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Abstract

Background: Type A behavior pattern has been presented as a risk for coronary heart disease and defined as a
psychological-behavioral construct. This study aimed to identify the influence of type A behavior pattern on
blood pressure in the current cultural context of Japan.

Methods: This study utilized a cross-sectional design. Self-administered questionnaires were distributed to
community residents aged 40-59 yr in western Japan from Aug to Sep 2017. The data included participant’s
demographic information (including socioeconomic variables); information related to blood pressure, type A
behavior pattern, psychological factors, and health-related behaviors. Logistic regression was used to identify
the influence of type A behavior pattern on systolic blood pressure after adjusting for behavioral, psychological,
and socioeconomic factors.

Results: The sample included 362 patticipants with a mean age of 51.5 years (§D = 5.96); 148 (41.2%) men. A
logistic regression demonstrated that type A behavior pattern was negatively associated with systolic blood pres-
sure (OR = 0.43, 95% CI [0.22, 0.83]) after adjusting for sex and age. Similar results were observed after adjust-
ing for other covariates.

Conclusion: There may be a negative association between type A behavior pattern and systolic blood pressure
among adults living in the current cultural context of Japan.
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Introduction

Cardiovascular disease (CVD) is a leading cause
of death both worldwide (1) and in Japan, with

A behavior pattern initially presented by Fried-
man and Rosenman as a construct related to cor-

hypertension being a major prodromal symptom
of CVD (2).

In addition to traditionally identified risk factors,
such as dietary salt intake (3) and alcohol con-
sumption (4), psychological factors are also asso-
ciated with hypertension. One risk factor is type
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onary heart disease (5). Type A behavior pattern
has been defined as a psychological-behavioral
construct that is characterized by enhanced ag-
gressiveness, ambitiousness, competitive drive,
and a chronic sense of time urgency (5). The type
A behavior pattern may cause hyperreactivity of
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the autonomic nervous system or endocrine sys-
tem when a person responds to stress (6), and the
frequency or continuation of this hyperreactivity
is related to hypertension.

The relationship between type A behavior pattern
and CVD has been demonstrated in several co-
hort studies (5, 7). However, other subsequent
research demonstrated the absence of a relation-
ship between type A behavior pattern and CVD
(8,9). Nevertheless, these studies had methodo-
logical challenges, such as measurement limita-
tions for the type A behavior patterns or general-
izability of the study samples (10). In addition, a
meta-analysis of laboratory research reported that
there was a significant relationship between type
A behavior pattern and hyper-activation of the
cardiovascular response, such as elevated blood
pressure (11). Furthermore, individuals who ex-
hibit type A behavior pattern (type A people) are
more likely to suffer from hypertension than in-
dividuals who do not exhibit type A behavior
pattern (non-type A people) (12). Type A behav-
ior pattern is one of the primary psychological
factors associated with hypertension.

While prior research has demonstrated a relation-
ship between type A behavior pattern and hyper-
tension, most studies have been conducted in
Western countries. The influence of the type A
behavior pattern vary across cultural contexts
(13). Results of studies exploring the relationship
between the type A behavior pattern and blood
pressure in Japan have yielded inconsistent re-
sults (14,15). In addition, mechanisms in society
and societal values have changed since the 1960s
and 1970s when numerous large-scale epidemio-
logic studies on type A behavior pattern were
conducted. In Japan, results-oriented evaluation
has been introduced, and the prevalence of death
from overwork has increased. Given these fac-
tors, the influence of type A behavior pattern on
blood pressure may change depending on the
cultural context and over time. Thus, the identifi-
cation of the influence of type A behavior pattern
on blood pressure in the current non-western
country would be beneficial.
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The aim of the current study was to identify the
relationship between type A behavior pattern and
blood pressure in middle-aged residents in Japan.

