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Abstract
Study objective - The aim was to invest-
igate which factors in the operating pro-
cedure of the gastric cancer screening
programme carried out by local Japanese
municipalities affect the participation
rate.
Design - This was a cross-sectional study.
Data were mainly obtained by question-
naire completed by the person in charge
of health in each municipal council. In-
formation was sought on screening moti-
vation, screening programme organisa-
tion, payment for the examination, the
scheduling and filing system, and com-
munity manpower. Data on the partici-
pation levels were obtained from the
health data service system published by
the Ministry of Health and Welfare in
1991.
Setting- All ofJapan's 3268 local munici-
palities were sent the questionnaire. Al-
together 2795 municipalities responded
(85-5% response rate).
Subjects - The local municipality was
regarded as the study unit. The munici-
palities were classified into two groups -
small municipalities, those with < 10 000
population aged 40 years and over, and
large municipalities, those with > 10000
population aged 40 years and over.
Main results - The participation rate in
the screening programme varied accord-
ing to the municipality population size
and age. Small municipalities had higher
participation rates. The rate in people
aged 60-69 years was highest and that in
those aged 70 + years was lowest. The
participation rate was positively associ-
ated with factors related to the operating
procedure before (for example, giving
information about screening), during
(for example, assisting the screening
staff), and after (setting up the relevant
filing systems) the gastric examination.
Conclusion - The results suggest that
personal motivation, manpower in local
residents' organisations, scheduling time
for convenience, and a basic filing system
for individual data, especially for people
who have not participated in the pro-
gramme for a few years, are important in
increasing participation.

(J Epidemiol Community Health 1994;48:182-187)

In 1957 the Ministry of Health and Welfare in
Japan introduced a long term cancer preven-
tion strategy to confront the radical change in
the causes of death in the population of Japan.
Gastric cancer screening was carried out first
and is the most common screening programme
throughout the country.' Mortality from
stomach cancer has been the highest among
cancer deaths for more than 40 years, but since
1975 this rate has been falling.23 Many studies
have pointed out two causes for the decline -
the improvement in diet and the early detec-
tion of stomach cancer by mass screening.4

In 1983 the Health and Medical Services for
the Aged Act was passed, and has greatly
furthered implementation of the cancer pre-
vention strategy. According to the act, screen-
ing for stomach, cervical, breast, and lung
cancers is to be provided to elderly and middle
aged people who want to have the examina-
tion.5 The level of participation in the gastric
cancer screening programme increased from
8% in 1984 to 13% in 1990,6 but could be
increased further. To improve the efficiency of
the screening programme and strengthen the
cancer prevention strategy, the level of partici-
pation must be increased. For those concerned
with the planning, organisation, and imple-
mentation of the health care system, it is neces-
sary to identify those factors in the operating
process of the programme that encourage or
discourage people from using it. This study
aimed to do this.

Methods
In February 1991 we sent questionnaires to all
of Japan's 3268 municipal councils (655 cities,
2003 towns, 587 villages, and 23 special wards
in the Tokyo metropolitan area) to obtain
information about how they were carrying out
the cancer screening programmes which had
been provided for in the Health and Medical
Service for the Aged Act of 1983. Each item in
the questionnaire (table 1) describes different
methods used in the implementation of these
programmes. Public health nurses were asked
to fill in the questionnaire. For municipal
councils which did not employ a public health
nurse (fewer than 10%),6 staff in charge of the
health department filled in the questionnaire.
Of the 3268 questionnaires sent out, 2800 were
returned completed. Five municipalities had
not conducted a gastric cancer screening pro-
gramme despite the act, which left 2795 muni-
cipalities (85 5% of all those in Japan) for the
data analysis.
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Table 1 Features of the gastric cancer screening programme detailed in the
questionnaire in a nationwide survey ofJ7apan in 1991

(1) Operating style
Mass screening using special screening mobile units
Individual screening at clinics or hospitals, or both
A combination of the above

(2) Should the programme be entrusted to other institutions?
If yes, should these institutions do all of the screening or a part of it?
Which institutions - screening agencies, public health centres, local medical associations,

hospitals?
(3) Should screening be conducted outside the usual office hours?

If yes, when?
(4) Should screening be conducted at the same time as other screening programme(s)?

