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Abstract

Objectives To clarify the difference in health-promoting
lifestyles between agricultural and non-agricultural work-
ers in Japan, a cross-sectional study was conducted on 627
residents living in a town with a mixed rural-urban
population.

Methods The subjects were divided into 8 groups by job
(agricultural and non-agricultural), age (young and old), and
gender (male and female). To evaluate the subjects’ life-
styles, the Health Promoting Lifestyle Profile II (HPLP-II)
was applied. The Bartlett test and the Kendall rank test were
performed for statistical analysis.

Results  There was no significant difference in the overall
score of the HPLP-II between the two job groups. How-
ever, for the HPLP-II subscales, a significantly higher score
for “spiritual growth” and a significantly lower score for
“physical activity” were seen in the agricultural group than
in the non-agricultural group. In general, the old and
female groups showed higher scores than the correspond-
ing groups, regardless of job type.

Conclusions It was determined that the major counter-
measures to maintain a healthy lifestyle in agricultural
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workers should be associated with how to introduce daily
activities that maintain and enhance “spiritual growth” and
improve “physical activity”.

Keywords Lifestyle - Health promotion - Quality of life -
Health Promoting Lifestyle Profile-II - Agriculture

Introduction

The Scientific Committee on Rural Health in the Interna-
tional Commission on Occupational Health stated in the
action plan for 2006-2009 that agriculture was still one of
the most dangerous and unsafe of all human activities [1].
In Japan, among industrial employees who received a legal
periodical medical examination, a higher rate of abnormal
findings was seen in those working in the primary indus-
trial sector [2]. Yamane reported that a relative disadvan-
tage in the overall supply of primary health care and a
severe erosion of hospital-based and emergency medical
services were urgent problems in rural communities in the
first decade of the twenty-first century [3]. Ueda reported
that, in addition to the issues of health and safety, the
agricultural sector has been facing severe socioeconomic
problems, such as rapid reductions in the size of the
workforce and the output of agricultural products, an
increasing proportion of women and elderly workers, and
changes in agricultural management [4]. These situations
may counteract attempts to maintain a healthy lifestyle in
agricultural workers, resulting in a fall in their quality of
life (QOL).

As described in the Declaration of Health Promotion
proposed by the WHO [5], the significant association of
lifestyle with QOL is widely understood. In the Healthy
Japan 21 proposed by the Japanese Ministry of Health,
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Labor and Welfare [6], in which the concept and tech-
niques of health promotion were to be introduced, the
importance of improving lifestyle and maintaining a heal-
thy lifestyle was emphasized.

To measure and evaluate lifestyle or daily activity, the
Health-Promoting Lifestyle Profile (HPLP) is now widely
used [7]. The HPLP-II is an upgraded version of the HPLP,
which has been used extensively in health promotion
research [8] and has been reported to have sufficient
validity and reliability by various studies that explored the
determinants and actual state of a health-promoting life-
style [9-12]. In Japan, the Japanese version of the HPLP-II
was developed by Wei et al. [13], and has been used by
many researchers [14].

Several studies have found certain sociodemographic
variables related to a health-promoting lifestyle. In terms of
age, some studies reported that older age groups tended to
have healthier lifestyles than younger age groups [11, 15,
16]. In terms of gender, many studies suggested that the
frequency and intensity of performance of healthy behav-
iors were better in females than in males [17-21]. There
have also been some studies on the importance of job type,
which showed some differences in health behaviors among
people with different occupations for individuals with
various ethnic origins [22-28].

As mentioned above, there are various negative factors
in the daily life of agricultural workers that greatly affect
their lifestyles. The situation indicates that it is necessary
and important to clarify these precisely and to improve the
lifestyles of agricultural workers. However, to date, there
have been few studies on the lifestyles of agricultural
workers undertaken via a comparison with those of workers
in other industrial sectors.

As such, we conducted the present research to clarify the
actual state of health-promoting lifestyles in agricultural
workers by comparison with those of non-agricultural
workers living in the same district. This research may
contribute to the understanding of occupational and
regional health personnel, especially those in mixed rural-
urban societies, to clarify the actual state of daily activities
of agricultural and non-agricultural workers and to develop
programs to improve them.

Methods

Town A conducted an action plan for creating a healthy
town along with the Healthy Japan 21 [6] in 2005 and we
participated in that project. As the first part of the project,
the present questionnaire survey was carried out to clarify
the actual state of subjective health, lifestyle, health
behavior, and lifestyle-related factors among the residents
of Town A.