Materials and Methods

Study Design and Participants

This cross-sectional study was carried out in a
rural municipality in western Japan with a popula-
tion of about 6500. The participants were all resi-
dents aged 40 to 59 who were listed in the basic
resident register of the municipality. There were
1310 residents aged 40 to 59 living in the munici-
pality. Of these, 101 residents were excluded
from recruitment. The exclusion criteria were 1)
residents who had mental and physical disabili-
ties, 2) residents who were living in a nursing
home and 3) residents who were listed in the
basic resident register of the municipality, but did
not live in the municipality. Thus, we distributed
the questionnaire survey including an explanation
about the survey to 1209 residents.

Data Collection

The data were collected from Aug to Sep 2017
using a survey that was returned through post
mail. Contents of the questionnaire were (a) de-
mographic characteristics and blood pressure in-
formation, (b) psychological factors, (c) health-
related behaviors, and (d) socioeconomic factors.

Measures

Demographic characteristics and blood pres-
sure

Demographic characteristics (e.g., sex, age, living
arrangement, and occupation) and blood pressure
were obtained. Systolic blood pressure was divid-
ed at 130 mm Hg into two groups (high-blood
pressure and low-blood pressure).

Psychological factors

To assess the type A behavior pattern, we used a
self-report questionnaire that was developed by
Maeda (16). The scale of type A behavior pattern
has been translated into Japanese and has been
validated in Japanese samples (16). This instru-
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ment consists of 12 items related to components
of type A behavior, such as the sense of time ur-
gency, irritability, and aggressiveness. Each item
is rated on a three-point Likert scale ranging from
2 (usually) to O (bardly ever) with a double score
given to the three items. The scores ranged from
0 to 30, and higher scores indicate a greater ten-
dency to exhibit the type A behavior pattern. The
author recommends a cut-point score of 17 or
more to identify those whose behavior is con-
sistent with the type A behavior pattern. In our
sample, Cronbach’s o was .75. We used the cut-
point score to divide our sample into two groups
(i.e., Type A and non-Type A).

The Sense of Coherence (SOC), University of
Tokyo Health Sociology version of original three-
item Sense of Coherence Scale Verl.2 (SOC3-
UTHS) (17) was used. The SOC3-UTHS consists
of three items related to the subordinate concepts
of SOC such as manageability, comprehensibility,
and meaningfulness. The SOC3-UTHS has been
translated into Japanese and has been validated in
Japanese samples (18). Each item is rated on a 7-
point rating scale from 1 (not present) to 7 (max-
imally present), with scores ranging from 3 to 21,
and higher score indicate stronger SOC. For this
study, the Cronbach’s « was .88. We divided par-
ticipants into two groups using the mean score of
SOC3-UTHS, which was 14, (i.e., High-SOC and
Low-SOC).

To assess depression, the Hospital Anxiety and
Depression scale (HADS) (19,20) was used. The
HADS is designed to assess depressive symptoms
with seven items. Each item is scored on a scale
from O (not present) to 3 (maximally present),
with total scores ranging from O to 21. Higher
score indicates a higher level of depression. Scor-
ing guidelines recommend that a cut-point score
of 7 or less is suggestive of being non-depressed,
scores of 8-10 is for doubtful cases, and scores
of 11 or more for definite depression. The
HADS has been translated into Japanese and has
been validated (21). In the present study, the
Cronbach’s o was .75. HADS was divided into
two groups at a cut-point score of 8 (ie., de-
pressed and non-depressed).
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To assess cognitive stress, the respondents rated
their level of subjective cognitive stress. The item
was rated on a four-point scale ranging from 1
(very much) to 4 (not at al)). Subjective stress was
divided into two groups (High-Stress, high to
moderate score, and Low-Stress, moderate to
ZEro score).

To assess stressors, we assessed the stressful life
events that were experienced by respondents for
the past year, based on a method used in a previ-
ous study (22). The stressful life events included
the following: “Change in family member,”
“Troubles with boss or co-workers,” “Troubles
with family members,” “Major personal injury or
illness,” “Major change in social activities,” “Psy-
chosomatic overwork,” “Change to another
company or retirement from work,” and “Major
change in health or behavior of family member.”
Based on the distribution of the data, we then
divided the sample by the number of stressful life
events, using the threshold of two life events, to
create two groups (i.e., many life events and few
life events).