If yes, with which programme(s)?
(5) How should information about the screening programme be given to residents?

Newsletters to residents
Local organisation activities
House to house circulars
Letters or postcards to individuals
Home visits from public health nurses
Telephone calls
Television, radio, the media

(6) Should anyone be exempt from paying a part of the cost of screening?
No
Those who are in high risk groups (for example > 70 years) should be exempt
All participants should be exempt

(7) Should there be systems for keeping individual information on screening results?
Individual filing system with or without a computer(s)?
Records of those who have not participated for . 3 years?
Information on whether to undergo detailed examinations if necessary?

(8) Should the cooperation of volunteer groups be sought and if "yes" how?
Providing schedule information to residents
Distributing questionnaires before the screening
Encouraging residents to participate
Aiding operation of the screening
Retuming results of the screening to participants
Encouraging those who need detailed examinations to undergo them

large municipality means a municipality whose
total population size . 25 000 (10 000/0 4).
The 2795 municipalities consist of 1973
(70-6%) small municipalities, and 822 (29-4%)
large municipalities.

FEATURES EXCLUDED FROM ANALYSIS
All the methods of operating the programme
detailed in the questionnaire were considered
to be factors that could affect the participation
rate. According to the primary report on this
research,8 98-8% of the municipalities pro-
vided mass screening programmes. Altogether
92-7% of municipalities entrusted some insti-
tutions with screening because of the limi-
tations of health manpower and medical equip-
ment, and the part fee for the screening, where
the person was not exempt from paying, was
not considered to be so high that it would
affect the decision to participate or not. These
three did not seem helpful in explaining any
variation in the participation level and were
therefore excluded from the association ana-
lyses.

PARTICIPATION RATE
The participation rate was calculated as the
number of those who participated in the gas-
tric cancer screening programme between Ap-
ril 1991 and March 1992 divided by the popu-
lation size. The numerator of the rate is the
municipality-specified data classified into 40-
49, 50-59, 60-69, 70 + years age groupings
which were obtained from the health data
service system (the WISH system) published
by the Ministry of Health and Welfare in 1991.
The annual number of participants in the
screening programmes in the four age groups
has to be reported to the government by each
municipality according to the act and this
comprises the data pool in the WISH system.
The denominator of the rate is based on the
national census report in 1990.7 Since the
target population in this screening programme
was that above 40 years of age, the data on the
population aged over 40 years were used for
this study.

Since the participation level ranged from
10-15% and the goal for the next five year plan
was set at 30%, we considered a level of 20%
would be a suitable definition of a high rate for
any one municipality. Thus, the participation
rate is classified by 20% into a binary depend-
ent variable in the association analyses.

CONFOUNDING
To control for population confounding of the
observed effect of the operating methods on

the participation level, populations were

placed in one of two groups according to
whether they had fewer or more than 10 000
people aged 40 years of age. The municipali-
ties with a population < 10 000 are considered
to be a small municipality and those with
> 10 000 are a large municipality. Since 40%
of the total population is aged 40 or above, a

INDEPENDENT AND DEPENDENT VARIABLES
The other five features in the questionnaire
(nos 3-8 in table 1), totalling 27 items, were
included in the analyses as the independent
variables. The dependent variables are the six
group participation rates - the large municipa-
lity group, the small municipality group, and
the 40-49, 50-59, 60-69, and 70 + years age
groupings in the small municipality group.
Analysis of the large municipalities in relation
to age might lead to unreliable results because
of the low proportion of large municipalities.

STATISTICAL ANALYSIS
For each population size group and each age
group, two stages of analyses were conducted:
(1) using the Mantel-Haenzel's x2 test for
assessing the association between each factor
and each dependent variable; and (2) using
logistic regression models for assessing the
association between each dependent variable
and each set of independent variables. The
factors comprising the set satisfied the follow-
ing three conditions after the first stage of
analyses. The three conditions were: (1) an
odds ratio > 1P20 or <0-80; (2) by x2 test,
p<0-05; and (3) the representative items in
five features. Population size was again used in
logistic regression analyses for further adjust-
ment. All analyses were performed with SAS
statistical software.

