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Abstract

Objective To clarify the actual state of residents’ lifestyle
in a mixed rural-urban area in Japan, and to investigate the
relationship between residents’ lifestyle and lifestyle-rela-
ted factors.

Methods The Japanese version of Health Promoting
Lifestyle Profile-Il (HPLP-II), lifestyle-related factors
developed through group work with residents of Town A,
and demographic variables were used to evaluate 1176
community residents’ lifestyles and associated factors.
Results  Factor analysis revealed that there were 4 factors
related to healthy lifestyle. Nonparametric analysis
revealed that female and elderly groups showed higher
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overall HPLP-II score than male and young groups. A
significant correlation coefficient was seen between scores
of overall HPLP-II and lifestyle-related factors (r = 0.611,
p < 0.001). Multiple linear regression analysis demon-
strated that HPLP-II was significantly associated with each
lifestyle-related factor, showing a similar order in both
gender and age groups. Finally, covariance structure anal-
ysis demonstrated that the score of health cognition and
regional factors increased the score of HPLP-II, which then
increased the score of self-rated health.

Conclusions The present research clarified the actual
state of residents’ lifestyles by age and gender in a mixed
rural-urban area in Japan, demonstrating a vector model
from health cognition and regional factors to self-rated
health, via residents’ lifestyle.

Keywords Quality of life - Self-rated health -
HPLP-II - Lifestyle-related factors

Introduction

Lifestyle-related diseases, aside from being induced by
age, originate from our daily routines such as eating
behavior, exercise, sleeping, smoking, and alcohol con-
sumption, based on housework, employment, and social
contact. Therefore, to prevent lifestyle-related diseases, it
is crucial to adopt a proper lifestyle [1, 2].

In addition, people’s view of health is also being
restructured. The sense of satisfaction from living life is
becoming more important compared with treatment and
prevention of disease, which was the traditional health
view. According to the World Health Organization charter
(WHO, 1946), the most widely accepted definition
of health is “a state of physical, mental and social
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well-being” (WHO, 1946). Following the WHO concept,
“A state where self-realization is achieved as in Maslow’s
theory of human motivation” [3] and “holistic health” [4]
have been recognized as specific concepts of health.
Especially, the latter concept is defined as a condition
where lifestyles are well controlled and not merely lack any
mental and physical abnormalities. Those two concepts
indicate that health is the most important resource to
maintain good daily life, i.e., quality of life (QOL), and not
the ultimate object for each life [5].

Based on the aforementioned changes in disease struc-
ture and health views, it is becoming increasingly impor-
tant to provide support to regional populations to help
establish and maintain healthy lifestyle. It is therefore
necessary to focus on lifestyle as a fundamental measure
for prevention of lifestyle-related diseases [6]. This means
that a healthy life needs to be well controlled by an
appropriate lifestyle, which will, in turn, lead to improved
QOL. Even though lifestyle is an issue of self-responsi-
bility, its improvement by individual endeavor alone is
difficult. Therefore, it is necessary to provide a suitable
social environment and professional support to help people
acquire the necessary knowledge to promote changes in
behavior and establish a healthy lifestyle. This is now a
well-known philosophy of health promotion proposed by
the WHO [7].

Health promotion is defined as a process which enables
people to increase control over the determinants of health,
and thereby improve health. To reach a state of complete
physical, mental, and social well-being, an individual or
group must be able to identify and realize aspirations,
satisfy needs, and change or cope with the environment [8].
In recent years, health promotion has been accepted as an
effective means to promote health and increase levels of
well-being [9].

As stated by the WHO (1986), health promotion
includes encouraging healthy lifestyles, creating supportive
environments for health, strengthening community action,
reorienting health services, and building public health
policies. In this sense, health promotion is neither disease
prevention nor a method to measure disease or health
problems. In fact, health promotion aims to achieve higher
QOL and seeks to understand the significance of individual
growth and health management [10]. Health promotion is
not a behavior that focuses on disease or health problem
prevention, but is an approach that helps individuals grow
and change in the right direction [11].

