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Abstract

use of breast cancer screening services.

multiple logistic regression analysis.

with the rate of regular breast cancer screening

Background: Despite evidence that breast cancer screening reduces morbidity and mortality, until recently most
women have not undergone regular mammogram examinations in Korea. We aimed to identify factors associated with

Methods: The Health Promotion Knowledge, Attitude and Practice survey (HP-KAP survey) is part of the Third Korea
National Health and Nutrition Examination Survey 2005 (KNHANES I}, a nationwide health survey in Korea. Of 7,802
individuals who participated in the HP-KAP survey, 4,292 were female. Of these, 2,583 were women aged at least 40
years and without a history of breast cancer; these women were included in this study. Information about breast cancer
screening participation was obtained from the responses to questionnaires. The overall rate of regular breast cancer
screening was measured. Factors that affect participation in a breast cancer screening program were identified using

Results: Among women aged at least 40 years, 30.4% complied with breast screening recommendations. Age of at
least 65 years (adjusted odds ratio, aOR 0.61, 95% Cl: 0.42-0.88), education level (no [ref], elementary school [aOR 1.51,
95% Cl: 1.06-1.47], middle/high school [aOR 1.99, 95% Cl: 1.36-2.92], university/higher [aOR 2.73, 95% Cl: 1.71-4.35]),
private health insurance (aOR 1.42,95% Cl: 1.71-4.35), attitude towards screening tests (@OR 0.18, 95% Cl: 0.14-0.23), self-
reported health status of "fair' (aOR 1.26 95% Cl: 1.00-1.58), and smoking (@OR 0.52, 95% Cl: 0.35-0.79) were associated

Conclusions: To increase the nationwide breast cancer screening rate, more attention should be given to
underrepresented groups, particularly the elderly, those with a low education level, smokers, and those with a negative
attitude towards screening tests. These issues highlight the need for a new emphasis in health education, promotional
campaigns and public health policy aimed at these underrepresented groups.

Background

Breast cancer is the most common female cancer, with
more than 1 million cases and nearly 600,000 deaths
occurring worldwide annually [1]. In Korea, the incidence
of breast cancer in 2006 was 46 per 100,000 women; pre-
vious data have been reported elsewhere [2-5]. Epidemio-
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logical factors indicate that the incidence and mortality
rate of breast cancer will increase in Korea [6,7].
Mammography screening is known to reduce mortality
from breast cancer [8-10], based on results from at least
nine major randomized controlled trials [11]. Korea has
an organized population-based screening program in
which almost all Korean women aged 40 years or more
regularly receive a personal letter inviting them to
undergo breast cancer screening. In 1996, the Korea
National Cancer Screening Program (KNCSP) recom-
mended that all Korean women aged 40 years or more
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undergo mammography examinations every 1-2 years to
screen for breast cancer. In 1999, KNCSP became
responsible for the provision of free screening services for
low-income, Medicaid recipients. Since then, the KNCSP
has expanded its target population to include all National
Health Insurance (NHI) beneficiaries. Currently, KNCSP
provides the Medical Aid recipients and NHI beneficia-
ries within the lower 50% income bracket with free
screening services for breast cancer. In case of NHI bene-
ficiaries within the upper 50% income bracket, the NHI
covers 80% of the cost and the beneficiary pays the
remaining 20%. Despite evidence that breast cancer
screening reduces morbidity and mortality, until recently
most Korean women have not undergone regular mam-
mogram examinations (10-50%) [12,13]. Therefore, to
increase the participation rate and improve the survival
rate of breast cancer patients, identification and removal
of potential barriers to cancer screening participation
might be of great importance. However, individual and
environmental circumstances that might independently
contribute to the rate of participation in screening pro-
grams have not been thoroughly studied in Asian popula-
tions.

In this study, we investigated how socio-demographic
factors, health behavioral risk factors, psychological and
cognitive factors, and physical function and health status
affect participation in breast cancer screening programs
(Figure 1) among members enrolled in a large health sur-
vey in Korea; The Third Korea National Health and
Nutrition Examination Survey 2005 (KNHANES III).

