- . 43
Hiroshima J. Med. Sci.

Vol. 62, No. 3, 43~48, September, 2013
HIJM 62—-8

Rurality and Participation in Mass Preventive Health
Services: A Nationwide Descriptive Study

Yu HATANO, Masatoshi MATSUMOTO?, Kazuo INOUE?® and Keisuke TAKEUCHI?

1) Department of Internal Medicine, Mitsugi General Hospital, 124 Ichi, Mitsugi, Onomichi, Hiroshima
722-0393, Japan

2) Department of Community-Based Medical System, Faculty of Medicine, Hiroshima University, 1-2-3
Kasumi, Minami-ku, Hiroshima 734-8551, Japan

3) Department of Community Medicine, Chiba Medical Center, Teikyo University School of Medicine, 3426-3
Anesaki, Ichihara, Chiba 299-0111, Japan

ABSTRACT

People’s engagement in community activities is reportedly stronger in rural areas than in urban
areas. However, it is unknown whether this affects the health-seeking behaviour of residents in
rural communities. We examined whether the rurality-related index of a community was associated
with the participation rate of residents in community-based preventive health services. Based on
the national census data on all the 1816 municipalities in Japan in 2007, the correlation was
evaluated between the participation rate in cancer screening (stomach cancer, colorectal cancer)
or influenza vaccination programmes among those older than 65, and each of the municipality-
level variables. The correlations were examined by simple correlation and multiple regression
analyses. The correlations were also evaluated between voting rate (a parameter of people’s
engagement in community activities) and each municipality-level variable with multiple regression
analysis. Simple correlation analysis showed that the population density was negatively
correlated with the participation rate of all (stomach cancer, colorectal cancer, and influenza)
preventive programmes (r = -0.367, -0.171 and -0.188, respectively; each p <0.001). The significant
correlations were maintained even after adjustment for other socioeconomic factors in multiple
regression analysis in stomach cancer screening and influenza vaccination (f =-0.279 and -0.133,
respectively: each p <0.05). Population density was negatively correlated with voting rate (B =
-0.488: p <0.001). Residents in rural communities were more likely to participate in community
-based mass preventive services and were more actively engaged in political activities than their
urban counterparts. These results suggest that rural residents have a stronger sense of community,
and this could potentially facilitate residents’ engagement in mass preventive services.
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Living in a rural area can potentially influence
a person’s health, both advantageously and
disadvantageously’2?. Residents living in rural
areas tend to be more closely related with each
other and more actively engaged in community
activities than those living in urban areas?. This
characteristic of rural areas may have a beneficial
effect on the health-seeking behaviour of rural
people. However, the number of studies that have
shown a direct link between rurality and healthier
behaviour is limited 629,

Cancer screenings and influenza vaccinations
are publicly funded preventive health services held
annually in all municipalities in Japan. Cancer is
the most common cause of death in Japan, and its
early detection leads to a better prognosis 216:17.23,24,30)

The active engagement of rural people in their
community activities may positively affect their
participation in these preventive services.

In this study, we examined whether the rurality
of a community was related to a better rate of par-
ticipation of residents in community-based cancer
screening and influenza vaccination programmes.
We also examined whether rural areas showed a
higher level of engagement in voting.

MATERIALS AND METHODS

Japan has three levels of administration: national,
prefectural, and municipal. Municipalities
comprise cities, towns and villages. The data
analysed in this study include population density,
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voting rate, participation rate in cancer screenings,
influenza vaccination rate among residents and
various demographic/geographic/socio-economic
healthcare variables of all 1816 municipalities in
Japan. Because various socio-economic factors are
known to influence the rate of attendance at
health check-ups and cancer screenings, correla-
tions between the rurality of a community and
participation rate in preventive services were
examined with adjustment for these community-
level variables?6.814,21,27.29),