Structure of the questionnaire

The Japanese version of the [13] was used to evaluate the
actual state of each resident’s lifestyle. This version, which
is the same as the original English-language HPLP-II [8],
contains six subscales (a total of 52 items); namely, health
responsibility (HR), spiritual growth (SG), physical activity
(PA), interpersonal relations (IR), nutrition (N), and stress
management (SM). The overall score of the HPLP-II as
a comprehensive evaluation of a person’s lifestyle 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 scoring of each item was calculated by the
procedure proposed in the original article [8], with a higher
score indicating a better health-promoting lifestyle. In the
preceding study, the values of Cronbach’s « in the overall
HPLP-II and six subscales had been reported to be 0.91 and
0.70-0.87, respectively [13].

The information on health and lifestyle-related factors
was obtained, on the basis of the framework of the PRE-
CEDE-PROCEED model [29], by group work organized
with residents of Town A and our colleagues, who partic-
ipated in the project. The final questionnaire was composed
of a fact sheet, the HPLP-II, and additional factors related
to health and daily behavior. In the present study, only the
data for HPLP-II, some demographic data (job, age, and
gender) and data on subjective health were utilized. The
results of more detailed analysis using all of the data in the
questionnaire will be described in another article.

Study population and data collection

Town A was a mixed rural-urban society with 19.0% of the
population working in agriculture (the national average
was 4.4%) and the main agricultural activity was green-
house cultivation of vegetables [30]. A total of 3141 resi-
dents (18-64 years) were selected randomly from the list
of registered residents in Town A, to whom the question-
naire was posted with a form concerning informed consent;
1270 (40.4%) questionnaires were returned for this study,
and after uncompleted questionnaires were discarded 1176
remained. In the present study, the sample respondents
consisted of the following occupational groups: (1) primary
industry workers, almost all of whom were agricultural
workers in Town A; (2) secondary industry workers, gen-
erally engaging in manufacturing, a fairly small population
in Town A; (3) tertiary industry workers, including office
workers, public employees, and health service workers,
who had similar employment characteristics, such as a
regular salary, a limited working life (retire at around 60),
and regular work hours. So we considered these people as
one group (as regular employees); (4) informal sectors,
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such as irregular employees, the self-employed, and the
unemployed; (5) students; and (6) housewives (see Table
1). Among these groups we chose groups (1) and (3) for the
present research samples, because groups (1) and (3) had a
homogeneous working mode, as mentioned above, differ-
ing from the other groups (2), (4), (5), and (6). Of course,
groups (2), (4), (5), and (6) are important working popu-
lations in a community but we could not gather enough
samples with clear characteristics for analysis for the
present comparative study in Town A. And as for the
housewife group (6), the term “housewife” is not defined
clearly in Japan and housewives are not considered to have
a homogeneous lifestyle; also there are rare cases of
housewives participating in agricultural households. From
this viewpoint, we did not consider this group for our
research sample, and our subjects were groups (1) and (3).

Consequently, a total of 627 questionnaires were
selected and the respondents were divided into two occu-
pational groups: 130 agricultural workers (20.7% of the
present sample), who engaged in agriculture for 150 days
in a year; and 497 non-agricultural workers (79.3%),
including office workers, public employees, and health
service workers. There were 65 males (50% of the agri-
cultural group) and 65 females (50.0%) in the agricultural
group; in contrast, there were 292 males (58.7%) and 205
females (41.3%) in the non-agricultural group, showing a
significant difference in sex ratios between the two job
groups (p = 0.045). In terms of age, the average for the
males in the agricultural group was 50.0 £ 11.4 years, and
that of females was 49.4 £ 10.7 years. The average age of
males in the non-agricultural group was 45.0 £ 11.3 years
and that of females was 40.6 &+ 11.3 years, showing a
significant difference in mean age by sex in both of the job
groups (p < 0.0001).

Statistical analysis

As mentioned above, the proportions of individuals with
regard to age and gender were different in the two job
groups, reflecting the present demographic situation of
Town A and also that in Japan; it would be difficult to
compare these two job groups by a simple-distribution-
dependent statistical method.

In the present analysis, the age distribution of the
present samples was shown to be 47—48 years in the 50th
percentile, and the overall HPLP-II score showed a sig-
nificant difference when compared between the age groups
of 18-49 and 50-64 years (p < 0.0001). In the report of
Breslow et al. [31] the mean health status score of the
people in the community in their follow-up samples was
indicated to be in those aged 50-55 years. Accordingly, we
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divided our samples into two age groups with the cutoff
at 50 years.

