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Abstract

Objectives: Cancer screening has become common in Japan. However, little is known about the

socioeconomic factors affecting cancer screening participation. This study was performed to examine

the association between socioeconomic status and cancer screening participation in Japanese males.

Methods: Using the data of 23,394 males sampled from across Japan, the associations between

self-reported participation in screenings for three types of cancer (i.e., stomach, lung and colon) and

socioeconomic variables, including marital status, types of residential area (metropolitan/nonmetro-

politan), household income, and employment status, were examined using multilevel logistic regression

by age group (40 to 64 and ≥65 years).

Results: The cancer screening participation rates were 34.5% (stomach), 21.3% (lung), and 24.8%

(colon) for the total population studied. Being married, living in a nonmetropolitan area, having a

higher income and being employed in a large-scale company showed independent associations with a

higher rate of cancer screening participation for all three types of cancer. Income-related differences in

cancer screening were more pronounced in the middle-aged population than in the elderly population,

and in metropolitan areas than in nonmetropolitan areas.

Conclusions: There are notable socioeconomic differences in cancer screening participation in

Japan. To promote cancer screening, socioeconomic factors should be considered, particularly for

middle-aged and urban residents.
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Introduction

There is considerable inequality in health with regard to

socioeconomic status, and the elimination of health inequality is

an important public health concern (1). Socioeconomic inequal-

ity has been confirmed to be associated with not only mortality,

morbidity, and health-related behavior, but also access to and

the utilization of health services, including cancer screening (1–

3). Lower socioeconomic status in terms of income and educa-

tion level inhibit participation in cancer screenings, in combina-

tion with marital status, health insurance coverage status, type

of residential area, ethnicity, and other factors (4–10).

Cancer screening is mainly carried out in three settings in

Japan. First, cancer screening programs in communities have

been encouraged by the Health Law for the Elderly since 1983

(11, 12). Screenings for stomach, lung, uterine cervical, breast,

and colon cancers are offered to community residents, generally

to those aged over 40 years, by local municipal governments,

with or without a small copayment (11, 13). Second, a multi-

phasic health check-up program is provided in the workplace,

which includes cancer screening in addition to an obligatory

annual health check-up (14, 15). Last, people can also receive

preventive health programs at their own expense at hospitals

and clinics. A typical program is the so-called “Ningen Dock”,

which is a comprehensive program for cardiovascular disease,

cancer, and other disorders. Health insurance organizations

encourage the insured to participate in these programs, which

are not covered by insurance benefits, with some financial

support.

Thus, there are various opportunities to participate in

cancer screenings in Japan, with minimal financial concern.
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However, little is known about how these various opportunities

influence socioeconomic differences in cancer screening partic-

ipation. In this study, we examined the associations between

cancer screening participation and individual socioeconomic

variables, including marital status, type of residential area,

household income, and employment status, in Japanese males.

Methods

Data from the 2001 Comprehensive Survey of the Living

Conditions of People on Health and Welfare by the Ministry

of Health, Labour and Welfare were used (16). This survey

involved interviewing all household members within 5240 area

units of stratified random samples from across the country (16).

It contained questions to obtain basic information on household

and individual characteristics regarding demographics, health,

illness profiles, lifestyle, and others. The total number of

households participating in the basic information survey was

247,195. Of them, 30,386 households were selected at random

and interviewed regarding income and savings. Consequently,

both basic information and income information were available

for only these 30,386 households; in this study, we analyzed

the data of 23,394 males aged over 40 years from these house-

holds. The response rate was 87.3% for the basic information

survey and 79.5% for the income survey (16). Microdata files

(digitalized files of individual records) from this survey were

used with permission from the Ministry of Internal Affairs and

Communication.

Participation in cancer screening for stomach, lung, and

colon cancers in the past year was surveyed by the interviewers.

In this survey, cancer screening included all types of examina-

tion, provider and setting and the type of examination was not

specified (e.g., “Have you participated in a cancer screening

for stomach cancer, for example, a community mass screening,

a regular health check-up or Ningen Dock, in the past 12

months?”).

We used age, marital status, type of residential area,

employment status, and household income as socioeconomic

variables. Marital status was divided into married and others

(i.e., never married, separated or divorced).

The type of residential area was categorized as metro-

politan or nonmetropolitan. The 23 special wards of Tokyo

and 12 metropolitan cities (i.e., Sapporo, Sendai, Chiba,

Yokohama, Kawasaki, Nagoya, Kyoto, Osaka, Kobe, Hiroshima,

Kitakyushu and Fukuoka) were defined as metropolitan areas.

