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Summary

To examine the relationship lifestyle factors, personal character, mental health status, and

job strain a self-administered questionnaire survey was conducted among employees of a
leading electrical manufacturing company in Japan. A total of 2,327 workers (Male=1,668,
Female=659) responded to the survey. We analyzed the relationships of health practices based
on such factors as: Free child (FC) from the Egogram, the Working-life satisfaction, and the
General Health Questionnaire-28 through Path-analysis techniques.

The following results were obtained: The mental health status was significantly affected by
such factors as health practices, Working-life satisfaction, personal character (FC), life
satisfaction, and age. Health practices and personal character (FC) showed a direct relationship
to the mental health status and an indirect relationship to the Working-life satisfaction and life
satisfaction. The variances accounting for mental health status were 41.8% in male workers
and 43.8% in female workers.

Path-analysis data suggested that mental health status was affected about 40 % by lifestyle,
personal character, Working-life satisfaction, and life satisfaction. It was suggested that there
might be important factors affecting mental health status but which are unknown to us by as
much as 60 % in the present day. These findings suggested the necessity of further
investigation of the relationship among lifestyle factors, mental health status, and job strain

among employees of a reputable company in the present day.
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Introduction

Lifestyle factors are known to be influential at the onset and
in the prognosis of lifestyle-related diseases including cancer,
cardiovascular disease, cerebrovascular disease, and diabetes
mellitus ". Breslow et al. ¥ demonstrated that in a general
population sample, seven health practices (not smoking, limiting
the amount of alcohol consumption, sleeping 7 to 8 hours per
night, eating breakfast regularly, not snacking, maintaining a
desirable weight, and getting regular exercise) were associated
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with physical health status and mortality. Based on the study by
Breslow et al. 7, and considering the Japanese cultural
background, Morimoto et al. " revised the list of seven health
practices to a list of eight health practices for Japanese
respondents. These eight health practices recommended by
Morimoto " (not smoking, limiting the amount of alcohol
consumption, eating breakfast, sleeping 7 to 8 hours per nighe,
working less than 9 hours per day, physical exercise more than
once a week, good nutritional balance, and moderare mental
stress) was shown in Table 1. We previously demonstrated the
relationship between these eight health practices and sister
chromatid exchange **, natural killer cell activities®, IgE?,
mental health status®, working hours”, Working-life satisfaction
', smoking status ", and shiftwork 2.

The purpose of this study was to clarify the interactive effects
among lifestyle factors, personal character, mental health status,
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and job strain among employees of a leading electric
manufacturing company in Japan using Path analysis techniques.

Materials and methods

Materials

A self-administered questionnaire survey was conducted
among 2,350 employees at one of the top electric manufacturing
companies in Japan located in a suburb of Osaka and Wakayama
prefecture between June and July 1993. A total of 2,327 workers
responded to the survey. The age of the respondents ranged from
18 to 58 years, with the mean (£ standard deviations) age of
male and female workers 36.6 = 11.2 (N=1668) and 33.4 £ 12.5
(N=659) years respectively.

Methods

The questionnaire handed to employees during an annual
physical examination at the work place was performed between
June and July, 1993. They were asked to complete the
questionnaire and asked to return it after the physical
examination. The questionnaire consisted of demographic
variables, personal health practices, life satisfaction, personal
character, mental health status, and job strain. The demographic
variables consisted of gender, age, marital status, job position,
and type of job. In this investigation, we used the Health Practice
Index " for assessing personal health practices, the Egogram for
assessing traits of personal character, the 28-item version of the
General Health Questionnaire (GHQ-28)'? for assessing mental
health status, and the Working-life-satisfaction ' for assessing job
strain.

Measurement of personal health practice

Items concerning personal health practices were related to
eight health practices recommended by Morimoto  as shown in
Table 1. Each item had multiple answers (3 to 5), and the
answers were dichotomized into the categories of “good” or “not
good” health practice as shown in Table 1. Answers in the “good”
category received 1 point, and those in the “not good” category
received 0 point. Scores from the eight items were totaled to
provide an index of cumulative personal health practices, that is
The Health Practice Index (HPI; 0 ~ 8 points). The more
favorable the personal health practices, the higher the Health

Practice Index score became.

Measurement of the Life satisfaction

The questionnaire asked about the usual satisfaction of daily
life. The original form of the question was “Are you satisfied with
your daily living?”. The subjects selected from “No”, “Little”,
“Much”, and “Very much”. Answers of the “No” and “Little”
category received 0 point, and those of the “Much” and “Very
much” category received 1 point" .