The data on the participation rate in cancer
screenings and influenza vaccination in each
municipality was obtained from the website of the
Ministry of Health, Labour and Welfare in the
2007 Report on Regional Health Services. The
report includes data on the number of participants
in elementary health check-ups and stomach,
colorectal, lung, cervical, endometrial, and breast
cancer screenings. The report also contains data
on the number of those who have received an
influenza vaccination. Because there were missing
values for elementary health check-ups and lung
cancer screenings, this data was not used. The
data on cervical, endometrial and breast cancer
screenings were also not used because these
cancer screenings are not conducted annually. As
a consequence, data on stomach and colorectal
cancer screenings and influenza vaccination were
used for analysis. The participation rate was
calculated as the proportion of participants over
65 years old in a municipality. The reason for
restricting the age of participants is that many
people under 65 participate in cancer screenings
provided by the companies/ organizations they
work for, rather than those offered by communities.
(The retirement age in Japan is usually between
60 and 65 years old.) According to the National
Livelihood Survey, the participation rate of people
who took any health check-up or cancer screenings
provided by the community in 2007 was 22% in
those aged 50 to 54, 28% from 55 to 59, 45% from
60 to 64, 65% from 65 to 69 and 74% from 70 to
7419,

Data on population, elderly rate (proportion of
those over 65 years old among the whole population),
number of physicians, number of public health
nurses, average household income, and debt/budget
ratio of each municipality were collected from the
Statistical Observations of the Municipalities 2009
produced by the Ministry of Internal Affairs and
Communications. We used population density as a
parameter for rurality, average household income
for personal wealth, debt/budget ratio for commu-
nity financial power, and physician/population ratio
and public health nurse/population ratio for
healthcare resources.

We used voting rate as a parameter of civic
activity. The election administration website of
each of 47 prefectures was used to collect the

voting rate result for each municipality in the 21st
election of the House of Councillors on July 29,
2007. Voting rate was defined as the voter-to-
constituency ratio. The voting rate in Japan in
2007 was 58.6%, which was not very different
from turnouts at the same elections in other years.

ANALYSIS

Pearson’s simple correlation coefficient was
evaluated between the participation rate for each
cancer screening or influenza vaccination and
each municipal variable. Because the participation
rates for stomach and colorectal cancer screenings
were not normally distributed, these were logio-
transformed. For the same reason, some other
explanatory variables (population density, physician/
population ratio and public health nurses/
population ratio) were also logyo-transformed.

Next, we conducted multiple regression analysis
in order to examine the independent correlation
between the participation rate in each screening/
influenza vaccination and each municipality
variable. All the variables used in the simple
correlation were added to the multiple regression
model. The correlation strength was shown by
standardized coefficient (B). The variance inflation
factor (VIF) was calculated to examine the degree
of colinearity among explanatory variables.

To demonstrate the association between the
level of civic activities and the rurality of the
areas, we examined the correlation between voting
rate and population density, using multiple
regression analysis. As a co-variable, debt/budget
ratio, average household income and elderly rate
were added to this model.

Statistical analyses were performed using SPSS
version 17 for Windows. A p value less than 0.05
was considered statistically significant.

RESULTS

Table 1 shows the basic characteristics of
municipalities. The median voting rate in the
House of Councillors Election in 2007 was 63%.
The median participation rate for stomach cancer
screening was 18%, that for colorectal cancer was
26%, and that for influenza was 57%.

The results of simple correlation analysis between
municipal variables and participation rates in
three preventive services are shown in Table 2.
Public health nurses/population ratio, elderly rate
and voting rate were positively correlated in all
three participation rates. Population density was
negatively correlated with all three participation
rates.

Table 3 shows results of multiple regression
analysis between each municipal variable and the
rate of participation in each screening/immunisation.
The voting rate was positively correlated with all
three participation rates independently of all the
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Table 1. Basic characteristics of municipalities (N=1816)

Median IQR
Population 24725 9076.5 - 62739.5
Population density (persons/km?) 222.8 68.7 - 751
Physicians per 100,000 population 117.4 70.5 - 177.6
Public health nurses per 100,000 population 26.1 16 - 43.3
Debt/budget ratio 14.9 11.8 - 17.9
Average household income (million-yen) 3.3 26 - 4
Voting rate* 63 58.1 - 68.8
Elderly rate 24.6 19.6 - 29.6
Participation rates**
Stomach cancer 17.7 9.9 - 28.5
Colon cancer 25.5 15.8 - 38.8
Influenza vacciation 56.8 50.5 - 62.4

IQR: Interquartile range

*Data of the 21st election of the House of Councillors in 2007 were used.