Results
Participation rates in the gastric cancer screen-
ing programme in relation to the age and
population size of municipalities are shown in
figure 1. The overall average rate is 14-3%.
The rate is highest in the 60-69 years age
group, and lowest in the 70+ years group. The
rate in small municipalities is approximately
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Figure I Participation rates for the gastric screening programme in relation
groups and population size of the municipality ( < 10 000 or > 10 000).

twice as high as those in large muni
for all age groups.

Figure 2 (A-C) shows the differen
pation rates for all age groups in this
high rate municipalities according to
in which the residents were notifie
screening programme and the schedu
fications were classified into three ca
direct personal contact, indirect persc
tact, and impersonal contact. The fi
prised local organisation activities, ho
by public health nurses, and telephc
the second personal letters or postca
the third newsletters, house to house
radio, and TV. The figures show that
personal and more direct the con
higher the participation for the high ra
cipalities.

After the first step analyses and the
according to the three conditions (dl
the Methods section), 10 factors in
municipality group and nine factor
small municipality group were used
multiple logistic regression analysis.
sults are shown in tables 2 and 3. Thri
show strong positive associations wit}
ticipation rates in both population

These are "keeping records of those who had
not participated in the screening for . 3
years", "providing programme information
through local organisation activities", and
"providing screening outside office hours". In
addition, "setting up a filing system of the
records for individuals" shows a strong posit-
ive association within the small population
group. Within the large group, "setting up a
filing system of the screening data with the use
of a computer" shows a strong positive associ-
ation. There is also a strong negative factor in
each group. In the small municipality group,
the factor is "providing the programme in-

4 3 formation by house to house circulars". In the
large municipality group the factor is "provid-
ing screening outside office hours on Sundays

70+
or national holidays".70± In table 4, four factors show a strong posit-

ive association with the participation rate in all
a to age age groups in small municipalities. These are,

"keeping records of those who had not partici-
pated in the screening . 3 years", "providing
screening outside usual office hours", and

cipalities "getting the cooperation of the local organisa-
tion". One factor shows a negative association

t partici- - "providing the programme information by
study, in house to house circulars". It should also be
ythe way noticed that two factors are associated in a
d of the strongly positive way in certain age groups.
le. Noti- For the 40-49 years group, the factor is "con-
itegories, ducting the screening at the same time as the
)nal con- general health examination programme". For
irst com- the 60-69 and 70 + years age groups, the factor
,me visits is "getting the cooperation of the local organi-
mne calls; sation". Furthermore, the associations
irds; and between the participation levels and the factors
circulars, are generally strongest in the 60-69 years
the more group and weakest in 70 + years group.
tact, the
ate muni-

Discussion
selection This study shows that the participation rate in
etailed in the gastric cancer screening varies according to
the large the population size of the municipality and the
rs in the age. It also shows that the rate is associated
for each with several aspects of the operating procedure
The re- of this programme, some of which are relevant

ee factors to all age groups and others only in certain age
1 the par- groups. The influence of the operating
groups. methods can be observed before (in organising
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Figure 2 Participation rates in high rate municipalities in relation to how residents were told about the programme.
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and informing people about the screening),
during (in assisting the screening staff), and
after (in setting up the relevant filing systems)
the gastric examination in this programme.
The results and their practical importance can
be understood more clearly if the following is
borne in mind.
One issue influencing the participation rate

concerned the way information on the pro-
gramme is provided, and the influence of social

Table 2 The participation rate in the gastric cancer screening programme and
factors* relevant to this in the "small" municipality group ( <10 000 population)

Factors Odds ratio (95% CI) p Value

Information about screening schedules given by house to 0-69 (0-62, 0-77) <0-01
house circular

Keeping records of those who have not been screened for 1-36 (1-21, 1-53) <0-01
. 3 years

Providing screening outside the usual office hours 1-26 (1-10, 1-43) <0-01
Providing programme information through local 1-25 (1-10, 1 -42) <0-01

organisation activities
Setting up filing system of individual records 1-23 (1-11, 1-37) <0-01
Setting up filing system of the screening data with 1-14 (1-02, 1-28) 0-0238
computer

Providing gastric screening with other screening 1-13 (0-95, 1-35) 0-1767
programme(s) at the same time

Getting the cooperation of local organisations 1 -09 (0-92, 1 -28) 0-3092
Population size (n = 1832) 0-58 (0-52, 0-66) <0-01

* The results were analysed by the multiple logistic regression.
Note: %2 for the likelihood ratio= 292-90 (p = 0-1617 > 0-10).

