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[Environmental Health and Proventive Madicine 12, 9096, March 2007)

Original Article

Socioeconomic Status and Cancer Screening in Japanese Males:

Large Inequlaity in Middle-Aged and Urban Residents

Yoshiharu FUKUDA!, Keiko NAKAMURA!, Takehito TAKANQO',
Hiroyuki NAKAQ? and Hirohisa IMAI®

‘Health Presnetion/lnternational Health, Division of Public Health, Graduate School of Tolyo Medical and Dental University, Tokyo, Japan

*Deparrment of Epidewiolagy, National Institure of Public Health, Seitwoms, Japan

Abstract

Objectives: Cancer sereening has become common in Japan. However, little is known about the
sociseconomic factors affecting cancer sercening participation. This study was performed to examine
the asseciation between seciveconomic status and cancer screening participation in Japanese males.

Methods: Using the duta of 23,394 males sampled from across Japan, the associations between
self-reported participation in screenings for three types of cancer {Le, stomach, lung and colon) and
socipeconomic variables, including marital status, types of residential area {metropolitan/nonmetro-
politan}, houschold income, and employment status, were examined using multilevel logistic regression
bry age group {40 to 64 and 265 vears).

Results: The cancer sereening participation rates were 34.5% {stomach)y, 21.3% (lung), and 24.8%
{colon} for the total population studied. Being married, living in 2 aonmetropolitan arca, having 2
higher income and being employed in a largescale company showed independent associations with a
higher rate of eancer sereening participation for all three types of cancer. Income-related differences in
eancer sereening were more pronounced in the middle-aged population than in the elderly population,

and in metropolitan arcas than in senmetropolitan areas.
Conclusions: There are notable socioeconomic differences in cancer screening participation in
Japan. To promote cancer sereening, soviecconomic factors should be considered, particularly for

middle-aged and urban residents.

Key words: cancer screening, health inequality, sociceconomic factor, urban health

Introduciion

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 socipeconomic 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).
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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 copavment {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 inswance organizations
encourage the insured to participate in these programs, which
are not covered by insurance benefits, with some financial
Support.

Thus, there are varicus opportunities to participate in
cancer screenings in Jepan, with minimal financial concem.
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However, little is known about how these various opportumities
influence sociceconomic differences in cancer screening partic-
ipation. In this stedy, we examined the associations between
cancer screening participation and individoal socipeconomic
varigbles, 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 Weifare 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
247,193, 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
Comnmmnication.

Participation in cancer screening for stomach, lung, and
colon cancers in the past year was surveyed by the intendewers.
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?7}.

We used age, marital status, type of residential area,
emplovment status, and houschold 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¢., Sapporo, Sendai, Chiba,
Yokohama, Kawasaki, Nagoya, Kyoto, Osaka, Kobe, Hiroshima,
Kitzkynshu 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)
eqaivalence 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 eiderly group {aged 263 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
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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 unemploved and retived. *Others” consisted of
officers of companies or organizations, part-time workers and
unspecified workers.

Multilevel logistic regression zmalysis with individuals
(level 1) nested in 47 prefectures (level 2} was used to caleulate
the adjusted odds ratio (OR) and 93% confidence interval {(CT)
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 nenmetropolitan arsas, model 2
was conducted by residential area for the middie-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 L10 (Centre for
Muliilevel Modelling, Institute of Education, University of
London, London} was used for the analyses, and the lterative
Generalized Least Squares {IGLS) method was applied to
estimate coefficients {20).

Results

Table 1 shows the sociceconomyic characteristics of the
study subjects by age group. The cancer screening participation
rates of the total population were 34.3% for stomach cancer,
21.3% for lung cancer and 24.8% for colon cancer. The par-
ticipation rates by sociceconomic characteristics are shown in
Table 2. The participation rate of subjects who were maried
and fiving in a nonmetropolitan area was higher than those
of the other groups. Marked gradients in participation rate
according fo income quintile were found for all types of cancer.
Employment in 2 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
iower 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 statug 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 incoms
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Table 1 Sociveconoamic characteristies of study subjeris by age
greup

Sociceconomic Inequatity n Cancer Screentng

Fable 2 Participation in cancer sereening by sociveconomic
characteristies

A0-654 years 263 years
Varigblke
N {%) B {%)
Marital status?
Married 13,120(86.33 7,117 {86.9)
Others 286 {137 1071 {13.1)

Residential pred”

Nonmetropalitan area 13,244 (R7.1) FAIELR)