Measurement of mental health status

The grade of mental health status was measured by the 28-
item version of the General Health Questionnaire (GHQ-28) ¥
which effectively measures mental health status. The GHQ-28
consisted of twenty-eight questions overall. Items were scored
using Likert-type scoring of 1-2-3-4 for response categories, and
these were converted into 2-point scores of 0-0-1-1. The sum of
all 28 questions on the GHQ-28 indicated the points of the total
GHQ-28 (0 ~ 28 points). The worse the personal mental health

status, the higher the scores on the GHQ-28 became. But in this
analysis, another scale became higher in accordance with the level
of lifestyle improving. Therefore, we converted the GHQ-28 (0
~ 28 points) into the Inverted-GHQ-28 (Inv.-GHQ-28) (28 ~
0 points). 0 point of GHQ-28 converted into 1 point of the Inv.-
GHQ-28, and 1 point of GHQ-28 converted into 0 point of the
Inv.-GHQ-28 in each question. The better the personal mental
health status, the higher the scores of the Inv.-GHQ-28 became.

Measurement of job satisfaction

To assess personal satisfaction of one’s job, we used the
Working-life satisfaction recommended by Maruyama et al.'”.
The Working-life satisfaction consisted of six questions. Items
were scored using Likert-type scoring of 1-2-3-4 for response
categories, and these were converted into 4-point scores of 0-1-2-
3. The sum of points for six categories gave the points of the
Working-life satisfaction (0 ~ 18 points). The better the personal
satisfaction for one’s job, the higher the points of the Working-
life satisfaction became.

Measurement of personal character

In this study, we used the Egogram in Transactional Analysis
to evaluate the traits of personal character. The Egogram
consisted of ten questions overall. Items were scored using a
Likert-type scoring of 1-2-3-4 for response categories, and these
were converted into 4-point scores of 1-2-3-4. The Egogram
indicated 5 factors of personal character such as, Critical parent
(CP), Nurturing parent (NP), Adult (AD), Free child (FC), and
Adapted child (AC). Points for each factor were ranged from 2 to
8 points. The more typical the personal character for each factor,
the higher the points of the Egogram in each factor became.

Model and analytical procedures

In this investigation, we hypothesized a causal model as
presented in Fig. 1 taking into consideration previous studies '* '
and considering the relationships between factors of this
investigation. The model has three causal stages. (1) Age to
determine the Health Practice Index and personal character. (2)
Age, the Health Practice Index, and personal character to
determine the Working-life satisfaction and life satisfaction. (3)
All of the four factors to determine the Inverted-GHQ-28.

Data analyse were conducted using the Dr. SPSS (Statistical
Package for Social Science) 8.0} for Windows computer
programs. The primary statistical technique used in this study
was the Path analysis. The SPSS multiple regression analysis that
estimates the direct and indirect relationships among the
variables. The following procedure was used in the Path analysis
of this model. Standardized regression equations were established
for each dependent variable in the saturated model. This

Table 1  Eight health practices recommended by Morimoto

GOOD PRACTICES ~ POOR PRACTICES
ITEMS (1 POINT) (0 POINTS)
Exercise Once a week or more  Less than once a week
Alcohol consumption Sometimes or never Almost every day
Smoking status Not smoking Smoking
Sleeping hours 7 ~ 8 hours/night Others
Nutritional balance Balanced Not balanced
Eating breakfast Every day Sometimes or never
Working hours 9 hours or under / day 10 hours or over / day
Subjective stress Moderate Too much or too little
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Fig. 1 Path model.

computer program provides path coefficients ( 8, or the standard
partial regression coefficient) and squared multiple correlation
(R?). Path coefficients with a magnitude of | & 0.05| or greater
were included.

Results

In this investigation, we selected the most effective factors
from among five factors of personal character (Critical parent,
Nurturing parent, Adult, Free child, and Adapted child) for
further analysis. Free child (FC) had the most important
correlation to the Health Practice Index, the Inv.-GHQ-28, the
Working-life satisfaction, and life satisfaction among the five
factors of the Egogram as indicated in Table 2. Therefore, we
especially selected the factor of the Free child (FC) from the five
factors of the Egogram in this analysis. In this study, further
investigation was executed selecting the factor of the Free child
(FC) from among the five factors of the Egogram.