Those viewpoints on health indicate that, to practice
effective health promotion, we should firstly clarify the
actual state of residents’ lifestyle and determine regional
factors regulating residents’ lifestyles in an object area.
From this viewpoint, we conducted a questionnaire survey
to clarify the actual state of residents’ lifestyles and to
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determine the relationship between lifestyle and health-
related factors in a general population in Japan, as part of
the creation of a framework for a health promotion project.
For the present survey we adopted various batteries, such
as an authorized questionnaire to evaluate residents’ life-
styles, a newly developed questionnaire on lifestyle-related
factors, derived from group work of our colleagues and
regional residents, to determine factors regulating resi-
dents’ lifestyle, and one of the factors of self-rated health
as a factor directly relating to QOL.

Materials and methods

We participated in a project of Town A which was con-
ducted to form an action plan together with the Healthy
Japan 21 project in order to create a healthy town (along
with a movement proposed by the Japanese Ministry of
Health, Labor, and Welfare in 2000). The first step in the
project was to conduct a questionnaire survey and to clarify
the actual state of self-rated health, lifestyle, and lifestyle-
related factors among the residents of Town A.

Structure of the questionnaire

Many measuring tools can be used to investigate health-
promoting lifestyle; however, most address only a single
aspect of health-promoting lifestyle [12, 13]. Among those,
the Health-Promoting Lifestyle Profile (HPLP) [14] is a
well-used statistical method that measures and evaluates
health-promoting practices. HPLP-II is an upgraded ver-
sion of HPLP, which has been extensively used in health
promotion research [15] and has been reported by various
groups to be a valid and reliable method to explore deter-
minants and the actual state of health-promoting lifestyle
[9, 16-18].

The Japanese version of HPLP-II was developed by Wei
et al. [19] and has been used by many researchers [9, 17,
20]. This version was used to evaluate the actual state of
each resident’s lifestyle; similar to its original counterpart
[15], it contains the following six subscales with a total of
52 items: Health responsibility (HR), Spiritual growth
(SG), Physical activity (PA), Interpersonal relationships
(IR), Nutrition (N), and Stress management (SM). The
overall score of HPLP-II was calculated from the mean
score of the 52 items. Each respondent was asked to rate
each item on a Likert response scale as follows: 1 = never,
2 = sometimes, 3 = often, 4 = routinely. The score was
then calculated according to the procedure outlined in a
previous report [15], with higher score indicating better
health-promoting lifestyle. In a previous study, Cronbach
alpha coefficients for the overall HPLP-II and the six
subscales used were reported to be 0.91 and 0.70-0.87,
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respectively [19]. A principal axis factor analysis supported
the presence of the six factors used as subscales [15].

To determine lifestyle-related factors in Town A, a total
of 50 members for a group work were organized together
with residents of Town A, requiring public sector staffs,
and colleague participants. The final questionnaire was
composed of a cover sheet and some demographic data
(job, age, and gender), HPLP-II, and questions relating to
lifestyle-related factors, with a total of 18 items derived
from the group work (Table 1). Each respondent was asked
to rate each item on a Likert response scale as follows:
0 = no, 1 = I don’t know, 2 = yes.

Data collection and sampling

Town A is a mixed rural-urban society with 26000 total
population, 19.0 % of which consists of individuals
involved in agriculture (4.4 % for the nationwide average),
and cultivation of vegetables in greenhouses is a major
activity. A total of 3141 Town A residents aged
1864 years, 20 % of the corresponding population in
Town A, was selected randomly from a list of registered
residents using a table of random digits from the book
of Statistical Tables and Formulas with Computer

Applications (JSA-1972, pp. 418427, 1972), and a ques-
tionnaire with an informed consent form was sent to each.
A total of 1270 (40.4 %) questionnaires were used for this
study after discarding incomplete questionnaires. Finally,
among those, 1176 were valid. The subjects were divided
into two age groups: a young group (18—49 years) and an
elderly group (50-64 years). The reason for this grouping
was as follows: In the present analysis, the 50 %-ile of the
age distribution of the present samples was shown to be
47-48 years, and the overall score of HPLP-II showed
significant difference when comparing the age groups of
18-49 and 50-64 years (p < 0.001). Furthermore, accord-
ing to the report of Breslow et al. [21], the mean score of
health status of community residents in their follow-up
samples was for 50-55 years. So, we divided the samples
into two groups using the age cutoff of 50 years.