Health-related behavior

To assess health related behavior, items from
Berkman’s health-related behavior (23) were
asked (e.g., frequency of drinking alcohol, smok-
ing habits, frequency of exercise, sleeping pattern,
weight, and height). Body mass index (BMI) was
calculated as weight (kg) divided by the square of
height (m). The frequency of drinking alcohol
was divided into two groups (i.e., Everyday
Drinker and Non-Everyday Drinker). Smoking
habits was divided into two groups with the
Non-smoker group including those who reported
that they had “never smoked” and the smoker
group being those who had “ever smoked or cur-
rently smoked.” The frequency of exercise was
divided into two groups the High-exercise group
being those who exercised “once or more per
week” and Low-Exercise group being those who
exercised, “less than once per week.” Sleeping
patterns were divided into two groups (i.e., 7 or 8
h of sleep and = 6 or = 9 h of sleep). BMI was

divided into two groups, Moderate BMI (BMI >
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18.5 and < 25) and Not-Moderate BMI (BMI
<18.5 or > 25).

To assess stress management practices, partici-
pants were asked to rate the stage of change in
their stress management practices based on rat-
ings used in a previous study (24). Participants
selected their response from the following five
options: 1) Precontemplation (i.e., not intending
to begin); 2) Contemplation (i.e., intending to
begin in the next 6 months); 3) Preparation (i.e.,
intending to begin in the next 30 d); 4) Action
(i.e., practicing the behavior, but for less than 6
months); or 5) Maintenance (i.e., practicing the
behavior for at least 6 months). Stress manage-
ment practices were then divided into two groups
(i.e., the Practice group, those in the Action or
Maintenance stages, and Non-Practice group,
those in all other stages of change).

Socioeconomic Factor

To assess social capital, six items were asked
based on the methods used in a previous study
(25). Each item is related on four-point scale
ranging from 1 (unsuitable) to 4 (suitable). The total
scores range from 6 to 24, and higher scores in-
dicate more social capital. The Cronbach’s a in
this study was .72. Social capital was divided into
two groups at the mean score (M = 18; High So-
cial Capital and Low Social Capital).

To assess economic status, subjective economic
conditions was rated. The item is rated on a 4-
point scale ranging from 1 (comfortable) to 4 (bad).
Subjective economic conditions were divided into
two groups (i.e., Financially comfortable, ratings
of “comfortable or a little comfortable” or Non-
financially comfortable, “a little bad or bad”).

Statistical analysis

Descriptive statistics were used to analyze charac-
teristics of subjects. A logistic regression analysis
was performed by converting the variables into
dummy variables except for the variable of par-
ticipant age. Logistic regression analysis was per-
formed to identify the effect of type A behavior
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pattern on systolic blood pressure after adjusting
behavioral, psychosocial, and socioeconomic fac-
tors. All of the covariates were entered into the
model simultaneously. In Model 1, type A behav-
ior pattern was used as explanatory variable, and
demographic characteristics were entered into the
model as covariate variables. In Model 2, health-
related behaviors and stress management practice
were entered into the model as additional covari-
ate variables. In Model 3, psychological factors
were entered into the model as additional covari-
ate variables. In Model 4, socioeconomic factors
were entered into the model as additional covari-
ate variables. All statistical analyses were con-
ducted with SPSS (ver. 25.0, Chicago, IL, USA).

E'thical Considerations

The questionnaire survey (unsigned question-
naire) was conducted to grasp actual conditions
of residents and to make policy for health pro-
motion by a municipality. In this study, we re-
ceived and analyzed this data, but the data did
not include information that could identify indi-
vidual subjects. We received informed consent
from the person in charge of the municipality
who provided permission to use the data for sec-
ondary analysis. In addition, the information
about this study was presented on homepage of
author’s institution, and the poster about this
study was displayed at the public municipal office
for the participants. The ethical committee of the
authot’s institute approved this study.