Methods

Subject selection

The third (2005) KNHANES is a national health survey in
Korea that involves population-based random sampling
of 34,145 individuals in households across 600 national
districts. A stratified multistage probability sampling
design was used. To assure the equal probability of being
sampled, weightings were assigned to each respondent.
The third (2005) KNHANES is composed of four parts:
the Health Interview survey, the Health Examination sur-
vey, the Nutrition survey and the Health Promotion
Knowledge, Attitude and Practice (HP-KAP) survey. As
the item about breast cancer screening was included in
HP-KAP survey, we started with cross-sectional data
from the HP-KAP survey. HP-KAP survey was conducted
in each household as face-to-face interviews by trained
interviewers. In the third (2005) KNHANES, 8,417 indi-
viduals aged > 19 year were sampled as subjects of the
HP-KAP survey. Among them, 7,802 individuals partici-
pated in the examination: the response rate was 92.7%.
Figure 2 shows the model used to select our study popu-
lation. Subjects of male gender, aged less than 40 years,
whose responses were incomplete, or who had a prior
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diagnosis of breast cancer were excluded from the study,
leaving a total of 2,583 subjects. As the survey data ana-
lyzed are publicly available, ethical approval was not
needed for this study

Breast cancer screening outcome measures

Subjects were asked the question "when was the last time
you had a mammography or ultrasonography by a doc-
tor?" with possible responses of "never", "< 2 years ago",
and ">2 years ago". This question was designed based on
screening recommendations from the KNCSP, which rec-
ommend breast cancer screening by mammogram or
clinical breast examination (CBE) for every woman aged
> 40 years at 2-year intervals [14]. Subjects who had
undergone a mammography or breast ultrasonography
examination no more than 2 years ago were considered as
having undergone breast cancer screening as outlined by
the KNCSP guidelines. Data were collected using a self-
administered questionnaire.

Independent variables
From KNHANES III, we collected information about var-
ious factors associated with breast screening. We
assessed variables in relation to socio-demographic fac-
tors, health behavioral risk factors, psychological and
cognitive factors, and physical function and health status.
The socio-demographic variables were: current age (40-
49/50-64/> 65 years), highest educational level reached
(no education/elementary school graduates/middle or
high school graduates/university or higher graduates),
household monthly income (<650/650-1,345/> 1,345
$US), having NHI or Medicaid (NHI/Medicaid), having
supplementary private health insurance (PHI) (yes/no),
marital status (living with spouse/living without a spouse)
and residential area (urban/rural). The health behavioral
risk variables included alcohol consumption (never/less
than once in a month/more than once in a month), life-
time smoker (no/yes), and regular physical activity of
moderate intensity (never/more than once in a week/
everyday). The psychological and cognitive variables
were feeling stress (often/rarely), self-reported depression
(yes/no) and attitude to the effectiveness of preventive
medical evaluations (effective/not effective or not having
received a medical examination). The physical function
and health status variables were self-reported general
health status (healthy/fair/unhealthy), registered as a dis-
abled person (yes/no), number of chronic diseases (0-3/>
4), visual problems (no problem/yes), hearing problems
(no problem/yes), walking problems (no problem/yes),
and limitation in daily activities (no limitation/yes). Data
were collected using a self-administered questionnaire.
Household monthly income was divided into tertiles.
Income per adult equivalent was calculated using the for-
mula household income/square root of number of per-
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sons in the household [15]. The term 'spouse’ was applied
to individuals who are legally married or cohabiting, the
term 'without spouse' was applied to single, divorced, or
separated individuals. All respondents were asked if they
had smoked a total of 100 cigarettes in their life [16]. Life-
time smoker included respondents who reported that
they have smoked at least 100 cigarettes in their lifetime
and now smoke. Non-smoker included respondents who
have smoked less than 100 cigarettes in their lifetime but
currently do not smoke.

We defined moderate-intensity activities as those last-
ing at least 10 minutes and which increased the individ-
ual's heart rate slightly compared with sedentary
activities; examples included volleyball, table tennis,
swimming, yoga, and badminton, but walking was not
included [17].

Patients who had a history of chronic diseases (such as
hypertension, diabetes, cardiovascular disease, lung dis-
ease, musculoskeletal disease, gastrointestinal disease,
and anemia) were classed as one of two groups, those
who had experienced 0-3 chronic diseases and those who
had = 4 chronic diseases.