Finally, the subjects were divided into 8 groups according
to their job (agricultural and non-agricultural), age (young
18-49 years and old 50-64 years), and gender (male and
female) (Table 2).

Firstly, the Bartlett test [32] of one-way analysis of
variance was used to clarify the differences in overall
scores and the scores for the subscales of the HPLP-II
between the 8 groups. In addition, according to each
overall score and the scores for the 6 subscales of the
HPLP-II, each group was ranked and assigned a ranking
position from first to eighth.

Next, in order to clarify the difference between the
agricultural and non-agricultural groups, as well as the
differences between age (young and old) and gender (male
and female) groups, in terms of overall scores and scores for
subscales of the HPLP-II, we applied the Kendall rank-
order correlation coefficient (Kendall’s 7) [33] as a non-
parametric method. Briefly, the scores of the eight groups,
shown in Fig. 1, were ranked from high to low; namely,
from that ranked first to that ranked eighth. In terms of the
job group, each of the 4 agricultural groups (young/old and
male/female) was given the same rank of first (each
assigned the number of 2.5 as the average rank value of each
group) and each of the 4 non-agricultural groups was given
the rank of fifth (the number being 6.5). The same proce-
dures were performed for gender groups [males given the
rank of first (the number being 2.5) versus females given the
rank of fifth (6.5)] and age [the young given the rank of first
(2.5) versus the old given the rank of fifth (6.5)]. In this
analysis, a positive value of Kendall’s 7 indicated that the
agricultural, male, and young groups were assumed to have
a better HPLP-II score than the opposite groups, whereas a
negative value indicated the converse. In both analyses (i.e.,
the Bartlett test and Kendall’s 1), the difference was con-
sidered to be statistically significant when p < 0.05.

NAP version 4.0 (NAP, Mac (c) 1994 ~ S.Aoki, Japan)
and SPSS package version 11 (SPSS, Chicago, IL, USA)
were used for statistical analyses.

Ethical considerations

In the present study, implemented as a part of community
health services, all selected subjects were informed of the
purpose of the study and were assured of confidentiality
upon receiving the questionnaire. Consent to participate in
the study was confirmed for those who completed and
returned the questionnaire. Study data were processed in a
restricted place, using a personal unidentifiable code for
each subject.
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Results A 1. Overall
Reliability of the questionnaire
Cronbach’s « coefficient for the overall score and subscales | ==

of the HPLP-II was shown to have a high value, the same

as that in previous research by Wei et al. [13], with an « % % (% % %

coefficient of 0.92 overall and 0.68—-0.83 for the subscales.

Score

2 [Mean 243 244 247 2.65 241 247 258 2.64

Characteristics of the subjects Ramk @ ® @ O ® @ 6 ©

Some characteristics of the total number of subjects in the
present study, such as age, the percentage of those having
good subjective health, and the scores for the domains of
the HPLP-II stratified by sex and occupational status are
summarized in Table 1. -
In the present study, we focused on agricultural and non- o o
agricultural workers by dividing the subjects into 8 groups, 3k —
as mentioned above. The mean age of each group is shown
in Table 2, showing that there was no statistically signifi-
cant difference in the mean age between the 4 young
groups, or between the 4 old groups.

Agricultural Non-agricultural

Bar 2. Health responsibility

Score

[
T

Mean 2,17 2.16 2.19 2.62 2.11 231 241 2.56
Ramk ® @ & O @ ® o

Table 2 Number of subjects and mean age in each group Agricultural Non-agricultural

Group Agricultural Non-agricultural P C
(n = 130) (n = 497) 4 3. Spiritual growth

n  Mean age (years) n Mean age (years)

Young
Male 23 375+£94 173 37.6 £ 8.5 0.633"
Female 30 39.8 £7.6 152 354 £ 8.0

Old
Male 42 569 £43 119 557 £32 0.317° Mean 278 272 266 272 255 253 2.66 2.66
Female 35 57.5+39 53 555 +£38 Rk ® @ @ @ @ ® ®©

Score
[9%)
:

[\

4 p values of the difference in mean age between the 4 young groups
by the Bartlett test 1 . .
Agricultural Non-agricultural