Results

Participant Characteristics

Of 393 participants (recovery rate was 32.5%)
who returned the survey, 31 participants refused
to answer the questionnaire. The final analytic
sample included 362 participants. Table 1 shows
the participants’ characteristics. The mean age of
participants was 51.5 yr (§D = 5.96) with 148
(41.2%) men and 211 (58.8%) women.
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Table 1: Participant Characteristics

Variables

Category

n (%)

Demographic characteristics
Sex

Living arrangements

Occupation

Systolic blood pressure
Psychological factors

Type A behavior Pattern

Sense of coherence

Depression

Subjective stress

Life events
Health-related behaviors

BMI

Alcohol consumption Habits

Smoking

Exercise

Sleeping patterns

Stress management

Socioeconomic Factor
Social Capital

Subjective Economic Conditions

Men (1) / Women (0)

Living alone
Living with spouse
Living with spouse and Child(ren)
Living with multiple generations
Other
Full-time job
Self-employed
Part-time job
Homemaker
Other
High blood pressure (1) / Low blood pressure

©)

Type A (1) / Non-Type A (0)
High SOC (1) / Low SOC (0)

Depressed (1) / Non- depressed (0)
High stress (1) /Low stress (0)

Many life Events (1) / Few life events (0)
Moderate (1) / Not moderate (0)
Non-everyday drinker (1) / Everyday drinker
©
Non-smoker (1) / smoker (0)

High exercise (1) / Low exetcise (0)

7 or 8 h (1) / others (0)

Practice (1) / Non-practice (0)

High social capital (1) / Low Social capital (0)

Comfortable (1) / Non-comfortable (0)

148 (41.2%) / 211
(58.8%)

35 (9.8%)

68 (19.0%)

84 (23.5%)

136 (38.0%)

35 (9.7%)

183 (51.4%)

42 (11.8%)

88 (24.7%)

18 (5.1%)

25 (7.0%)

90 (28.8%) / 222 (71.2%)

91 (26.0%) / 259 (74.0%)
235 (66.0%) / 121
(34.0%)

114 (32.9%) / 232
(67.1%)

253 (71.3%) / 102
(28.7%)

198 (54.7%) / 164
(45.3%)

235 (68.5%) / 108 (31.5%)
257 (72.2%) / 99 (27.8%)

205 (57.7%) / 150
(42.3%)

104 (29.2%) / 252 (70.8%)
59 (16.6%) / 297 (83.4%)
139 (40.9%) / 201
(59.1%)

224 (63.6%) / 128
(36.4%)

199 (55.7%) / 158
(44.3%)

Eftects of Type A Behavior on Systolic Blood
Pressure

Table 2 shows the results of the logistic regres-
sion analyses. In Model 1, the logistic regression
analysis showed that type A behavior pattern was
negatively associated with systolic blood pressure
(OR=0.43, 95% CI [0.22, 0.83], P=.012) after
adjusting for sex and age. Similar results were
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observed in Model 2 to Model 4 (Model 2:
OR=0.35, 95% CI [0.17, 0.72], P=.004; Model 3:
OR=0.28, 95% CI [0.13, 0.62], P=.002; Model 4:
OR=0.27, 95% CI [0.12, 0.61], P=.002).
Nagelkerke R* of each model were 8% (Model 1),
16% (Model 2), 19% (Model 3), and 20% (Model
4).
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Table 2: Multivariate Logistic Regression Analysis for Identifying Relationships between Systolic Blood Pressure
and Type A Behavior Pattern