We used information on annual household income before

tax, including benefits and transfer payments. To adjust for

family size and composition, we used the modified OECD

(Organization for Economic Cooperation and Development)

equivalence scale of 1.0 for the first adult, 0.5 for the second

and each subsequent person aged 14 and over, and 0.3 for each

child aged under 14 (17). The study subjects were categorized

into quintiles according to household income. The quintile cate-

gorization was conducted by age group: middle-aged group

(aged 40 to 64 years) and elderly group (aged ≥65 years).

Employment status was based on the size of the company

in which the subjects were employed, because the occupational

and preventive health services provided strongly depend on

company size (14, 18, 19). Employment status was divided into

the following five categories: self-employment or employment

in a small-scale company with fewer than 30 employees,

employment in a medium-scale company with 30 to 999 em-

ployees, employment in a large-scale company with more than

1000 employees or a government office, not working, and

others. ‘Not working’ included people performing housework,

students, and the unemployed and retired. ‘Others’ consisted of

officers of companies or organizations, part-time workers and

unspecified workers.

Multilevel logistic regression analysis with individuals

(level 1) nested in 47 prefectures (level 2) was used to calculate

the adjusted odds ratio (OR) and 95% confidence interval (CI)

of independent variables for participation in cancer screenings

with two models. In model 1, age, marital status, type of

residential area and income were assigned as independent

variables. In model 2, employment status was added to the

analysis as an independent variable. These analyses were con-

ducted separately for the middle-aged and elderly groups. To

compare the influence of income on cancer screening participa-

tion between metropolitan and nonmetropolitan areas, model 2

was conducted by residential area for the middle-aged group.

The differences in the influences of income on screening by age

group and residential area were examined using interaction

terms in which income quintiles were dealt with as continuous

variables. The statistical package MLwiN 1.10 (Centre for

Multilevel Modelling, Institute of Education, University of

London, London) was used for the analyses, and the Iterative

Generalized Least Squares (IGLS) method was applied to

estimate coefficients (20).

Results

Table 1 shows the socioeconomic characteristics of the

study subjects by age group. The cancer screening participation

rates of the total population were 34.5% for stomach cancer,

21.3% for lung cancer and 24.8% for colon cancer. The par-

ticipation rates by socioeconomic characteristics are shown in

Table 2. The participation rate of subjects who were married

and living in a nonmetropolitan area was higher than those

of the other groups. Marked gradients in participation rate

according to income quintile were found for all types of cancer.

Employment in a large-scale company showed the highest

participation rate, followed by employment in a medium-scale

company.

Table 3 shows the adjusted ORs for participation in

screening for stomach cancer. In model 1, others for marital

status and living in a metropolitan area showed significantly

lower odds of cancer screening participation than being

married and living in a nonmetropolitan area, respectively,

for both age groups. Although a gradient in OR according to

income quintile was found for both age groups, the gradient

for the middle-aged group was steeper than that for the elderly

group. In model 2, in which employment status was included

as an independent variable, employment in a medium- or large-

scale company showed significantly higher odds than self-

employment or employment in a small-scale company for the

middle-aged group. The gradient in OR according to income
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quintile in model 2 for the middle-aged group was moderate

compared with that in model 1.

Tables 4 and 5 show the adjusted ORs for participation

in screening for lung and colon cancers, respectively. Similar

tendencies to those observed for stomach cancer screening

were found: others for marital status and living in a metropoli-

tan area showed lower odds; higher income and employment in

a medium- or large-scale company showed higher odds; and the

gradient in OR according to income quintile was steeper for the

middle-aged group than that for the elderly group. For lung

cancer screening participation in the elderly group, the odds of

the 2nd quintile was not significantly higher compared with

that of the 1st quintile, and the odds of the 3rd, 4th and 5th

quintiles did not differ significantly.

As for the interaction between income and age group,

model 1 (without employment status) of stomach and colon

cancers and model 2 (with employment status) of stomach

cancer showed significant (p<0.05) negative coefficients for the

interaction terms (data not shown). These findings indicate that

income-related differences in cancer screening participation

rates were significantly smaller in the elderly group than in the

middle-aged group.