Metropoliten arca 1962{12.%) 993 {1223
income {median: thousand yen)

st gquintiie {Iowosty 1.249 473

2nd quintile 2,250 1,747

3ed quintite 3.120 2,397

dth guintife 4,150 3,133

Sth cpuintite (highesty 6,464 4833
Employment status®

Self-employed/small scate 3,602 (36 .8 2,131 (260)

Medium scale 3743 (246 157 {19

Large scale 2H32{194 46 {(.6)

Not working 1132 U8 4,882 (59.6)

{Hhers 1,737 {116} CIETR

*{thers includes naver married, separated, and divarced.

b Metropolitan area tnclodes 23 special wards of Tokyo and 12 ordi-
nance-tdestgnated oities.

¢ Setfemployedismall sealer selfeemployed or an emploves of a company
with fewer than 30 emplovees; medium scaler employee in a company
with 34 to 999 employees; largeseale: employee in a company with at
Teast 1000 employees.

quintile in moedel 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 2 metropoli-
tan area showed lower odds; higher income and employment in
a mediam- or large-seale company showed higher odds; and the
gradient in OR according to income quintile was steeper for the
middle-aged gronp than that for the elderly group. For lung
cancer screening participation in the elderly group, the odds of
the 2nd quintile was not significanty higher compared with
that of the Ist 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 forthe
interaction terms { data not shown). These findings indicate that
income-related differences in cancer screening participation
rates were significantly smaller in the ¢lderly 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
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Stemach Lung Colon
cancer sancer CADCEr
M%) N (%) N (%)
Age {years)
4464 5231 (351 3201 (214) 3,715(24.9)
2R3 2658 (335 L677(21.1) 1957(24%
Marital states®
Married TATI(362) 4,414 (223) 3216{26.3)
Others FIR(233y  464(152) 460015y
Residential area®™
Nonmetropolitan area TO61 (354) 4,426 (222) 5007425.6)
Metropotitan arca R2R (287  452(156)  S579{18.8
income
1st quintile {lowest) 1080239y SB3 (151 F54{161)
2nd quintile 1336 293 879 {(193)  SR4{216)
3rd quintile 1619 (354 1,017 (322 1,227{26.8)
4th quintile L33 (378) 1063232y 1.241427.0)
Sth quindile {highest) 2118¢458) 1,234 268) 1467318
Employment status®
Setfemployedismall scale 2210(293) 1434 (19.0) 1388210
Medium scale 1463 (382 872 (228) 1L013{2%.4
Large scale 1514 {511y 897 (343) 1L0B1{363)
Not working 1,744 (295 LOB4 (186 13104225
Others OAR {359y A0 {(222) ORT{2AT

* Onhers includes never mamied, separated, and divorced.

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

¢ Selfiemployedismall sealer selfemployed or an employee of a company
with fower than 30 emplovees; medium sealer employee In a company
with 30 to 999 employees; large scale: employee in 2 company with at
teast 1000 employees.

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 2 few plausible explanations for the associa-
ton 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, 235), and that improving screening
convenience, for example, by holding early moming 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
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Table 3 Adjusted odds ratios {ORs) with 95% confidence intervals (CIs] for participation in sereesing for stomach cancer in Japanese

nales aged 45-64 and those aged 265 years

Model 17 Modet 2°
Socioeconomic variable 3564 =63 4564 =63
OR (95% (1) OR{93%Ch OR {395 Ch OR (93% CD)

Marital status®

Married 100 1.00 1.00 1.00

Others .58 (052, 0.65) (.72 (660, 0.85) 0.62 (0.52. 0.7 (.72 {0.62.0.85)
Residential area®

Nonmetropolitan arca 100 IREH 1.00 100

Metrepolitan arca 85¢0.75, 097 078 {0164, 0.95) .85 {0.74, 0.96) 479 {0.66,0.94)
inceme

15t quintile {Jowest) 100 100 1.60 1.00

2ndd guintilte 1400124, 138) 112094, 134 130113, 1.470) 1.13 {0096, 1.32)

3rd quintile L7S{L36, 197 1.48(1.24, 1.7%) 1.44 {128, 1.63) 149128, 1.74)

4th quintile 239(213,. 269 LAG{1.26, 1L.9%) LE2{1.62.2.06) 150 (128,195

5th guintite (highest) 3.44(3.06, 3.86) LRG{1.51, 214 TA5 (217,206} 1.95{1.50,2.05)
Employment status®

Scifemployedfsmall scate 1.50 1,00

Medium scale 1.71{(1.56, 1.88) 083 {038,107

{arge scale 240 (234,288 203 (1468.3.79%)

Not working 1.13 {087, 1.32) {1.82 (.78, 0.92)

Others 140 (124, 1.38) o 0,95 {0081, 1.12)

2 Mode! 1: The independent variables ave age, manital status, residential aren, and fncome; mudel 2: the independent varizbles are age, marital status,
residential aren, intome, and sraployment status.