Ethical considerations

This study was conducted after obtaining informed consent
from all subjects and approval from the ethics committee of
Kumamoto University Faculty of Life Sciences (approval
number 408). The study was in accordance with the Dec-
laration of Helsinki.

Table 1 Factor analysis of lifestyle-related items related to individual life and community environment

Factor Items (in past 2 weeks) Factor 1 Factor 2 Factor 3 Factor 4
Supportive Q4 Do you have the opportunity to learn about health information when you try 0.423
environment to?

Q9 Do you have what you need to promote health yourself?

Q12-a Is there anyone who will listen to your anxieties and complaints?

Q12-b Do you have someone to encourage you?

Q12-c Do you have a person who looks after you and your family when sick?
Q12-d Do you have someone who you can ask to help with small tasks such as

shopping, looking after the house, etc.

Health cognition Q2 Do you know your own proper weight?

Q3 Do you make an effort to maintain a proper weight?
Q5 Do you think you have the right exercise habits to achieve health?
Q6 Do you think you have the right eating habits to achieve health?

Q7 Do you feel it is necessary to incorporate exercise into daily life for health

promotion?

Q8 Do you feel it is necessary to learn proper eating habits for health promotion?

Community
health service

services is well equipped?

Q15 Do you feel that home care would be possible if your family needs it in the

future?

Q16 Do you have any opportunity to take part in community activities?

Self-rated health Q1 Do you think you are healthy?

Q10 Do you feel that you have a meaning in life?

Q13 Do you get information about medical treatment and welfare services?

Q14 Do you think that the environment of health, medical treatment, and welfare

0.502

0.606

0.628

0.527

0.567
0.362
0.412
0.539
0.535
0.709
0.707

0.433

0.494

0.527

0.450
0.677
0.508

Blank cells denote factor loading under 0.35
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Statistical analysis

Statistical analysis was performed using SPSS11.0 (Sta-
tistical Package for the Social Sciences). A sample sum-
mary was carried out for all surveys, and nonparametric
analysis was performed according to age and gender. To
clarify the relation between HPLP-II and lifestyle-related
items related to HPLP-II, multiple linear regression anal-
ysis and covariance structure analysis were performed.

To determine the reliability of the survey, Cronbach
alpha analysis was performed. In addition, factor analysis
for 18 items relating to lifestyle-related factors derived
from the group work by a method for extraction of prin-
cipal components was used to evaluate the validity of the
survey via rotational transformation analysis. Items with
characteristic value of 1 or higher and factor loading of
0.35 or higher were selected.

Results
Study outline

All 1176 participants, with mean age of 45.2 + 13.2 years, in
this study were categorized by work type as follows: primary
industry (agriculture, aquaculture, stockbreeding, dairy
farming) 11.1 %, public sector employee 6.5 %, office worker
30.8 %, health service worker 5.0 %, student 5.0 %, house-
wife 20.1 %, and other 20.4 %. Among the subjects, 43.5 %
were male (mean age 45.4 + 13.1 years), 56.5 % were
female (mean age 44.7 £ 13.3 years), 54.3 % were young
(1849 years), and 45.7 % were elderly (5064 years).

Reliability of analysis

Cronbach alpha coefficients of internal consistency for the
present study were computed as 0.92 for HPLP-II and 0.68
for the battery of regional factors on health and welfare.

Factor analysis of health and welfare

As presented in Table 1, factor analysis for 18 items of life-
style-related factors revealed four factors: Supportive envi-
ronment (6 items), Health cognition (6 items), Community
health service (4 items), and Self-rated health (2 items).

Differences in scores between gender and age groups
for HPLP-II and lifestyle-related factors
by nonparametric analysis

Table 2 presents the scores of the six subscales of HPLP-II,

including the overall score, and lifestyle-related factors, by
gender and age groups. Females had significantly higher
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HPLP-II scores than males in the overall score (p < 0.001)
and 5 subscales (p < 0.01 each). No significant differences
were found in PA (p = 0.941) between males and females.
In age group by gender was showed the similar order.
Elderly females had significantly higher scores compared
with the young group for the overall score (p < 0.001) and
6 subscales (p < 0.05 each).

With regard to lifestyle-related factors, females scored
significantly higher than males in Supportive environment
and Health cognition (p < 0.001 each). However, no sig-
nificant differences were found in Community health ser-
vice (p = 0.454) or Self-rated health (p = 0.084) between
males and females. The same results were found in age
group by gender (Table 2).