The adjusted ORs according to income quintile for cancer

screening participation by residential area for the middle-aged

group are shown in Table 6. The gradient in OR was steeper

for metropolitan areas than for non-metropolitan areas. The

interaction terms of income and residential area showed

significant (p<0.05) coefficients for all types of cancer, indicat-

ing that the effects of income on cancer screening participation

differed significantly according to the type of residential area:

the impact of income in metropolitan areas was stronger than

that in nonmetropolitan areas.

Discussion

Using a large sample from across the country, this study

showed that socioeconomic status, particularly income, is sig-

nificantly associated with the rate of cancer screening partici-

pation. There are a few plausible explanations for the associa-

tion between income and cancer screening participation, in

addition to the economic barrier.

First, socioeconomic status influences health-related

behavior through health knowledge and attitudes. It is possible

that inadequate knowledge of and poor attitudes toward health

in people with a lower income (21–23) deter participation in

cancer screenings, even if such people have the opportunity to

participate.

Second, previous studies demonstrated that lack of time

and inconvenience were common reasons for notparticipating

in cancer screenings (24, 25), and that improving screening

convenience, for example, by holding early morning and week-

end screenings, is associated with an increased participation

rate (26). Lack of time and indirect costs of participation seem

to be plausible reasons for nonparticipation among people of

Table 1 Socioeconomic characteristics of study subjects by age 

group

Variable

40–64 years ≥65 years

N (%) N (%)

Marital status
a

Married 13,120 (86.3) 7,117 (86.9)

Others 2,086 (13.7) 1,071 (13.1)

Residential area
b

Nonmetropolitan area 13,244 (87.1) 7,193 (87.8)

Metropolitan area 1,962 (12.9) 995 (12.2)

Income (median: thousand yen)

1st quintile (lowest) 1,249  973

2nd quintile 2,250 1,747

3rd quintile 3,120 2,397

4th quintile 4,190 3,133

5th quintile (highest) 6,464 4,833

Employment status
c

Self-employed/small scale 5,602 (36.8) 2,131 (26.0)

Medium scale 3,743 (24.6) 157  (1.9)

Large scale 2,952 (19.4) 46  (0.6)

Not working 1,152  (7.6) 4,882 (59.6)

Others 1,757 (11.6) 972 (11.9)

a

Others includes never married, separated, and divorced.

b

Metropolitan area includes 23 special wards of Tokyo and 12 ordi-

nance-designated cities.

c

Self-employed/small scale: self-employed or an employee of a company

with fewer than 30 employees; medium scale: employee in a company

with 30 to 999 employees; large-scale: employee in a company with at

least 1000 employees.

Table 2 Participation in cancer screening by socioeconomic 

characteristics

Stomach

cancer

Lung

cancer

Colon

cancer

N (%) N (%) N (%)

Age (years)

40–64 5,231 (35.1) 3,201 (21.4) 3,719 (24.9)

≥65 2,658 (33.5) 1,677 (21.1) 1,957 (24.7)

Marital status
a

Married 7,171 (36.2) 4,414 (22.3) 5,216 (26.3)

Others 718 (23.5) 464 (15.2) 460 (15.1)

Residential area
b

Nonmetropolitan area 7,061 (35.4) 4,426 (22.2) 5,097 (25.6)

Metropolitan area 828 (28.7) 452 (15.6) 579 (19.8)

Income

1st quintile (lowest) 1,080 (23.9) 683 (15.1) 754 (16.7)

2nd quintile 1,336 (29.3) 879 (19.3) 984 (21.6)

3rd quintile 1.619 (35.4) 1,017 (22.2) 1,227 (26.8)

4th quintile 1,733 (37.8) 1,063 (23.2) 1,241 (27.1)

5th quintile (highest) 2,118 (45.9) 1,234 (26.8) 1,467 (31.8)

Employment status
c

Self-employed/small scale 2,210 (29.3) 1,434 (19.0) 1,585 (21.0)

Medium scale 1,463 (38.2) 872 (22.8) 1,013 (26.4)

Large scale 1,514 (51.1) 897 (30.3) 1,081 (36.5)

Not working 1,744 (29.9) 1,084 (18.6) 1,310 (22.5)

Others 958 (35.9) 591 (22.2) 687 (25.7)

a

Others includes never married, separated, and divorced.

b

Metropolitan area includes 23 special wards of Tokyo and 12 ordinance-

designated cities.