Variables Category Model 1 Model 2 Model 3 Model 4
OR  95% P OR  95% P OR  95% P OR  95% P
CI CI CI CI
Type A be- Type A (1) / 043 022, .012 035 0.17, .004 028 0.13, .002 0.27 0.12, .002
havior =~ Pat- Non-Type A (0) 0.83 0.72 0.62 0.61
tern
Demographic characteristics
Age (years) 1.03 099, .189 1.04 099, .100 1.05 099, .083 1.05 1.00, .059
1.08 1.09 1.10 1.11
Sex Men (1) / Women 221 131, .003 153 0.75, .240 154 0.73, .260 152 0.72, .275
©) 3.73 3.13 3.30 3.23
Health-related behaviors
BMI Moderate (1) / Not 042 023, .004 042 0.23, .005 042 023, .005
moderate (0) 0.75 0.77 0.77
Alcohol con- Non-everyday 0.47 0.24, .023 048 024, .033 047 024, .033
sumption drinker (1) / Eve- 0.90 0.94 0.94
Habits ryday drinker (0)
Smoking Non-smoker (1) / 1.05 0.51, 895 1.04 049, 910 1.07 0.50, .866
smoker (0) 2.14 2.22 2.28
Exercise High exercise (1) / 1.16 0.63, .633 120 0.63, .581 1.27 0.66, .473
Low exercise (0) 2.15 2.30 2.47
Sleeping pat- 7 or 8 h (1) / oth- 1.25 0.61, .548 1.23 058, .596 133 0.62, 471
terns ers (0) 2.58 2.62 2.87
Stress man- Practice (1) / 0.61 034, .099 058 031, .092 0.60 032, .116
agement Non-practice (0) 1.10 1.09 1.13

Psychological factors

Sense of co-
herence
Depression

Subjective
stress
Life events

Social Capital

Subjective
Economic
Conditions

High SOC (1) /
Low SOC (0)
Deptessed (1) /
Non-  depressed
)

High stress (1)
/Low stress (0)
Many life Events(1)
/ Few life events (0)

High social capital
(1) / Low Social
capital (0)

Comfortable (1) /
Non-comfortable

©

1.53 078, 216 1.53 0.77, .222

2.98 3.02
211 109, .027 197 1.00, .049
4.11 3.85

1.18 059, .638 1.12 0.55, .752

2.39 2.30
0.89 048, .703 0.89 048, .701
1.64 1.64

0.89 0.48, .704
1.65

0.63 035, .133
1.15

Notes. Model 1: Hosmer and Lemeshow test: x2 = 5.852, P = .664, Nagelkerke R? = 8%; Model 2: Hosmer and Lemeshow test: y2 = 6.529, P =
.588, Nagelkerke R? = 16%; Model 3: Hosmer and Lemeshow test: x2 = 2.727, P = .950, Nagelkerke R? = 19%; Model 4: Hosmer and Leme-
show test: y>= 5.836, P = .666, Nagelkerke R? = 20%. 95% CI, 95% confidence interval; OR, odds ratio

Discussion

The present study demonstrated the presence of
a negative association between type A behavior

Awvailable at:
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pattern and systolic blood pressure after adjusting
for behavioral, psychological, and socioeconomic
factors in a sample of middle-aged adults living in

Japan.
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Previous research in Western counties has shown
that type A behavior pattern is related to high
blood pressure (12), but this study found the op-
posite results. This is consistent with a previous
study conducted in Japan, which indicated that
non-type A behavior pattern is related to a high
incidence rate of coronary heart disease (14).
Non-type A behavior pattern is related to high
blood pressure while our results suggest that
non-type A behavior pattern was associated with
an increased likelihood of CVD in the Japanese
population. The likelihood of the influence of
type A behavior pattern on blood pressure or
CVD might vary depending on the cultural con-
text.