® p values of the difference in mean age between the 4 old groups by

the Bartlett test
D 4- 4. Physical activity

Fig. 1 Mean overall Health Promoting Lifestyle Profile (HPLP)-II»
scores (a) and mean scores for the HPLP-II subscales (b-g), as well as
rank orders (a-g) for agricultural (n» = 130) and non-agricultural
groups (n = 497). Data are means £ SD. Statistical analysis was
performed by the Bartlett test of one-way analysis of variance.
Significant differences between corresponding groups are indicated as
follows: *p < 0.05, **p < 0.01, ***p < 0.001. Numbers in circles
@-® indicate the rank order of each score in each group. Symbols for
the agricultural group are as follows: open squares young-male, open
triangles old-male, open circles young-female, open diamonds old-
female. Symbols for the non-agricultural group are as follows: filled
squares young-male, filled triangles old-male, filled circles young-
female, filled diamonds old-female

Rk ® @ ® O @ © ® ®
Mean 1,68 1.58 1.56 1.75 1.81 1.83 177 1.76

Score

Agricultural Non-agricultural
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A healthy subject was defined as one who answered
yes” to the question concerning subjective health of “I
think I am healthy”.

In the present subjects a significant correlation was seen
in the score for subjective health (0-2) to overall HPLP-II
(r = 0.146 p < 0.0001), and also a significant correlation
was seen to each subscale of the HPLP-II (r = 0.23,
p < 0.001 for SG, r =0.08, p < 0.05 for PA, r = 0.12,
p < 0.01 for IR, r = 0.07, p < 0.05 for N, r = 0.18, p <
0.001 for SM) except for HR (r = —0.04, not significant).

173

E 5. Interpersonal relations

L :

w
T

2
e
<9
5]
Mean 2.86 2.85 291 297 280 276 3.09 3.20
Ramk ® ® @® O @ ®© O
1
Agricultural Non-agricultural
F 6. Nutrition
4 -
1
| — | —
| % % % +
2
e
<9
5]
2+
Mean 247 263 283 295 249 2.67 2.75 286
Rank ® ©® O ®© 6 ® ©
1 L )
Agricultural Non-agricultural
G 7. Stress management
4 -
3L
2
e
<9
[25)

S8}

268 2.65 273 269
®@ ® o ©

Mean 2.57 2.63 2.56 2.79
Rmk @ ® ® O

Agricultural Non-agricultural

Fig. 1 continued

The positive rates for good subjective health of the
subjects in each group are summarized in Table 3. A sig-
nificant difference was observed between the 8 groups
(p < 0.0001 by the y’test) and the young-female-agri-
cultural group showed the lowest value and the young-
female-non-agricultural group showed the highest value. In
the female groups, a lower rate was generally seen in the
agricultural group than in the non-agricultural group;
however, no significant difference was found for agricul-
tural versus non-agricultural in the young-female group
(p = 0.068), or in the entire female group (p = 0.052).

Differences in overall scores and scores for the six
subscales of the HPLP-II between the 8 groups
by the Bartlett test

The overall scores and scores for the six subscales of the
HPLP-II in the agricultural and non-agricultural groups are
summarized in Fig. 1a—g. The rank of the score of each group
is indicated below the mean value of each group in the figure.

For the overall HPLP-II score, as shown in Fig. 1a, the
female group and the old group showed, in general, higher
scores than the male and the young group in both occu-
pational groups; however, a significantly higher score was
seen only in the old male non-agricultural group compared
with the young male non-agricultural group (p < 0.001).

For the subscale HR (Fig. 1b), the female non-agricul-
tural group showed a significantly higher score than the
male non-agricultural group [both in the young (p < 0.01)
and old groups (p < 0.01)]. In addition, old male workers
showed significantly higher scores than young males in the
non-agricultural group (p < 0.001). The old female agri-
cultural group showed significantly higher scores than the
old male agricultural group (p < 0.01) and the young
female agricultural group (p < 0.001).

For the subscale SG (Fig. 1c), the agricultural group
showed, in general, a higher score than the non-agricultural
group; however, no significant difference was found.

For the subscale PA (Fig. 1d), the agricultural groups
showed, in general, lower scores than the corresponding

Table 3 Rates of subjects having good subjective health in agricul-
tural and non-agricultural groups

Group Agricultural Non-agricultural p*

(n = 130) (n = 497)

n (%) n (%)
Young-male 15 (65.2) 110 (64.3) 0.565
Young-female 16 (53.3) 105 (69.5) 0.068
Old-male 27 (65.9) 73 (63.5) 0.471
Old-female 21 (60.0) 35 (67.3) 0.318

* The 4 test was performed for the comparison of agricultural versus
non-agricultural groups in each age-gender group
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non-agricultural groups; however no significant difference
was found.