c

Self-employed/small scale: self-employed or an employee of a company

with fewer than 30 employees; medium scale: employee in a company

with 30 to 999 employees; large scale: employee in a company with at

least 1000 employees.
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Table 3 Adjusted odds ratios (ORs) with 95% confidence intervals (CIs) for participation in screening for stomach cancer in Japanese 

males aged 45–64 and those aged ≥65 years

Socioeconomic variable

Model 1
a

Model 2
a

45–64 ≥65 45-64 ≥65

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Marital status
b

Married 1.00 1.00 1.00 1.00

Others 0.58 (0.52, 0.65) 0.72 (0.60, 0.85) 0.62 (0.52, 0.73) 0.72 (0.62, 0.85)

Residential area
c

Nonmetropolitan area 1.00 1.00 1.00 1.00

Metropolitan area 0.85 (0.75, 0.97) 0.78 (0.64, 0.95) 0.85 (0.74, 0.96) 0.79 (0.66, 0.94)

Income

1st quintile (lowest) 1.00 1.00 1.00 1.00

2nd quintile 1.40 (1.24, 1.58) 1.12 (0.94, 1.34) 1.30 (1.15, 1.47) 1.13 (0.96, 1.32)

3rd quintile 1.75 (1.56, 1.97) 1.48 (1.24, 1.75) 1.44 (1.28, 1.63) 1.49 (1.28, 1.74)

4th quintile 2.39 (2.13, 2.69) 1.50 (1.26, 1.78) 1.82 (1.62, 2.06) 1.50 (1.28, 1.75)

5th quintile (highest) 3.44 (3.06, 3.86) 1.80 (1.51, 2.14) 2.45 (2.17, 2.76) 1.75 (1.50, 2.05)

Employment status
d

Self-employed/small scale 1.00 1.00

Medium scale 1.71 (1.56, 1.88) 0.83 (0.58, 1.17)

Large scale 2.60 (2.34, 2.88) 2.03 (1.09, 3.78)

Not working 1.13 (0.97, 1.32) 0.82 (0.78, 0.92)

Others 1.40 (1.24, 1.58) 0.95 (0.81, 1.12)

a

 Model 1: The independent variables are age, marital status, residential area, and income; model 2: the independent variables are age, marital status,

residential area, income, and employment status.

b

 Others includes never married, separated, and divorced.

c

 Metropolitan area includes 23 special wards of Tokyo and 12 ordinance-designated cities.

d

 Self-employed/small scale: self-employed or employee of a company with fewer than 30 employees; medium scale: employee in a company with 30 to

999 employees; large scale: employee in a company with at least 1000 employees.

Table 4 Adjusted odds ratios (ORs) with 95% confidence intervals (CIs) for participation in screening for lung cancer in Japanese males 

aged 45–64 and those aged ≥65 years

Socioeconomic variable

Model 1
a

Model 2
a

45–64 ≥65 45–64 ≥65

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Marital status
b

Married 1.00 1.00 1.00 1.00

Others 0.68 (0.58, 0.76) 0.70 (0.58, 0.84) 0.70 (0.62, 0.80) 0.71 (0.59, 0.85)

Residential area
c

Nonmetropolitan area 1.00 1.00 1.00 1.00

Metropolitan area 0.77 (0.66, 0.89) 0.74 (0.60, 0.92) 0.76 (0.65, 0.88) 0.73 (0.59, 0.90)

Income

1st quintile (lowest) 1.00 1.00 1.00 1.00

2nd quintile 1.40 (1.21, 1.60) 1.16 (0.96, 1.40) 1.32 (1.15, 1.53) 1.16 (0.97, 1.40)

3rd quintile 1.61 (1.41, 1.85) 1.55 (1.30, 1.86) 1.41 (1.22, 1.62) 1.57 (1.32, 1.88)

4th quintile 2.01 (1.76, 2.30) 1.48 (1.24, 1.78) 1.66 (1.44, 1.91) 1.48 (1.24, 1.78)

5th quintile (highest) 2.45 (2.14, 2.80) 1.55 (1.30, 1.86) 1.91 (1.66, 2.20) 1.53 (1.27, 1.83)

Employment status
d

Self-employed/small scale 1.00 1.00

Medium scale 1.38 (1.24, 1.54) 0.61 (0.39, 0.94)

Large scale 1.87 (1.66, 2.10) 1.44 (0.75, 2.75)

Not working 0.97 (0.81, 1.17) 0.85 (0.74, 0.96)

Others 1.30 (1.13, 1.49) 0.97 (0.81, 1.17)

a

Model 1: The independent variables are age, marital status, residential area, and income; model 2: the independent variables are age, marital status,

residential area, income, and employment status.

b

Others includes never married, separated, and divorced.

c

Metropolitan area includes 23 special wards of Tokyo and 12 ordinance-designated cities.

d

Self-employed/small scale: self-employed or employee of a company with fewer than 30 employees; medium scale: employee in a company with 30 to

999 employees; large scale: employee in a company with at least 1000 employees.
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lower socioeconomic status.

