improving the mental health of factory workers.
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