Multiple linear regression analysis

We verified that the evaluation of lifestyle by HPLP-II was
indeed related to these lifestyle-related factors. This was
determined from a single correlation (r = 0.611, p < 0.001)
showing significant association.

Table 3 presents results of the multiple linear regression
analysis performed on overall HPLP-II, as a dependent vari-
able, and 4 lifestyle-related factors, as independent variables,
by gender and age groups. The model fitted well, indicating a
significant high value of R (p < 0.001 for each model); f is
the standardized partial regression coefficient. The following
features were identified in Table 3:

The HPLP-II factor showed significant differences
between genders. Health cognition was most strongly
associated with males (f = 0.404) and females (ff =
0.356), followed by Self-rated health, Supportive environ-
ment, and Community health service. In age group by
gender was showed the similar order, except for HPLP-II
and Community health service (ff = 0.079), which were
not significantly associated with elderly males (Table 3).

Covariance structure analysis

The vector model shown in Fig. la—c suggests that the
covariance structure analysis obtained between health
cognition, regional factors (consisting of factors of sup-
portive environment and community health service),
HPLP-II, and self-rated health by total and gender groups.
The vector model fitted well (xz = 134.212; GFI = 0.949;
AGFI = 0.829; RMSEA = 0.193; RMR = 0.017 for total;
x* = 20.004; GFI = 0.981; AGFI = 0.937; RMSEA =
0.105; RMR = 0.014 for male group; 12 = 22.777;
GFI = 0.983; AGFI = 0.943; RMSEA = 0.100; RMR =
0.012 for female group), suggesting a common role for
health cognition and regional factors in HPLP-II, which, in
turn, impacts on self-rated health in both total and gender
groups.
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Table 2 Scores from HPLP-II and lifestyle-related factors analyzed
Item (range of score) Male Female p Young male  Elderly male  Young female  Elderly female  »*
(N = 512), (N = 664), (N = 268), (N = 224), (N = 371), (N = 293),
mean = SD  mean + SD mean = SD  mean £ SD mean £ SD mean £ SD
HPLP-II overall (1-4) 245 £037 261 +£035 e 242 4037 248 £0.37 2.55 £0.32 2.69 £ 0.37 77.116%%%*
Health responsibility 220 £ 051 244053 & 209+048 232+0.52  234+052 2.56 £ 0.52 103.987%#
Spiritual growth 259 £ 054 2.68 £0.53 e 2.60 £0.56 257 £0.53 2.67 £ 0.52 2.69 £+ 0.54 10.077*
Physical activity 1.82 £0.60 1.81 £0.59 ns. 1.82 £0.59 1.82 +0.62 1.71 £ 0.51 1.93 £ 0.65 20.187%#*
Interpersonal relationships ~ 2.81 +0.49  3.07 £ 041  *** 283 +£049 279 £ 0.50 3.07 £ 0.40 3.08 £ 043 91.123%#:%
Nutrition 258 £ 044 284 +041 e 248 +£ 044  2.69 £ 041 2.73 £ 0.39 2.97 £ 0.38 174.692%**
Stress management 2.67 £047 276+ 049 267 +049 266 +£046 272 + 039 2.83 £ 0.51 24.839%%*
Lifestyle-related factors (0-2)
Supportive environment 1.07 £038 1.22+036 ** 1.07+036 1.08 £ 0.40 1.20 £ 0.35 1.25 £ 0.37 48.129%**
Health cognition 1.05 £ 041 1.18£0.35 ** 101 £0.38 1.09+043 1.14 £ 0.34 1.22 £ 0.35 43.745%%*
Community health service  1.05 £ 045 1.07 £ 0.44  ns. 1.05 £ 045 1.06 £ 0.46 1.05 £ 043 1.10 £ 0.44 2.545
Self-rated health 128 £0.68 135+ 0.65 ns. 133 £0.67 123 £ 0.69 1.38 £ 0.64 1.31 £ 0.66 7.260
The results shown were obtained by nonparametric test. * p < 0.05, ** p < 0.01, *** p < 0.001
Table 3 Relationship between HPLP-II and lifestyle-related factors by multiple linear regression analysis
Total Young Elderly
Male Female Male Female Male Female
Supportive environment 0.212%%* 0.298*** 0.219%%%* 0.234%%% 0.200%** 0.298%%**
Health cognition 0.404%** 0.356%** 0.321%%%* 0.302%%%* 0.492%%3* 0.356%%*
Community health service 0.143#%* 0.109%* 0.199%#* 0.195%%%* 0.079 0.109%*
Self-rated health 0.2427%%% 0.192%%* 0.330%*%* 0.176%%* 0.156%%* 0.192%%%*
Adjusted R? 0.443%%* 0.412%%* 0.444%%*% 0.331%%* 0.469%*%* 0.412%%*