**Data of residents over 65 years were used.
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Table 2. Simple correlation between each municipal variable and the rate of participation in each screening/immunisation

Public

Physician/ healthnurse/

population  population Debt/budget Population Household Voting Elderly
ratio ratio ratio density income rate rate
St h Coefficient* -0.191 0.333 0.011 -0.367 -0.164 0.289 0.253
omach cancer

p value <0.001 <0.001 0.644 <0.001 <0.001 <0.001 <0.001
Colorectal cancer Coefficient*® -0.128 0.182 -0.041 -0.171 -0.006 0.217 0.137
p value <0.001 <0.001 0.081 <0.001 0.785 <0.001 <0.001
Coefficient* -0.047 0.162 0.065 -0.188 -0.055 0.221 0.137
Influenza p value 0.045 <0.001 0.006 <0.001 0.019 <0.001 <0.001

*Pearson’s correlation coefficient

Participation rates in stomach and colorectal cancer screenings, physician/population ratio, public health nurse/population ratio

and population density were logio-transformed

other community-level variables. Population
density was negatively and independently correlated
with stomach cancer screening and influenza
vaccination. No strong colinearity was observed
among the explanatory variables (each variance
inflation factor (VIF) < 4).

Table 4 shows the results of multiple regression
analysis examining the correlation between voting
rate and rurality. Population density was
negatively and independently correlated with
voting rate. No strong colinearity was observed
among the explanatory variables (each variance
inflation factor (VIF) < 4).

DISCUSSION

The results showed that the participation rate
in stomach cancer screening and influenza vacci-
nation programmes was higher in rural areas
than in urban areas. The voting rate was also
higher in rural areas. These results indicate that
the motivation of community residents for partici-
pating in civic activities (such as voting) and in

preventive services is higher in rural areas. The
voting rate is known as a parameter of social capital
and used as its proxy in European studies!319.20.28),
The results suggest that higher social capital in
rural areas contributes to better participation in
preventive services in these areas.

Nowadays, a sense of unity among residents and
their level of engagement in community activities are
combined into a single concept: social capital 1829,
Previous studies have demonstrated the association
between social capital and various health-related
outcomes 111222 Social capital is a community-level
variable comprised of the extent of interpersonal
trust among residents, and the density of civic
associations that facilitate cooperation for mutual
benefit+1%29- It is likely that social capital is
stronger in rural areas?. This may lead to the
higher participation rate in preventive services in
rural areas.

Kawachi et al showed a better health status in
communities with higher social capital, but the
mechanism by which high social capital leads to a
high level of community health was largely un-
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Table 3. Multiple regression analysis between each municipal variable and the rate of participation

in each screening/immunisation

p* p value VIF

Physician/population ratio -0.04 0.111 1.263

Public health nurse/population ratio 0.104 0.005 2.775

Debt/budget ratio -0.063 0.007 1.140

Population density -0.279 <0.001 3.730

Household income 0.038 0.249 2.216
Stomach cancer (N=1799) Voting rate 0.08 0.012 2.061

Elderly rate -0.051 0.203 3.242

Multiple correlation coefficient (R) 0.375

R? 0.141

P for R <0.001

Physician/population ratio -0.046 0.073 1.260

Public health nurse/population ratio 0.052 0.175 2.826

Debt/budget ratio -0.062 0.012 1.144

Population density -0.064 0.152 3.798

Household income 0.128 <0.001 2.212
Colorectal cancer (N=1799) 0 ate 0.152 <0.001 2.071

Elderly rate 0.053 0.201 3.218

Multiple correlation coefficient (R) 0.259

R? 0.067

P for R <0.001

Physician/population ratio 0.043 0.098 1.260

Public health nurse/population ratio 0.019 0.616 2.841

Debt/budget ratio 0.028 0.258 1.142

Population density -0.133 0.003 3.796

Household income 0.091 0.008 2.209
Influenza (N=1813) Voting rate 0.173 <0.001 2.073

Elderly rate -0.018 0.660 3.229

Multiple correlation coefficient (R) 0.241

R? 0.058

P for R <0.001

* Standardized coefficient
VIF: variance inflation factor

Participation rates in stomach and colorectal cancer screenings, physician/population ratio, public health nurse/
population ratio and population density were logio-transformed.