Last, in this study, we confirmed that people employed

in a large-scale company can receive greater preventive health

service benefits (18). The gradient in OR according to income

quintile in model 1 was steeper than that in model 2. This

finding indicates that inequality in opportunities for cancer

screening according to employment status contributes to the

large income-related differences in cancer screening.

One of the notable findings of this study is the difference

in the association between income and screening by age group.

The middle-aged group showed larger income-related differ-

ences in cancer screening participation rate than the elderly

group. Although community health programs provide a feasible

means of reducing income-related differences in cancer screen-

ing participation rate, the majority of people participating in

these programs are the elderly (e.g., national data showed that

62% of participants in stomach cancer screenings are more than

60) (27). Therefore, it is likely that these community health

programs do not play a sufficient role in overcoming socio-

economic inequality among middle-aged people.

A notable inconsistency between the results of this study

and those of studies in other countries is related to the type of

residential area. Previous studies in other countries demon-

strated that living in an urban area or a less deprived area is

a positive factor in cancer screening participation (9, 21). How-

ever, in this study, we suggest that living in an urban area is a

negative factor for participation, and income differences in can-

cer screening in urban areas are larger than those in rural areas

Table 5 Adjusted odds ratios (ORs) with 95% confidence intervals (CIs) for participation in screening for colon cancer in Japanese males 

aged 45–64 and those aged ≥65 years

Socioeconomic variable

Model 1
a

Model 2
a

45–64 ≥65 45–64 ≥65

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Marital status
b

Married 1.00 1.00 1.00 1.00

Others 0.51 (0.45, 0.59) 0.69 (0.58, 0.83) 0.54 (0.47, 0.62) 0.69 (0.58, 0.83)

Residential area
c

Nonmetropolitan area 1.00 1.00 1.00 1.00

Metropolitan area 0.75 (0.66, 0.86) 0.74 (0.61, 0.91) 0.73 (0.64, 0.84) 0.75 (0.62, 0.92)

Income

1st quintile (lowest) 1.00 1.00 1.00 1.00

2nd quintile 1.48 (1.30, 1.70) 1.23 (1.03, 1.47) 1.39 (1.22, 1.60) 1.23 (1.03, 1.47)

3rd quintile 1.85 (1.62, 2.11) 1.67 (1.40, 1.99) 1.56 (1.36, 1.79) 1.68 (1.41, 2.00)

4th quintile 2.10 (1.84, 2.39) 1.72 (1.45, 2.05) 1.65 (1.44, 1.89) 1.72 (1.45, 2.04)

5th quintile (highest) 2.67 (2.35, 3.03) 1.84 (1.55, 2.19) 1.97 (1.72, 2.25) 1.82 (1.53, 2.17)

Employment status
d

Self-employed/small scale 1.00 1.00

Medium scale 1.55 (1.40, 1.72) 0.69 (0.46, 1.03)

Large scale 2.29 (2.05, 2.57) 1.40 (0.74, 2.63)

Not working 1.13 (0.95, 1.34) 0.92 (0.82, 1.05)

Others 1.32 (1.16, 1.51) 1.02 (0.86, 1.22)

a

Model 1: The independent variables are age, marital status, residential area, and income; model 2: the independent variables are age, marital status,

residential area, income, and employment status.

b

Others includes never married, separated, and divorced.

c

Metropolitan area includes 23 special wards of Tokyo and 12 ordinance-designated cities.

d

Self-employed/small scale: self-employed or employee of a company with fewer than 30 employees; medium scale: employee in a company with 30 to

999 employees; large scale: employee in a company with at least 1000 employees.