Table 3 Participation rate of the gastric cancer screening programme and factors*
relevant to it in "large" municipalities (.10 000 population)

Factors Odds ratio (95% CI) p Value

Providing programme information through local 1-46 (1-16, 1-84) <0-01
organisation activities

Keeping records of those who have not been screened for 1-42 (1-01, 2-01) <0-05
. 3 years

Setting up filing system of the screening data with 1-36 (1-10, 1-68) <0-01
computer

Providing screening outside usual office hours (in morning) 1-29 (1-04, 1-59) <0-05
Providing screening outside usual office hours (on Sundays 0-78 (0-64, 0-97) < 0-05

or national holidays)
Providing programme information by personal letter 0-75 (0-55, 1-04) 0-0857
Providing screening outside usual office hours (on 0-90 (0-73, 1-13) 0-3977

Saturdays)
Providing programme information by house to house 0-91 (0-75, 1-11) 0-3390

circulars
Getting the cooperation of local organisations 1-13 (0-88, 1-46) 0-3405
Setting up filing system of the records for individual 1-05 (0-85, 1-28) 0-6356
Population size (n = 593) 0-48 (0-37, 0-63) < 0-01

* The results analysed by the multiple logistic regression.
Note: X' for the likelihood ratio= 316-41 (p=0-2864>0-I0).

Table 4 The age specific participation rates for the gastric cancer screening
programme and their relevant factors* in the small municipality group ( <10 000
population)

Factors Odds ratio for each age

40s 50s 60s 2 70s

Keeping records of those who have not been 1-35t 1-40t 1-53t 1-25t
screened for . 3 years

Setting up filing system of the records for 1-22t 1-25t 1-25t 1-18t
individual subjects

Setting up filing system of the screening data on - 1-12 1-21t 1-19t
computer

Providing screening outside usual office hours 1-39t 1-35t 1-28t 1 -23t
Getting the cooperation of local voluntary 1-21t 1-20t 1-29t 1-20t

organisations
Providing gastric screening with other screening - - 1-13 1-02

at the same time
With GHE 1-29t - - -
With BSC - 0-84 - -

Providing programme information by house to 0-75t 0-69t 0-75t 0-70t
house circulars

Providing programme information by personal - 0-79t
postcard

Population size (n= 1832) 0-57t 0-63t 0-65t 0-54t

* The ORs summed in this table are the result of the multiple logistic regression analysis: In the
table - means that this factor was not selected from first stage analysis in its related age group
for multiple analysis.

tp<0-05.
GHE = general health examination programme.
BCS = breast cancer screening programme.

networks. The participant in the screening
programme in the community differs from the
patient who seeks medical care in hospital. The
former is one of the "normal population", and
his or her motive for taking advantage of the
service is not so strong as that of the patient.
According to behaviour theories,910 knowledge
about and belief in the related health issue is
essential for participation. Thus, effective
methods of providing information about the
programme and its importance are the key to
motivation.
According to the results, the more common

and easier, but less personal, methods of pro-
viding information, such as newsletters and
house to house circulars do not seem to be
effective in increasing the participation rate.
Personal methods, such as home visits by
public health nurses or by members of local
community organisations, seem to be more
effective. Members of local community organi-
sations and nurses are important and influen-
tial in both local social networks in residents'
daily lives, when they make a decision to take
various examinations. Information about the
screening programme can be provided more
effectively by personal explanation."I This sort
of provision seems much more important for
the elderly since community life is a greater
part of their social activities. This could
explain either the stronger association between
the factor "getting the local cooperation" and
the participation rate in the 60-69 years group,
or for the weaker association in the 40-49 and
the 50-59 years groups, as people in the latter
two groups are usually at work all day. The
stronger association of this factor in the small
population group could also be explained by
the lower migration and the closer relation-
ships between residents in smaller communi-
ties.
Another feature is the accessibility of the