Table 4. Multiple regression analysis between each municipal variable and voting rate

B* p value VIF

Debt/budget ratio 0.032 0.072 1.116

Population density -0.488 <0.001 2.411

) Household income 0.227 <0.001 2.079

Votingrate  plgeng rate 0.399 <0.001 2.849
(N=1787) Multiple correlation coefficient (R) 0.700
R? 0.490
P for R <0.001

* Standardized coefficient
VIF: variance inflation factor
Population density was logio-transformed

known %12, It is likely that in communities with
high social capital, information on social activities,
including preventive services, is more easily trans-
mitted among residents than in communities with
lower social capital. In addition, the number of
residents in such communities participating in
preventive services is possibly increased by a

chain reaction termed “population effect”, which is
a psychological reaction that causes residents to
think they should take part in preventive services
because neighbors do it. It is likely that in this
way, social capital facilitates resident participation
in preventive services, and then affects health-related
outcomes in the community.
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The participation rate in stomach cancer and
influenza vaccination programmes was higher in
rural areas than in urban areas. The participation
rate in programmes for colorectal cancer, however,
was not significantly correlated with rurality. The
reason may be that colorectal cancer screening is
not recognized as an important screening test for
the population in rural areas compared with the
urban population. Colorectal cancer is known to
be related to Western-style food customs and, in
consequence, the incidence rate of colorectal cancer
in Japan is increasing, particularly in urban
areas®. People in rural areas might be unaware of
the importance of the screening because of the
lower incidence of colorectal cancer.

Two earlier papers have examined the correlation
between the participation rate in preventive services
and rurality in Japan. Fukuda et al showed that
participation rates in stomach, colon, uterine and
breast cancer screenings were significantly higher
in non-metropolitan than in metropolitan areas
based on data of individuals sampled at random
from all prefectures®. Watanabe, based on data
sampled from some prefectures, showed that the
participation rate for cancer screening was signifi-
cantly higher in non-metropolitan areas??. These
findings are supported by the results of this present
study, which is based on data from all municipali-
ties in Japan. The present study also suggests that
rurality increases not only mass health promotion
activities, but also political activity in the commu-
nity. These two kinds of activity are likely derived
from the same underlying sense of community or
social capital in the community.

On the other hand, rural residents were less
likely to receive preventive services in the United
States'%:26), The reasons for this may be the lower
socioeconomic status and lower rate of health in-
surance coverage among the rural US population.
Similarly, in Japan, there is an income disparity
between the rural and urban populations, but due
to the egalitarian provision of preventive services
by municipalities, the chances for receiving cancer
screening and immunisation are equally given to
both urban and rural populations. The difference
in public health systems between the USA and Japan
would have led to a gap in the research findings.

The most important limitation of this study is
that it did not use social capital itself as an inde-
pendent variable. The voting rate has been known
to correlate well with the level of social capital and
it has been used as a surrogate indicator of social
capital in some social science studies!31920:28),
However, the relationship between voting rate and
social capital has not been tested in Japan, and
consequently it is better to measure social capital
directly rather than to use a proxy. Another limi-
tation is that we used community-level data, and
did not take individual-level data into account in
our analysis, unlike Fukuda et al?®. It is possible

that the characteristics of municipalities with low
preventive service participation rates are not the
same as the characteristics of the individuals who
participate. A third limitation is that coefficients
of determination (R?) in the multivariate analysis
were low. There would be many other community-
related factors that influenced participation rates,
including the eagerness of the municipal government
to achieve a high participation rate and the strength
of the network among health professionals. A final
limitation is that we analysed only the data of res-
idents over 65 years of age. Caution is needed
when the results are applied to populations that
include other age groups.
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