Table 6 Adjusted odds ratios (ORs)
a

 and 95% confidence inter-

vals (CIs) for participation in screening for stomach, lung and

colon cancers according to income quintile in Japanese men aged

40–64 years by residential area

Metropolitan area
b

Nonmetropolitan
b

OR (95%CI) OR (95%CI)

Stomach cancer

1st quintile (lowest) 1.00 1.00

2nd quintile 1.25 (0.81, 1.92) 1.31 (1.15, 1.48)

3rd quintile 2.09 (1.40, 3.13) 1.39 (1.22, 1.58)

4th quintile 2.53 (1.71, 3.74) 1.78 (1.56, 2.02)

5th quintile (highest) 3.74 (2.54, 5.52) 2.33 (2.05, 2.65)

Lung cancer

1st quintile (lowest) 1.00 1.00

2nd quintile 2.09 (1.19, 3.65) 1.28 (1.11, 1.49)

3rd quintile 2.24 (1.30, 3.87) 1.36 (1.17, 1.57)

4th quintile 2.23 (1.31, 3.80) 1.64 (1.41, 1.90)

5th quintile (highest) 3.36 (1.99, 5.67) 1.81 (1.56, 2.10)

Colon cancer

1st quintile (lowest) 1.00 1.00

2nd quintile 1.51 (0.90, 2.51) 1.39 (1.21, 1.60)

3rd quintile 2.25 (1.39, 3.65) 1.51 (1.31, 1.74)

4th quintile 2.28 (1.42, 3.64) 1.61 (1.40, 1.86)

5th quintile (highest) 3.10 (1.94, 4.94) 1.88 (1.63, 2.17)

a

Adjusted for age and marital and employment statuses.

b

Metropolitan area includes 23 special wards of Tokyo and 12 ordinance-

designated cities.
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in Japan.

This study has several possible limitations that should

be acknowledged. First, because the information on cancer

screening participation was based on self-reporting, there might

be a bias related to self-reporting, particularly a misclassi-

fication bias (28, 29). The self-reporting of cancer screening

participation is likely to result in the overestimation of the

participation rate, and the difference in the rates between

self-reporting and actual participation depends on individual

characteristics, including socioeconomic factors (30–32).

Second, in this study, we did not consider the type of

program for each cancer screening. Programs and examinations

different from the common programs include the pepsinogen

method for stomach cancer, endoscopy for stomach and colon

cancers, and low-dose spiral computed tomography for lung

cancer (33–35). A government survey demonstrated that the

cancer screening participation rate for lung cancer was higher

than that for stomach cancer (13). The finding in this study is

opposite from that in the government survey, suggesting that

some citizens misunderstand the purposes of the examinations

(e.g., failure to distinguish lung cancer screening from tubercu-

losis examination).

Third, the income information used in this study was

also obtained by self-reporting. Because income is sensitive

information for respondents (36, 37), the income of the study

subjects might be either over-reported or under-reported. In this

study, however, the household income was determined on the

basis of detailed items and for each household member. Thus,

the income information used in this study is some of the most

valid income information in the Japanese population (38).

Fourth, it is possible that the larger income differences in

cancer screening participation among the middle-aged popula-

tion and urban residents were due to the larger income inequal-

ity per se among these populations. However, Gini coefficients

of income, a measure of inequality, were similar between the

middle-aged (0.35) and elderly (0.35) groups, and between the

metropolitan (0.35) and the nonmetropolitan (0.34) areas in this

study sample.

Finally, because the study subjects were drawn from

various residential areas, a more accurate examination of

individual factors must take into account differences in the

characteristics of the regions in which the individuals reside. In

this study, we applied multilevel analysis to elucidate the effects

of individual factors on cancer screening participation, con-

sidering that the regional variation in cancer screening par-

ticipation underlies the individual variation (39, 40).

Over the past several decades, the relative health level

of urban residents in Japan has deteriorated (41). In previous

study, the contribution of higher mortality from cancer to this

relative deterioration in health was confirmed (42). In addition

to increased risk related to urban living conditions such as

health risk behaviors, stress, and a less natural environment

(43–45), there should be a greater focus on the significant

socioeconomic inequality in health services including cancer

screenings in urban areas.

Although comprehensive strategies are required to tackle

income inequality, a few potential solutions can be implied

on the basis of the above discussions. Health education and

promotion across all socioeconomic statuses and focusing on

disadvantaged populations will promote health knowledge and

attitudes to overcome inequalities. The dependence of cancer

screening participation on worksite could be weakened by other

settings including the community and insurance. Last but not

least in importance, evidence-based cancer screening should

be encouraged. Promoting effective and efficient screening

programs will increase opportunities for the populations requir-

ing them.

In conclusion, this analysis demonstrated that having a

higher income, as well as being married, being employed in a

large-scale company, and living in a nonmetropolitan area, pro-

mote cancer screening participation. There was marked income-

related inequality in cancer screening participation rates in the

middle-aged population and people living in metropolitan areas.

To promote cancer screening, socioeconomic factors, particu-

larly those affecting middle-aged and urban residents, should

be considered.