For the subscale IR (Fig. le), significant differences
were seen for the female non-agricultural group compared
with the male non-agricultural group [both in the young
(»p < 0.001) and the old (p < 0.001)].

For the subscale N (Fig. 1f), a significantly higher score
was seen in the female agricultural group than in the male
agricultural group [both in the young (p < 0.01) and the
old (p < 0.01)]. Furthermore, in the non-agricultural group,
a significantly higher score was seen in the old female
group than in the young female group (p < 0.001).

For the subscale SM (Fig. 1g), no significant difference
was found between the 8 groups.

Comparisons of the HPLP-II overall scores and scores
for the HPLP-II subscales between agricultural

and non-agricultural groups, young and old groups,
and male and female groups by Kendall rank-order
correlation coefficient

The results of the Kendall rank-order test for job (agri-
cultural and non-agricultural), age (young and old), and
gender (male and female) are summarized in Table 4. A
significantly higher rank value was found for SG in the
agricultural group than in the non-agricultural group
(t = 0.714, p = 0.037). PA showed a significantly lower
rank value in the agricultural group than in the non-agri-
cultural group (r = —0.756, p = 0.021). However, no
significant difference in rank value between the two job
groups was found for the overall score or for the scores for
the other subscales.

Table 4 The t values by the Kendall rank test for the overall HPLP-II
score and the six subscales of the HPLP-II by job, age, and gender
groups

Domain Job® Age® Gender®

a a a

T p T p T p

Overall —0.048 0.885 —0.722 0.029 -0.722 0.029

Health —0.094 0.773 —0.378 0.248 —0.661 0.043
responsibility

Spiritual growth 0.714 0.037 0.000 1.00 —0.051 0.882
Physical activity —0.756 0.021 —0.094 0.773 0.189 0.564
Interpersonal 0.000 1.00 0.000 1.00 —0.756 0.021
relations

Nutrition 0.000 1.00 —0.378 0.248 —0.756 0.021

Stress management —0.378 0.248 —0.283 0.386 —0.378 0.248

 Positive t values indicate that agricultural, male, and young groups
appeared to have better scores for the HPLP-II domains than the
opposite groups, whereas negative values indicate the converse

" Job: Agricultural versus non-agricultural
¢ Age: Young versus old

4 Gender: male versus female

@ Springer

In terms of age, the young group showed significantly
lower values than the old group for the overall score
(t = —0.722, p = 0.029). There was no significant dif-
ference in rank value for the other subscales.

In terms of gender, the male group showed significantly
lower values than the female group for the overall score
(t = —=0.722, p = 0.029), and for HR (r = —0.661, p =
0.043), IR (r = —0.756, p = 0.021), and N (r = —0.756,
p = 0.021).

Discussion

The present study was conducted to clarify the actual state
of the lifestyle in agricultural workers, for whom some
critical factors, including not only physiological and
mental workload but also various kinds of socioeconomic
and demographic situations, have generally been recog-
nized as affecting their lifestyle. We selected subjects and
controls by random sampling from a governmental list of
registered residents in Town A.

Town A is a typical Japanese rural-urban mixed society,
in which fulltime farmers constitute 19.0% of the popula-
tion, which provides an appropriate model and sample for
comparing the actual lifestyle situation between agricul-
tural and non-agricultural workers.

As summarized in Table 2, the age and gender propor-
tions were different between the two job groups in our
study (agricultural and non-agricultural workers), reflecting
the present demographic situation in Town A. Similar
phenomena are found throughout Japan. It was difficult to
compare these two job groups by a simple-distribution-
dependent statistical method. We devised a specific sta-
tistical procedure as follows.

As a first step, after dividing the subjects into 8 groups
of two opposite groups of job, age, and sex, we performed
the Bartlett test [32] of one-way analysis of variance to
clarify the differences in the HPLP-II overall scores and the
scores for the six subscales of the HPLP-II between the 8
groups. As a second step, after ranking the 8 groups from
first to eighth according to each mean score, we applied the
Kendall rank-order correlation coefficient (Kendall’s 7)
[33] as a nonparametric method to clarify the difference in
the HPLP-II scores between the agricultural and non-
agricultural groups, and also between the different age
(young and old) and gender (male and female) groups.
The Kendall 7 rank correlation coefficient, developed by
Kendall in 1938, is commonly used to measure the degree
of correspondence between two rankings and to assess the
significance of this correspondence. Thus we applied this
method to investigate how to accumulate the rank of the
scores in the specific group by giving the rank of first to the
4 agricultural groups and fifth to the 4 non-agricultural
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groups. Although the application of the Kendall rank test to
the present analysis may not always fit directly with the
statistical concept of the Kendall rank test, we think that
the present statistical procedure may have been the proper
choice as a new statistical method for this study.