screening programme. Current theories about
utilisation of health care services have pointed
out that the scheduling of, distance to, and
associated procedures of the service contribute
to high or low utilisation. For both large and
small population groups and in each age group
of this study, the factor "providing screening
outside office hours" also showed itself to be
positively associated with increased participa-
tion. In the 40-49 and the 50-59 years age
groups, this factor showed a stronger associ-
ation, which suggests that scheduling is more
important to people who work. The positive
association of the factor "conducting screening
at the same time as the general health examina-
tion" in the 40-49 group may also be because
most of this group work.
The third feature relates to the availability

of resources for the screening programme.
Resources comprise manpower, finance, facili-
ties, technology, and information control. The
factors "getting local cooperation" and "pro-
viding programme information through local
organisation activities" both point to the posit-
ive effect of local voluntary cooperation. This
cooperation not only means community parti-
cipation in health decisions, but also provides a
huge source of potential manpower to health
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care programmes. Another resource is the
recording of data. The strongest positive asso-
ciation with the participation rate in all groups
was that of "keeping records of those who had
not participated in the screening for [R3
years". In the small municipalities, "setting up
a filing system of the records for individuals"
also showed as a basic method. Record keeping
is usually regarded as a step of the "post-
screening management", but it is also the first
step of the next cycle of service for each
individual, and especially for those who have
not participated in the screening for a few
years. In large cities, the population size pro-
duces a great amount of data after the screen-
ing, so "using a computer in the filing system"
makes information management much easier.
The style of operating methods reflects a set

of characteristics of health care service pro-
grammes themselves. In other words, this
study is concerned with the organisational
aspect of health care-seeking behaviour. The
practical importance of some factors analysed
in this report has also been found in several
other studies.12-14
Some regional and national studies have

suggested that other issues are associated with
the participation rate. These include the sex of
the target population and other demographic
characteristics (for example, occupation),'5
views about health care and concern about
getting cancer,'617 the type of health insur-
ance,'8 medical service after the screening,'9
quality of the screening technology,20 screen-
ing frequency,2' health status of the com-
munity, and so on.22 All of these are helpful in
understanding possible barriers and keys to
the successful implementation of all cancer
screening programmes, not only the gastric
one. Many of the issues are difficult for health
care workers and administrators of the local
municipalities to control or change but the
factors analysed in this study are all operating
methods used in the community based practice
at present, which can be controlled and
changed.
Among the factors listed above, sex is a

striking one since the target population of the
programme is people of 40 and over. Most
Japanese women leave work after they get
married and because of this community life
provides a much greater part of their social
activity. Therefore, the operating methods
may be influenced by sex, and should therefore
be managed with this borne in mind. We
regret that we were unable to analyse this basic
demographic factor in this study - unfortuna-
tely gender is not an item on the standardised
form used in the reporting system.

Five kinds of cancer screening programmes
(for stomach, lung, uterus, breast, and colon)
have currently been enforced by the Ministry
of Public Health and Welfare under the provi-
sions of the Health and Medical Service for
Aged Act of 1983. The findings from this
study of a gastric cancer screening programme,
such as personal methods for notification, mo-
bilisation of the local volunteers, and filing
system for individuals, could also be used for
improving participation in the other screening

programmes. Some results, however, such as
providing an outside office hours service, may
vary with the features of the different screen-
ings. For example, screening for colon cancer
is also a kind of screening of the digestive
system and screening in the early morning may
help improve the participation. Screening at
noon rather than early morning may be better
for screening for cervical and breast cancer for
women aged 30 years and over, as the early
morning is usually the busiest time for a hou-
sewife in Japan.

In conclusion, this study suggests that parti-
cipation in the gastric screening programme
could be increased and its efficiency could be
raised, if we try to do the following:

(1) Provide higher quality information
about the screening programme by more per-
sonal methods in order to motivate those tar-
getted;

(2) Mobilise the manpower of local volun-
tary organisations and give full play to their
dominant roles in community affairs related to
all process of the screening programme;

(3) Provide an outside office hours service
(for example early morning) and combine
screenings (for example with the general
health examination) especially for those who
work;

(4) Set up records of those who have not
participated for a few years, and a basic filing
system for individual data with or without the
use of computers.
The results in this study may provide a refer-
ence for improving participation in other
cancer screening programmes.
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