Table 3 shows the mean and standard deviations of age,
personal character (FC), the Inv.-GHQ-28, the Health Practice

Index, and the Working-life satisfaction and the distribution of

life satisfaction by sex. Pearson’s correlation coefficients were

calculated between age, character (FC), the Inv.-GHQ-28, the

Health Practice Index, life satisfaction, and the Working-life

satisfaction as shown in Table 4. Through use of the Path

analytic method, the paths, path coefficients, and the squared

multiple correlation (R’) in the model are presented in Fig. 2-a

and Fig. 2-b.

The findings indicated the following in the male population.

(a) The Inv.-GHQ-28 was significantly affected by the Working-
life satisfaction (8 =0.470), personal character (FC) (/3
=0.100), life satisfaction (3 =0.155), the Health Practice
Index ( 2 =0.079), and age ( 2 =0.124).

(b) The Working-life satisfaction was significantly affected by
personal character (FC) (3 =0.364), the Health Practice
Index (2 =0.159), and age (3 =0.082).

(c) Personal character (FC) was significantly affected by age (3
=0.15 3).

(d) Life satisfaction was significantly affected by personal
character (FC) (/3 =0.183), the Health Practice Index (8
=0.129), and age ( 2 =0.220).

{e) The Health Practice Index was not affected by age.

(f) The direct effect of the Health Practice Index and personal
character (FC) on the Inv.-GHQ-28 (0.079 and 0.100,
respectively) were smaller than the indirect effect (0.020 and
0.163, respectively).

(g) The direct effect of the Health Practice Index on the Inv.-
GHQ-28 (0.079) was greater than the indirect effect (0.020),
although the direct effect of personal character (FC) on the
Inv.-GHQ-28 (0.100) was smaller than the indirect effect
(0.171).

(h) The variances accounting for the Inv.-GHQ-28 were 41.8%,
the variances accounting for the Working-life satisfaction were
16.5%, the variances accounting for personal character (FC)
were 2.3%, and the variances accounting for life satisfaction
were 10.5%, individually.

The findings indicated the following for the female
population.

(a) The Inv.-GHQ-28 was significantly affected by the Working-
life satisfaction (3 =0.423), personal character (FC) (8
=0.106), life satisfaction (3 =0.162), the Health Practice
Index ( 2 =0.177), and age (3 =0.183).

Table 2 Matrix of Pearson’s correlation coefficients among personal character and age, Health practice index, Working-life satisfaction,

Inv.-GHQ-28, and life satisfaction

< Male > (N=1668)
Age Health Practice Index ~ Working-Life Satisfaction Inv.-GHQ-28 Life Satisfaction
Critical parent 0.029 -0.011 0.210** 0.159** 0.082"
Nurturing parent 0.163* -0.058* 0.249** 0.201* 0.157**
Adult 0.127** -0.056* 0.243** 0.192** 0.098**
Free child 0.154** -0.073** 0.365** 0.318** 0.207**
Adapted child -0.028 -0.013 -0.166** -0.316™ -0.110*
< Female > (N=659)
Age Health Practice Index  Working-Life Satisfaction Inv.-GHQ-28 Life Satisfaction
Critical parent -0.154** -0.008 0.156** 0.029 0.032
Nurturing parent 0.027 0.040 0.241* 0.197** 0.129**
Adult -0.052 0.027 0.187** 0.126™ 0.090*
Free child -0.038 -0.009 0.287** 0.230** 0.131**
Adapted child 0.024 0.012 -0.080* -0.255** -0.055

*P<0.05 **P<0.01
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(b) The Working-life satisfaction was significantly affected by
personal character (FC) (3 =0.284) and the Health Practice
Index ( 8 =0.217).

(c) Personal character (FC) was not affected by age.

(d) Life satisfaction was significantly affected by personal
character (FC) (3 =0.143), the Health Practice Index (3
=0.163), and age ( 2 =0.198).

Table 3 Mean and standard deviations of variables and distribution
of Life Satisfaction

Variables Male (N=1668) Female (N=659)
Age 36.6 £11.2 334 125
Personal Character (FC) 53+ 1.2 5.1 +1.2
Health Practice Index 3.7+ 15 50 +1.2
Working-Life Satisfaction 103 3.1 10.0 £3.3
Inv.-GHQ-28 23.0*+ 3.6 22.8 £3.6

. . Opoint: 1189 Opoint: 451
Life Sasifaction 1§oim= 479 lgoint: 208

() The Health Practice Index was significantly affected by age
(B =0.109).