Statistical methods

Descriptive statistics were reported for each response.
We used a two-step, multi-dimensional approach to iden-
tify factors predictive of breast screening. First, to iden-
tify the factors associated with participation in a breast
screening program, odds ratios for attendance and 95%
confidence intervals were calculated by univariate logistic
regression analysis. Second, multiple logistic regression
analysis was used to identify significant associated factors
with use of breast cancer screening services. All factors
identified as affecting participation in a breast cancer
screening program by univariate analysis were included
in the multivariate analysis with enter method. All statis-
tical tests were two-sided at 95% confidence intervals and
performed using STATA 10.0 (StataCorp, College Station,
Texas, USA)

Results and Discussion

Study population baseline characteristics

The mean age of the 2,583 women included in our study
was 55.89 years; 65.49% had NHI and PHI, 68.49% were
living with a spouse, 75.57% were living in urban areas,
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Figure 2 Flow diagrams showing selection of the study popula-
tion.

and 90.09% were nonsmokers. Table 1 shows the baseline
characteristics of study participants. Among women aged
> 40 years, the compliance with breast screening recom-
mendations was 30.43%.

Factors associated with breast cancer screening practices

The factors shown to be associated with breast screening
by univariate analysis (reported as odds ratios) were age,
education level, household monthly income, PHI status,
marital status, alcohol consumption, smoking status,
physical activity level, attitude towards effectiveness of
medical examination, self-reported health status, visual
problem, hearing problem, walking problem, and limita-
tion in daily activities (Table 2). When the variables iden-
tified as important by univariate analysis were combined
in a multiple logistic regression analysis, only six of the
factors were shown to be significant (Table 3). Women
aged > 65 years (adjusted odds ratio [aOR] = 0.61; 95% CI,
0.42-0.88) were less likely to undergo breast screening
compared with those in the reference category (40-49
years). Women who had graduated from elementary
school (aOR = 1.51; 95% CI, 1.06-2.16), middle/high
school (aOR = 1.99; 95% CI, 1.36-2.92), or university or
other higher education institute (aOR = 2.73; 95% CI,
1.71-4.35) were more likely to undergo breast cancer
screening compared with women who had received no
formal education. Based on the aOR, women with PHI
were more likely to undergo breast screening compared
with those without PHI (aOR = 1.42; 95% CI, 1.12-1.79).
We observed an approximately two-fold decrease in
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breast screening among smokers compared with non-
smokers (aOR = 0.52; 95% CI, 0.35-0.79). Women with a
positive attitude towards the effectiveness of medical
examinations were also more likely to undergo breast
screening compared with women with a negative attitude
or those who had not previously undergone a medical
examination (aOR = 0.18; 95% CI, 0.14-0.23). Breast can-
cer screening was also more common in women with a
self-reported health status of 'fair' (aOR = 1.26; 95% CI,
1.00-1.58).

The data from the current study indicate that participa-
tion in breast cancer screening programs is less than opti-
mal among Korean women aged = 40 years. In addition,
we found that advanced age, low education level, smok-
ing, and a negative attitude towards preventive medical
examinations were significantly associated with poor par-
ticipation in breast cancer screening programs. As
national survey with representative sample was used in
our study, this strengthens generalizability of our results
and could provide a nationwide surveillance assessment
of under-utilization of breast cancer screening.

Advanced age is widely known as a risk factor for breast
cancer and the importance of breast cancer screening in
the elderly has been highlighted for many years[18,19];
this is why the KNSP recommends that all Korean
women aged > 40 years, including those aged > 65 years,
undergo breast cancer screening every 2 years. Similar to
previous studies that investigated socio-demographic fac-
tors [20], we found a negative correlation between pro-
gram participation and age. A previous study has shown
that use of a reminder' system (web proactive system) can
improve mammography rates [21]. Although methods to
improve the mammography rates in elderly women have
not been well studied, some studies have indicated that
increased knowledge of breast cancer screening and free
mammography examinations affect breast screening
rates in the elderly [22,23] It is well known that, for
elderly individuals, having a primary physician and mak-
ing regular visits to this healthcare provider can increase
medical screening rates [24]; hence, physicians should be
encouraged to recommend that women undergo breast
cancer screening.