Acknowledgements

This research was supported by Grants-in-Aid for Scien-

tific Research from the Japan Society for the Promotion of

Science (Grant Nos. 14570326 and 16590497).

References

( 1 ) Acheson D. Independent Inquiry into Inequalities in Health.

London: Stationary Office; 2000.

( 2 ) Kogenvinas M, Pearce N, Susser M, Boffetta P. Social

Inequalities and Cancer. Oxford: IARC; 1997.

( 3 ) Davey Smith G. Health Inequalities. Bristol: Policy Press;

2003.

( 4 ) Hsia J, Kemper E, Kiefe C, Zapka J, Sofaer S, Pettinger M,

et al. The importance of health insurance as a determinant of

cancer screening: evidence from the Women’s Health Initia-

tive. Prev Med. 2003;31:261–270.

( 5 ) Wu ZH, Black SA, Markides KS. Prevalence and associated

factors of cancer screening: why are so many older Mexican

American women never screened? Prev Med. 2003;33:268–

273.

( 6 ) Klassen AC, Smith ALM, Meissner HI, Zabora J, Curbow B,

Mandelblatt J. If we gave away mammograms, who would

get them? A neighborhood evaluation of a no-cost breast

cancer screening programme. Prev Med. 2002;34:13–21.

( 7 ) Banks E, Beral V, Cameron R, Hogg A, Langley N, Barnes I,

et al. Comparison of various characteristics of women who do

and do not attend for breast cancer screening. Breast Can Res.

2002;4:R1.

( 8 ) Lorant V, Boland B, Humblet P, Deliege D. Equity in

prevention and health care. J Epidemiol Community Health.

2002;56:510–516.

( 9 ) Baker D, Middleton E. Cervical screening and health

inequality in England in the 1990s. J Epidemiol Community

Health. 2003;57:417–423.



Environ. Health Prev. Med. Socioeconomic Inequality in Cancer Screening

96

(10) Suarez L, Ramirez AG, Villarreal R, Marti J, McAlister A,

Talavera GA, et al. Social networks and cancer screening in

four U.S. Hispanic groups. Am J Prev Med. 2000;19:47–52.

(11) Hisamichi S. Community screening programmes of cancer

and cardiovascular diseases in Japan. J Epidemiol. 1996;6:

S159–S163.

(12) Yamaguchi K. Overview of cancer control programmes in

Japan. Jpn J Oncol. 2002;32:S22–S31. (Article in Japanese)

(13) Ministry of Health, Labour and Welfare. Report of Commu-

nity and Elderly Health. Tokyo: Health and Welfare Statistics

Association; 2003. (Article in Japanese)

(14) Yoshimura T. Occupational health. J Epidemiol. 1996;6:

S115–S120.

(15) Hamashima C, Yoshida K. What is important for the introduc-

tion of cancer screening in the workplace? Asia Pac J Can

Prev. 2003;4:39–43.

(16) Ministry of Health, Labour and Welfare. 2001 Comprehen-

sive Survey of the Living Conditions of People on Health and

Welfare. Tokyo: Health and Welfare Statistics Association;

2003. (Article in Japanese)

(17) Mejer L, Siermann C. Income Poverty in the European

Union: Children, Gender and Poverty Gaps. Luxembourg:

Eurostat; 2000.

(18) Hirata M, Kumagai S, Tabuchi T, Tainaka H, Ando T, Orita

H. Actual conditions of occupational health activities in

small-scale enterprises in Japan: system for occupational

health, health management and demands by small-scale

enterprises. Sangyo Eiseigaku Zasshi. 1999;41:190–201.

(Article in Japanese)

(19) Okubo T. The present state of occupational health in Japan.

Int Arch Occup Environ Health. 1997;70:148–152.

(20) Leyland AH, Goldstein H. Multilevel Modelling of Health

Statistics. West Sussex: Wiley; 2001.

(21) Siahpush M, Singh GK. Sociodemographic predictors of

pap test receipt, currency and knowledge among Australian

women. Prev Med. 2002;35:362–368.

(22) Chamot E, Perneger TV. Men’s and women’s knowledge and

perceptions of breast cancer and mammography screening.

Prev Med. 1999;34:380–385.

(23) Nijis HGT, Essink-Bot ML, DeKoning HJ, Kirkels WJ,

Schroder FH. Why do men refuse or attend population-based

screening for prostate cancer? J Public Health Med. 2000;

22:312–316.