Scores shown are standardized partial regression coefficients (). R* coefficient of determination

*p < 0.05, % p < 0.01, ** p < 0.001

Discussion
Study concept and validity

QOL is becoming increasingly important for evaluating an
individual’s life. This has given rise to a recently devel-
oped concept which holds health as the most important
source of QOL [6]. Because QOL is defined as “the level
needed to enjoy life” [22], health should also be defined as
control and/or coping ability in various situations raised in
one’s daily activity, not merely as a state of physical and
mental health. In this regard, studies have shown that dis-
ease incidence and progression are strongly associated with
poor lifestyle, and that the degree of health is high among
people of all ages who have a good lifestyle [23]. These
findings strengthen the validity and reliability of the pres-
ent study.

It should be noted, however, that QOL, lifestyle, and
health are private issues that depend on individual endea-
vor, self-determination, and self-responsibility to improve
problem-solving skills. It is thus necessary to establish a

policy, system, or environment to guide people in the right
direction through a network of expert support. In an effort
to achieve this goal, a worldwide health promotion pro-
gram was established by the WHO [22]. The foundations
required to implement and execute an effective health
promotion program include resident participation, expert
assistance, and an appropriate policy that promotes these
necessary measures. Therefore, to carry such a program
forward, use of a comprehensive and collaborative study
procedure based on qualitative and quantitative research
techniques is necessary. These techniques include group
work and creating a framework of the PRECEDE-PRP-
CEED model to establish appropriate measures with the
participation of people from the region [7].

The present survey was carried out utilizing the phi-
losophy and technique of health promotion, in which res-
idents were considered as research partners, and the study
was undertaken in cooperation with the city’s administra-
tive activities. Mostly, this study is a practice model that
seeks to develop a healthy community, a process which has
high practicality and validity.

@ Springer



272

Environ Health Prev Med (2013) 18:267-274

a Total

9

Self-rated health

»

R?=0.116

0.310%**

8

R?=0.321 HPLP-II

0.431%%% 0.368%**

Health cognition Regional factors

x?=134.212; df=2; p <0.0001; GFI =0.949;
AGFI =0.829; RMSEA =0.193; RMR =0.017

b Male

Self-rated health

»

R?=0.129

0.3597%%*%*

0.228%%%*

R?=0.314 HPLP-II

0.512%*%

Health cognition Regional factors

x?=20.004; df=3; p <0.0001; GFI =0.981;
AGFT =0.937; RMSEA =0.105; RMR =0.014

¢ Female

|2

Self-rated health

n

R?=0.101

0.278%*%*

8

R?=0.257 HPLP-II

0.4393%sk:% 0.254##

Health cognition Regional factors

x?=22.777; df =3; p <0.0001; GFI =0.983;
AGFI =0.943; RMSEA =0.100; RMR =0.012

Fig. 1 a—c Covariance structure analysis between self-rated health,
HPLP-II, health cognition, and regional factors. Mean values obtained
by covariance structure analysis are shown. Scores shown are
standardized partial regression coefficients (). R coefficient of
determination. GFI and AGFI/RMR: Significant fit index. *p < 0.05,
**p < 0.01, #*p < 0.001
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The questionnaire battery of HPLP-II used for this study
had high internal consistency, with Cronbach alpha coef-
ficient of 0.92, similar to the value obtained with the Jap-
anese version [19]. Moreover, the questionnaire battery on
lifestyle-related factors derived from the group work with
residents of Town A was found to have a Cronbach alpha
coefficient of 0.68, while the entire questionnaire had a
coefficient of 0.91. These results verify that the presently
developed questionnaire battery showed high stability and
validity.