® Others inchudes never mamied, seperated, and divorced.

« Metropolitan ares includes 23 speeial wards of Tokyo and 12 ordinance-designated clties.

£ Self.emploved/small seabe: self-emploved or amplayee of & company with fower than 30 empleyees: medium scale: employes in 2 company with 30 1
999 employees; large scale: employee In & company with at bast 1900 employess.

Table 4 Adjusted edds ratios (ORs) with 95% confidence intervals {Cls} for participation in screening for lung cuncer in Jupanese mules
aged 4564 und those aged 265 years

Model Model 2°
Soctoeconomic variable 4564 =63 43564 265
O {9395 1) OR {85% 1 OR (93% CD O (959 O

Marital status®

Married 1.40 1040 180 100

{rthers (.68{0.58,0.%) OJH) (11,58, 0 843 DI0062, (180 .71 {055, 0.85)
Residential ares

Nenmetropolitan area 1.00 100 1.04 1.00

Metrepolitan area DITA{O86, 0.8 074 {060,052 D16 {065, DA% .73 {0.59, .90
Income

1st quintite {lywest) 1.00 1.60 100 1.66

2nd quintile 140 (121, 1,60 1.16{096, 1.41) 1324015, 153 1164097, 140

3rd guintile 1.61{141,1.8%) 1554130, 1463 141¢122, 165 157 {L.32 LER)

4th quintite 201 {1.76,2 30) 148 (1.4, 1.78) 1.66{144, 151 1.4R% {124, 1.78)

Sth quintile (highest)
Emplovment status®

Seif-employedfismall seale

Medium scale
Large seale
Nt working
Others

2,45 (214, 2.80)

1.85(1.35, 1.2G

191 {1.66, 2.20)

100

138(1.24, 1549
LET (166, 210)
097 (081 11D
136(1.13, 1.49)

1,33 {1.2%, 1.83}

100

.61 (0,39, 0,99)
L4 (075, 2.75)
.85 €074, 0.96)
0.97 (0.8, 117

2Model 12 The independent varinbles are age, marital stetus, residential aren, and income; model 2 the independent variables are age, marital status,

residential area, income, and cmployment status,
& Others includes nover maried, separated, and divorced.

s Metropolitan area includes 23 spocial wards of Tokyo and 12 ordinance-designated citles.
£ Selfemploved/small seale: self-emploved or employee of a company with fower than 30 employees; medium scale: employee in 2 company with 30 o

999 employees; targe scale: employes in a company with at keast 1800 employees.

=g
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Fable §
aged $5-64 and thowe aged 265 vears
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Adjusted adds ratios (ORs) with 95% confidence intervaly (Cls) for participation in sereening Tor colon caneer in Japanese males

Modet 1# Model 27
Sociocconomic varishle 4564 265 4564 263
OR {95% CD OR{95%ChH OR{85% ChH OR(95% ChH

Marital status®

Married L.o0 1.08 140 1.60

Gthers 431 (0.45,0.53%) .69 {0.58, (.83} 0.34{047, 0.62) .69 (0.38, 0.83)
Residential ares®

Nonmetropolitan arez 1.60 106 104 L0

Metropolitan area 075 (.66, 0.86) 0.74 {061,091 473 (064, 0.84) 075 0.62, 092
Tncome

1st quintile {lowest) 100 1.00 1.00 1.60

2ud guintite 148 {130, 170y 123103147 139122, 1.60) 123 {103, 1.4%)

3rd quintite 1A {182,211 1.67{1.40,1.9%) 1.56{136 L7%) 168 (141, 2.6

4th quintile 210{1.84,2.39) 1.72{1.45,2.05) 163{1.44, 1.8% 172 (145, 2.04)

Sth quintite (highest) 267 {235,308 L84 {1.552.1%) 197{0.72,225%) 1LE2 (L83, 2.4%
Employment status®

Setf-employed/smalt scale 100 1.00

Medium scale 1.55{1.40, 1.72) 8.69 (0,46, 1.03)

Large scale 226205257 140 (0.74, 2.63)

Net working 1130935, 134 (.92 {0.82, 1.03)

Others 132116, 1535 102 {0.86, 1.22

:Modet 10 The independent varisbles are age, marftal stans, residential area, and Income; model 2t the independent variables are age, marital status,

residentiaf area, income, and employment status,
& Others Inclodes never mamied, seperated, and divorced.