There are two possible explanations for the asso-
ciation between type A behavior pattern and low
blood pressure in our sample. First, in the Japa-
nese culture where the strong sense of belonging
to a social group and the unity of social group are
emphasized, the toxic aspect of type A behavior
pattern is neutralized. Type A individuals may
experience intense emotional reactions and con-
tinue to strive to solve the problems when they
are in an uncontrolled situation (26). The type A
behavior pattern can have a toxic influence on
their health, contributing to hypertension or
CVD. In individualist Western countties, the re-
sponsibility to deal with problems in uncon-
trolled situations, such as excessive burden of job
or sudden life events falls on the individual. For
this reason, type A individuals are forced to make
excessive effort, which can contribute to intense
emotional responses in uncontrolled situations.
As a result, type A individuals tend to be at an
increased risk for hypertension and CVD in
Western countries. However, in the Japanese cul-
tural context, the ideas or responsibility of the
social group are given priority over the ideas or
responsibility of the individual. Furthermore,
members of the same social group complement
each other to help maintain the social group.
These collectivistic behaviors might not oblige
type A individuals to make excessive efforts.
Thus, Japanese collectivistic culture may protect
type A individuals from the toxic aspects of type
A behavior pattern.
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Second, the non-type A individuals may hesitate
to express emotions, such as anger and suppress
their emotions, which could result in elevated
blood pressure. Anger suppression may lead to
high blood pressure (27). In traditional Japanese
culture, it is important to match other people by
suppressing one’s own feelings or ideas, which
continues to exist. The word “KY” is a common
term currently used in Japan. “KY” refers to an
individual’s inability to understand the group at-
mosphere. In this cultural context, those with
non-type A behavior pattern adapt excessively to
other people and the atmosphere, and they may
be unable to express their own emotions, con-
tributing to increased blood pressure.

There are several limitations to this study. First,
this study used a cross-sectional design; therefore,
any conclusion regarding the causal relationships
between factors cannot be drawn. Second, blood
pressure data were obtained using self-report in
this study, which could result in the blood pres-
sure data being inaccurate and biased. However,
the distribution of blood pressure in this study
was neatly the same as a nationwide survey (the
National Health and Nutrition Survey).

Conclusion

There might be negative association between type
A behavior pattern and systolic blood pressure in
the current cultural context of Japan. This result
is contrary to the result of previous research in
conducted in Western counties.

Ethical considerations

Ethical issues (Including plagiarism, informed
consent, misconduct, data fabrication and/or fal-
sification, double publication and/or submission,
redundancy, etc.) have been completely observed
by the authors.

Acknowledgements

This study was supported by Keio Gijuku Aca-
demic Development Funds.

Available at:  http://ijph.tums.ac.ir



http://ijph.tums.ac.ir/

Fukita et al.: Does Behavior Pattern Influence Blood Pressure ...

Conflict of interest

The authors declare that there is no conflict of
interest.

References

1. GBD 2017 Causes of Death Collaborators
(2018). Global, regional, and national age-sex-
specific mortality for 282 causes of death in
195 countries and territories, 1980-2017: a
systematic analysis for the Global Burden of
Disease Study 2017. Lancet, 392(10159):1736-
1788.

2. Miura K, Nakagawa H, Ohashi Y, et al (2009).
Four blood pressure indexes and the risk of
stroke and myocardial infarction in Japanese
men and women a meta-analysis of 16 cohort
studies. Cireulation, 119(14):1892-8.

3. Watanabe S, Konta T, Ichikawa K, et al (2019).
The association between urinary sodium ex-
cretion and blood pressure in a community-
based population: the Yamagata (Takahata)
study. Clin Exp Nephrol, 23(3):380-386.

4. Nakamura K, Okamura T, Hayakawa T, et al
(2007). The Proportion of Individuals with
Alcohol-Induced Hypertension among Total
Hypertensives in a General Japanese Popula-
tion: NIPPON DATA90. Hypertens Res,
30(8):663-8.

5. Rosenman RH, Brand RJ, Jenkins D, et al
(1975). Coronary heart disease in Western
Collaborative Group Study. Final follow-up
experience of 8 1/2  vyears. [JAMA,
233(8):872-7.

6. Williams RB, Lane JD, Kuhn CM, et al (1982).
Type A behavior and elevated physiological
and neuroendocrine responses to cognitive
tasks. Scence, 218(4571):483-5.

7. Haynes SG, Feinleib M, Kannel WB (1980). The
relationship of psychosocial factors to coro-
nary heart disease iN the framingham study

. Eight - year incidence of coronaty heart
disease. Am | Epideniol, 111(1):37-58.

8. Cohen JB, Reed D (1985). The type A behavior
pattern and coronatry heart disease among
Japanese men in Hawaii. | Bebav Med, 8(4):
343-52.