The subjects of the present study were selected from the
most populous and representative area in Japan classified
as a mixed rural-urban society by geographical location,
age distribution, and industrial component. Then, the
present study was performed by sending out questionnaires
to a resident population in Town A, formed of 20 % of the
residents in that area, by random sampling. The recovery
rate for this survey was 40.4 %, with a valid answer rate of
94.6 %. As described in the results, the composition by
age, gender, and occupation of the present subjects
approximately reflected the demographic situation of
Town A. Therefore, although the response rate was rela-
tively low, the process of the present research indicated a
relatively high level of consistency and reliability.

Interpretation of results

Regarding the association of gender with HPLP-II, females
had higher scores for six subscales and the overall HPLP-II
score. On the contrary, young females showed significantly
lower scores in PA compared with other groups. These
facts suggest that improvement of PA, especially for young
females, might be the most critical problem in Town A,
and also in Japanese community in general.

Regarding the overall score and all subscales of the
HPLP-II, elderly females showed significantly higher
scores compared with other groups. This result may be
interpreted partly based on the consideration that elderly
females tend to like health programs that are more inter-
active, and prefer exercises that are not overly exhausting
[24, 25].

It was demonstrated that residents of the study area
showed higher scores overall and on each subscale of
HPLP-II compared with healthy populations in other areas,
except for PA [19]. The previous study subjects were three
selected groups, consisting of students, health service
workers, and participants at a fitness center; in particular,
the latter group had showed initiative to participate in
physical exercise, so the PA score was higher than in the
present study.

In addition, the present study subjects were community
residents, consisting of agricultural workers, public sector
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employees, office workers, health service workers, stu-
dents, and housewives. We previously reported on a dif-
ference of HPLP-II scores between agricultural and
nonagricultural workers using the same subjects as in the
present study [17]. Because the items reflecting exercise in
the questionnaires used were associated with jogging,
swimming, or other formal sports, whereas for agricultural
workers, exercise usually includes walking, doing house-
work, and carrying out job-related activities, their scores
may have been underestimated. However, the present
research was not designed to analyze the difference in
HPLP-II scores by occupational situation. We should
conduct further research to analyze the difference of
HPLP-II scores by occupation.

Regarding lifestyle-related factors, firstly we clarified by
factor analysis that there were four factors related to resi-
dents’ lifestyle. The same tendency as that of HPLP-II by
age and gender was seen in those factors, namely females
had higher scores for Health cognition, Supportive envi-
ronment, Self-rated health, and Community health service,
suggesting that these factors may be more beneficial for
females, and may be used more effectively in females,
especially elderly females, reflecting a difference of daily
activity related to lifestyle pattern between males and
females.

Next, we clarified that a significant relation was shown
between the overall HPLP-II and lifestyle-related factors,
as determined by a single correlation of r = 0.611
(p < 0.000). Then, we performed multiple linear regression
analysis for a model by using overall HPLP-II as a
dependent variable and lifestyle-related factors as explan-
atory variables.

The multiple linear regression analysis demonstrated
that HPLP-II was significantly associated with each factor,
showing Health cognition to have the highest f-value,
followed by Supportive environment, self-rated health, and
Community health service, in that order, showing a similar
order in both gender and age groups. This result is
important when carrying out health-promotion planning in
each community as there was a common factor existing to
improve each lifestyle appropriately for all community
members, regardless of age and gender.

Self-rated health has been recognized as the most
important index regulating individual QOL level [26].
Therefore, we performed covariance structure analysis
between health cognition, regional factors, HPLP-II, and
self-rated health. The resulting vector model shown in
Fig. la—c suggests that health cognition together with
regional factors act commonly on HPLP-II, which, in turn,
impacts on self-rated health. This fact should be clarified,
i.e., that individual’s cognition and regional factors are
important influences via HPLP-II on self-rated health and
QOL.

In summary, it is an essential concept that, when
devising a health-promotion plan for Town A, consider-
ation should be given to the differences in characteristics
by gender, age, and occupation, although Health cognition,
Supportive environment, Self-rated health, and Community
health service should be adopted as common targets for
improving geographical lifestyle-related factors.

Based on these results, we will try to make a framework
for a health-promotion plan for Town A using the PRE-
CEDE-PROCEED model.
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