¢ Metropolitan arex includes 23 special wards of Tokyo and 12 ordinance-designated citics.
4 Seif-employed/Amall scaler self.omploved or employer of 8 company with fewer than 30 emplevess; medium scale: employee in 2 company with 30 w0
4% emplovens; large scalez employee in g company with at least 10 employacs.

Table 6  Adjusted odds ratios {ORsP and 95% confidence inter-
vals {CIy) for participation in screening for stomach, lung and
enlon enncers avcording 1o income guimiile in Japanese men aged
4864 years by residential area

Meteopolitan areg® Nenmetropelitan®
OB (95% 00 OR{83%C0hH
Stomach cancer
1st quintile {lowest) 160 EREH

2 guintite

3rd gquintife

4ih guintile

5th quintile {highest)
foung cancer

st quintile (lowest)

gt guintile

3nd quintite

4th guintite

Sth quintibe {highest}
Calon cancer

1at quintile (lowesty

2ead guintile

3rd quintile

4th quintife

Sth quintile (highest)

125¢0.81, 1.92)
2080140, 515
2331, 394
374(2.54, 352

100

200119 3563
224{1305, 387
2253{131, 380
336(1.89 567

100

151(0.00,2.57
225(13%, 365
328147, 3.64)
510194, 4.94)

131 (115, 1.48)
139122, 1.5%)
1.7% (1.56, 207
2,33 £2.05,2.6%)

1.06

L28 {111, 1.49)
L36 {117, L5%
164 (141, 1.50)
1.81 {1.36,2.103

1.00

1.39{1.21, 1.60)
L1131, 1,78
161140, 1.6
188 (163,217

* Adjusted for ape and merital and employment statuses.
¥ Metropolitan ares includes 23 special wards of Fokvo and 12 ordinance-

designated cities.
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lower socipeconomic status.

Last, in this study, we confirmed that people employed
in a large-scale company can receive greater preventive health
service benefits {I8). The gradient in OR according to income
quintile in model 1 was steeper than that in model 2. This
finding indicates that ineguality in opporfunities for cancer
screening according to employment status contributes to the
larpe 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 (eg., national data showed that
62% of participants in stomach cancer screenings are more than
60} (27). Therefore, it iz likely that these community health
programs do not play a sufficient role in overcoming secio-
economic ineguality among middie-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 saggest that living in an wrban area is a
negative factor for participation, and income differences in can-
cer scresning in urban areas are larger than those in rural areas
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in Japan,

This study has several possible limitations that should
be acknowledged. First, becavse the information on cancer
scresning participation was based on self-reporting, there might
be a bias related to self-reporting, perticularly a misclassi-
fication bias {28, 29}. The selfreporting of cancer screening
participation is likely to result in the oversstimation of the
participation rate, and the difference in the rates between
selfergporting and actuazl participation depends on individual
characteristics, including sociveconomic 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 {33-33}. A government srvey demoensirated tha the
cancer screening participation rate for lung cancer was bhigher
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 gither over-reported or under-reported. In this
study, however, the household income was determined on the
basis of detailed items and for each houschold 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 s¢ among these populations. However, Gini cocfficients
of income, a measwre of inequality, were similar between the
middle-aged (0.35) and elderly {0.35) groups, and between the
metropolitan {0.33}and the nonmetropolitan {0.34) arcas 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
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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 screeming 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 coptribution of higher mortality from cancer to this
relative deterioration in heslth was confirmed {42}, In addition
to increased risk relsted to whan living conditions such as
health risk behaviors, stress, and 2 less natural environment
{4343}, there should be a2 greater focus on the significant
sociceconomic inequality in health services including cancer
screenings in urban areas.

Although comprehensive strategies are required to tackle
income ineguality, 2 fow potential solutions can be implied
on the basis of the above discussions. Health education and
promotion across all sociceconomic 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 encowaged. Promoting sffective and efficient screening
programs will increase opportunities for the populations requir-
ing them.

In conclusion, this analysis demonstrated that having =
higher income, as well as being marmried, being emploved ina
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
nyiddle-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.
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