(24) Tanaka T, Tsushima S, Morio S, Okamoto N, Sato T,

Kakigawa Y, et al. Analysis of cancer screening participation

in regional inhabitants. Kosei no Shihyo. 1990;37:21–28.

(Article in Japanese)

(25) Morio S, Okamoto N, Tanaka T, Tsushima S, Sato T,

Takigawa Y, et al. Participation of regional inhabitants in

cancer screening. Nippon Koshu Eisei Zasshi. 1990;37:559–

568. (Article in Japanese)

(26) Hirano Y, Ojima T. Analysis of factors influencing participa-

tion in the cervical cancer screening programme in the

community in Japan. J Epidemiol. 1997;7:125–133.

(27) Ministry of Health, Labour and Welfare. Survey on Demands

of Health and Welfare Services. Tokyo: Health and Welfare

Statistics Association; 2000. (Article in Japanese)

(28) Sackett DL. Bias in analytic research. J Chronic Dis. 1979;

32:51–63.

(29) Delgado-Rodriguez M, Llorca J. Bias. J Epidemiol Commu-

nity Health. 2004;58:635–641.

(30) Tsubono Y, Fukao A, Hisamichi S, Hosokawa T, Sugawara N.

Accuracy of self-report for stomach cancer screening. J Clin

Epidemiol. 1994;47:977–981.

(31) Caplan LS, Mandelson MT, Anderson LA. Health Mainte-

nance Organization: Validity of self-reported mammography:

examining recall and covariates among older women in a

Health Maintenance Organization. Am J Epidemiol. 2003;57:

267–272.

(32) Armstrong K, Long JA, Shea JA. Measuring adherence to

mammography screening recommendations among low-

income women. Prev Med. 2004;38:754–760.

(33) Watanabe Y, Morita M. Screening for gastric and colorectal

cancer in Japan. Journal of Kyoko Prefectural University of

Medicine. 2003;112:371–378. (Article in Japanese)

(34) Ozasa K. Lung cancer screening, today. Journal of Kyoto

Prefectural University of Medicine. 2003;112:395–402.

(Article in Japanese)

(35) Nakaya N, Ohmori K, Suzuki Y, Hozawa A, Kuriyama S,

Tsubono Y, et al. A survey regarding the implementation

of cancer screening among municipalities in Japan. Nippon

Koshu Eisei Zasshi. 2004;51:530–539. (Article in Japanese)

(36) Galobardes B, Shaw M, Lawlor DA, Lynch JW, Davey Smith

G. Indicators of socioeconomic position (part 1). J Epidemiol

Community Health. 2006;60:7–12.

(37) Kunst A, Mackenbach J. Measuring socioeconomic inequali-

ties in health. Copenhagen: WHO Regional Office for Europe;

1997.

(38) Ohtake F. Inequalities in Japan. Tokyo: Nihon Keizai

Shinbunsha; 2005. (Article in Japanese)

(39) Diez-Roux AV. Multilevel analysis in public health research.

Annu Rev Public Health. 2000;21:171–192.

(40) Subramanian SV, Jone K, Duncan C. Multilevel Methods for

Public Health Research. In: Kawachi I, Berkman LF editors.

Neighborhoods and Health. New York: Oxford University

Press; 2003. p. 65–111.

(41) Fukuda Y, Nakamura K, Takano T. Increased excess deaths

in urban areas: quantification of geographical variation in

mortality in Japan, 1973 to 1998. Health Policy. 2004;68:

233–244.

(42) Fukuda Y, Nakamura K, Takano T. Cause-specific mortality

differences across socioeconomic position of municipalities

in Japan, 1973–77 and 1993–98: increased importance of

injury and suicide in inequality for ages under 75. Int J

Epidemiol. 2005;34:100–109.

(43) Fukuda Y, Nakamura K, Takano T. Accumulation of health

risk behaviors is associated with lower socioeconomic status

and women’s urban residence: a multilevel analysis in Japan.

BMC Public Health. 2005;5:53.

(44) Christenfeld N, Glynn LM, Phillips DP, Shrira I. Exposure to

New York City as a risk factor for heart attack mortality.

Psychosom Med. 1999;61:740–743.

(45) Ramachandran A, Snehalatha C, Latha E, Monaharan M,

Vijay VI. Impacts of urbanization on the lifestyle and on the

prevalence of diabetes in native Asian Indian population.

Diabetes Res Clin Pract. 1999;44:S207–S213.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 290
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 290
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 800
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