As a whole, this study is the first comparative study to
have evaluated the actual lifestyle condition in agricultural
workers living in a district with a rural-urban mixed
society. The results may contribute to helping regional
public healthcare professionals to develop health service
plans, by considering the individual and occupational dif-
ferences of residents.

Firstly, by the calculation of a single correlation coef-
ficient, we confirmed that the overall HPLP-II score and the
scores for the 6 HPLP-II subscales were significantly
related to the study subjects’ subjective health

Secondly we clarified that, especially from the results of
the Kendall rank test, gender and age appeared to greatly
influence the lifestyles of both agricultural and non-agri-
cultural workers, a finding which is consistent with previ-
ous reports on various working populations [11, 16, 18-21,
24-27, 34-36]. For example, in terms of the association of
age with lifestyle, it was reported that the nutritional con-
dition was significantly better for old workers than young
workers. In addition, in blue-collar workers, the old age
group performed less exercise but showed more health
responsibility and practiced healthier nutrition. In terms of
gender, it was reported that females showed more health-
protective behaviors. Bagwell and Bush [11] noted that
females scored significantly higher than males in health
responsibility and interpersonal relations. Furthermore,
many studies have suggested that the frequency and
intensity of the performance of good health behavior varied
between males and females. In the present study, it was a
noteworthy result that a tendency was shown toward
higher overall HPLP-II scores and higher scores for the six
HPLP-II subscales only in the female-old-agricultural
group compared with the female-young-agricultural group;
nevertheless, higher ranks for the scores were seen in the
female-young-agricultural group than in the two male
groups. This tendency might reflect a critical situation at
present in the female-young-agricultural workers and
indicates that further investigation should be conducted to
clarify a critical situation, from social and work physio-
logical aspects, in e young female agricultural workers.

Finally we clarified that there was no significant dif-
ference in the overall HPLP-II score between the agricul-
tural group and the non-agricultural group in the present
study. However, as to the HPLP-II subscales , a signifi-
cantly higher SG score and a significantly lower PA score
were seen in the agricultural group compared with the non-
agricultural group.

As Wei et al. reported [13], the SG subscale consists of 9
items representing happy and positive feelings and strong
intentions for the future and the PA subscale consists of 8
items that reflect a persevering attitude and the practice of
exercise. The items in both of these subscales are recog-
nized as advantageous factors for achieving a high QOL,
by reducing stress and by enhancing physical activities,
respectively.

Ueda [4] reported that SG was a natural attribute of
agricultural workers because agricultural work and life are
based on a creative element that is latent in primary
industry. From this viewpoint, it is of great importance for
public health professionals to educate agricultural workers
that they possess an advantage with regard to elements of
lifestyle through their agricultural work and life; such
education could thus increase the interest of community
residents in agriculture, by promoting an understanding of
the importance and benefits of agricultural work.

PA is considered to be one of the most important and
common activities for improving residents’ lifestyle.
However, it should be noted that because the items
reflecting exercise in the questionnaires used in the present
study were associated with jogging, swimming, or other
formal sports (which are the common methods of exer-
cising among non-agricultural workers) whereas for agri-
cultural workers, exercise usually includes walking, doing
housework, and carrying out job-related activities, their
scores may have been underestimated. Further investiga-
tion is necessary to clarify this point.

We note that agricultural workers showed and main-
tained higher SG scores , a finding which is considered to
be probably due to their living environment. So, it is more
applicable and effective to improve the lifestyle of agri-
cultural workers by further improving SG, which is rela-
tively easy to achieve, rather than by attempting to improve
the items with lower scores, such as PA, which is relatively
difficult to improve at present.

We concluded that introducing activities for maintaining
and enhancing the condition of SG, and improving the
condition of PA would be effective countermeasures for
maintaining a desirable lifestyle in agricultural workers in a
rural-urban mixed society.

It is also necessary and important for public health
professionals to introduce knowledge and techniques of
exercise to agricultural workers and to make arrangements
for places for training and equipment for the purpose of
exercise establishment and the development of better PA.

Besides factors such as income, education, and marital
status, job, age, and gender may also be very important
factors related to health-promoting behaviors [16, 34, 37].
Further investigations regarding these factors for regulating
individual health-promoting behaviors are warranted.
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