() The direct effect of the Health Practice Index on the Inv.-
GHQ-28 (0.177) was greater than the indirect effect (0.026),
although the direct effect of personal character (FC) on the
Inv.-GHQ-28 (0.106) was smaller than the indirect effect
(0.120).

(g) The variances accounting for the Inv.-GHQ-28 were 43.8%,
the variances accounting for the Working-life satisfaction were
12.6%, the variances accounting for the Health Practice Index
were 1.2%, and the variances accounting for life satisfaction
were 8.1%, individually.

Discussion
Many previous investigations reported the relationship

between lifestyle factors and mental health status. Maruyama et
al."” reported that persons with a healthy lifestyle perceived a

Table 4 Matrix of Peatson’s correlation coefficients among age, personal character (FC), the Health Practice Index, the Working-life satisfaction,

life satisfaction, and Inv.-GHQ-28.

Variable Age Personal Health Working-Life — Life Satisfaction  Inv.-GHQ-28
Character (FC) Practice Index Satisfaction

Age 0.153** -0.023 0.134** 0.245** 0.238**
Personal Character(FC) -0.034 -0.073** 0.365** 0.208** 0.317**
Health Practice Index 0.109** -0.012 0.131** 0.111** 0.316**
Working-Lifs Satisfaction 0.056 0.218% 0.214* 0.425** 0.569*
Life Satisfaction 0.211** 0.135** 0.183** 0.420* 0.427**
Iny.-GHQ-28 0.256** 0.238** 0.148** 0.598** 0.412**

*P<0 .05 **P<0.01 **P<0.001 Female \Male

Male Female

0 159%*

0 100*** R*=0418)

(Free Child)

Inv.-GHQ-28

0079

0 124%*

The Paths and path coefficients with a magnitude of & 0.05 or greater are
shown, Path coefficients are standard regression beta weights. R? are squared

multiple correlations.
*P<0.05, **P<0.01, ***P<0.001

Fig. 2-a Path diagram for the effect of age, lifestyle factors, the

Working-life-satisfaction, and character on the Inv.-GHQ-28.

(R*=0.126)

0 2844w

01834

The Paths and path coefficients with a magnitude of £ 0.05 or greater are
shown. Path coefficients are standard regression beta weights. R’ are squared

multiple correlations.
*P<0.05, **P<0.01, ***P<0.001

Fig. 2-b Path diagram for the effect of age, lifestyle factors, the
‘Working-life-satisfaction, and character on the Inv.-GHQ-28.
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lower subjective stress level. Kawakami et al.'® reported that
health practices might decrease one’s depressive mood. Ezoe et
al." reported good health practices might be individually and, as
a whole, associated with better mental health status in factory
workers. And Amikc et al.'” demonstrated the association of job
satisfaction and psychosomatic symptoms. Amike et al. '™ also
demonstrated that the psychological work environment was an
important determinant of health status among working women.
Paulsen et al. " reported that anxiety and depression had direct
inverse effect on sleep. Nevertheless, Simonsick * demonstrated
no association between health habits and mental health in young
men.

In this investigation also, we found that those with a
desirable lifestyle showed good mental health status among both
male and female workers. These results supported many previous
findings.

The relationship between job strain and mental health status
has been reported. Stahl et al. ?” reported that attempts to reduce
workplace stress can significantly relieve both the psychological
and physiological consequences. Wilkins * reported that job
strain was associated with psychological distress among men.
Bourbonnais et al. *» demonstrated an association between job
strain and psychological distress. Rahman et al. * reported that
the less satisfied workers experience more stress and describe their
jobs less favorably than the highly satisfied worker. And
Maruyama et al. ' reported that the Working-life satisfaction
tended to be higher as scores for primary symptoms/problems for
the assessment of personal mental health status were lower.

In this study also, we found that workers with high
Working-life satisfaction points showed good mental health
status among both males and females. Our results were consistent
with theirs ' -2,

There have been many studies about the relationship
between traits of personal character and mental health status.
Ezoe et al. ® demonstrated a relationship between the Egogram
and the GHQ-28. They found that perfectionist and nervous
traits were found to be strongly associated with perceived stress. A
perfectionist was a factor of the critical parent (CP) and nervous
traits was a factor of the adapted child (AC) in the Egogram.
Dearborn et al. * reported that dissatisfaction and stress were
related to more frequent symptom complaints in the Type As.
Aldwin et al. ¥ reported that stress was confounded with
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