Available at:  http://ijph.tums.ac.ir

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Shekelle RB, Hulley SB, Neaton JD, et al (1985).
The MRFIT behavior pattern study. 1. Type
A behavior and incidence of coronary heart
disease. Awz | Epiderniol, 122(4):559-70.

Matthews KA (1988). Coronary heart disease
and type A behaviors: update on and alterna-
tive to the Booth-Kewley and Friedman
(1987) quantitative review. Psychol Bul,
104(3):373-80.

Chida Y, Hamer M (2008). Chronic psychosocial
factors and acute physiological responses to
laboratory-induced stress in healthy popula-
tions: A quantitative review of 30 years of in-
vestigations. Psychol Bull, 134(6):829—85.

Irvine J, Garner DM, Craig HM, Logan AG
(1991). Prevalence of Type A behavior in un-
treated hypertensive individuals. Hypertension,
18(1):72-8.

Lachar BL (1993). Coronary-prone behavior.
Type A behavior revisited. Texas Hear Inst ],
20(3):143-151.

Ikeda A, Iso H, Kawachi I, et al (2008). Type A
behaviour and risk of coronary heart disease:
The JPHC Study. Int | Epidemiol, 37(6):1395—
405.

Yoshimasu K, Fukuoka Heart Study Group
(2001). Relation of type A behavior pattern
and job-related psychosocial factors to nonfa-
tal myocardial infarction: a case-control study
of Japanese male workers and women. Psycho-
som Med, 63(5):797-804.

Maeda S (1985). A Study on behavior pattern of
patients with coronary heart disease — Appli-
cation of brief questionnaire. Shinshin-Igakn,
25:297-3006. (In Japanese)

Yamazaki Y [Eds.] (2017). Sense of coherence,
life, and society: National representative sam-
ple survey and analysis. Tokyo: Yushindo
koubunsha. (in Japanese)

Togari T, Yamazaki Y, Nakayama K et al (2007).
Development of a short version of the sense
of coherence scale for population survey. |
Epideniol Commmnity Health, 61(10):921-922.

Zigmond AS, Snaith RP (1983). The hospital
anxiety and depression scale. Ada Psychiatr
Seand, 67(6):361-70.

Zigmond AS, Snaith RP, Kitamura T [Trans.]
(1993). Hospital anxiety and depression scale
(HADS scale). Archives of Psychiatric Diagnostics
and Clinical Evaluation, 4: 371-2. (In Japanese)

708


http://ijph.tums.ac.ir/

709

Iran J Public Health, Vol. 50, No.4, Apr 2021, pp.701-709

21. Matsudaira T, Igarashi H, Kikuchi H, et al
(2009). Factor structure of the Hospital Anxi-
ety and Depression Scale in Japanese psychi-
atric outpatient and student populations.
Health Qual I ife Outcomses, T:42.

22. Natsume M, Murata H, Sugimoto K et al (1988).
[The method for stress assessment of workers
(Part 1) stress score by self-rating method)].
Sangyo Igakn, 30(4):266-79. (In Japanese)

23. Wingard DL, Berkman LF, Brand R] (1982). A
multivariate analysis of health-related practic-
es: a nine-year mortality follow-up of the Al-
ameda County Study. Aw | Epidewiol,
116(5):765-75.

24. Evers KE, Prochaska JO, Johnson JL, et al
(20006). A randomized clinical trial of a popu-
lation- and transtheoretical ~model-based
stress-management intervention. Health Psy-
chol, 25(4):521-9.

25. Fujisawa Y, Hamano T, Koyabu A (2007). Influ-
ence of social capital of district unit on subjec-
tive health. Koses 1o Shilyo, 54: 18-23. (In Jap-
anese)

26. Glass DC (1977). Stress, behavior patterns, and
coronary disease. Am Se, 65(2):177-87.

27. Ohira T (2010). Psychological distress and cardi-
ovascular disease: the Circulatory Risk in
Communities Study (CIRCS). | Epideniol,
20(3):185-91.

Available at:  http://ijph.tums.ac.ir


http://ijph.tums.ac.ir/