Our results indicate that, in Korea, household monthly
income is not significantly associated with the breast
screening rate, whereas there is a large disparity in mam-
mography use among women of different education lev-
els. Other studies have used multivariate logistic
regression analysis to show that women were more likely
to undergo a mammography examination if they had a
higher education level. However, some studies have sug-
gested that women with an average level of education
were more likely to participate in organized screening
programs [20,25,26]. Despite this, a general positive cor-
relation between education level and breast cancer
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Table 1: Characteristics of the study population (n = 2,583)

Socio-demographic factors n %
Age (years) 40-49 1001 38.75
50-64 922 35.69
65+ 660 25.55
Education No 422 16.34
Elementary school (< 6 years) 751 29.07
Middle/high school (7-12 1146 4437
years)
University/higher (= 13 years) 264 10.22
Household monthly income? Lowest tertile (< US$650) 851 32.95
Middle tertile (US$650-1,345) 866 33.53
Highest tertile (> US$1,345) 835 3233
National health insurance NHI 2428 94.00
(NHI)/Medicaid
Medicaid 155 6.00
Private health insurance (PHI) No 948 36.70
Yes 1629 63.07
NHI with or without PHI NHI with PHI 1590 65.49
NHI without PHI 832 34.27
Medicaid with or without PHI Medicaid with PHI 39 25.16
Medicaid without PHI 116 74.84
Marital status? With spouse 1769 68.49
Without spouse 812 31.44
Residential area Urban 1952 75.57
Rural 631 24.43
Health behavioral risk
factors
Alcohol Never 1062 41.11
Less than once per month 795 30.78
More than once per month 726 28.11
Lifetime smoker3 No 2348 90.90
Yes 235 9.10
Physical activity of moderate Never 1558 60.32
intensity*
More than once per week 719 27.84
Everyday 306 11.85
Psychological and cognition
factors
Stress Often 926 35.85
Rarely 1657 64.15
Self-reported depression> No 2036 78.82
Yes 546 21.14
Attitude towards Effective 1589 61.52
effectiveness of medical
examination
Not effective/not received 993 38.44

medical exam.
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Table 1: Characteristics of the study population (n = 2,583) (Continued)

Physical function and health

status
Self-reported health status Healthy

Fair

Unhealthy
Number of chronic diseases® 0-3

4+
Disabled” No

Yes
Visual problem No

Yes
Hearing problem No

Yes
Walking problem No

Yes
Limitation in daily activities No

Yes

693 26.83
947 36.66
943 36.51
1497 57.96
1086 42.04
2494 96.55

89 345
1544 59.78
1039 40.22
2202 85.25
381 14.75
1931 74.76
652 25.24
2136 82.69
447 17.31

To calculate income per adult equivalent, we defined as household 'income/square root of person'
2The term 'spouse' refers to an individual who is legally married or cohabiting, 'without spouse' refers to an individual who is single, divorced,

or separated

3'Lifetime smoker' included respondents who reported that they have smoked at least 100 cigarettes in their lifetime and now smoke
4Moderate-intensity activitieswere defined as lasting at least 10 minutes and increasing heart rate slightly compared with sedentary activities
5 Experience of depression was assessed by the question, "During the past 1 year, have you often been bothered by little interest or pleasure

in doing things nearly every day for the past 2 weeks?"

6Chronic diseases such as hypertension, diabetes, cardiovascular disease, lung disease, musculoskeletal disease, gastrointestinal disease, and

anemia
7 Registered as a disabled person

screening program participation seems likely. Other stud-
ies have suggested that household income affects breast
cancer screening program participation, with women
from low-income households less likely to participate
than those from high-income households [27,28]; how-
ever, this has not been reported in all studies [29,30]. A
possible cause of this difference is that, in Korea, all indi-
viduals are entitled to NHI and the government pays 50%
of the mammography examination fee. In addition,
through the KNCSP, the Korean government has pro-
vided free screening services for individuals on low
incomes and those receiving Medicaid since 1999. Such
government financial support might have reduced the
effects of household monthly income on breast screening
participation.

In Korea, basic medical expenses are covered by the
NHI and PHI is used as a supplement only by those indi-
viduals who require additional medical cover [31]; for
example, those who experience a heart attack, stroke, or
cancer, or who require an implant. Therefore, women
with PHI are more likely to be interested in health issues
and medical events, and are more likely to undergo breast
screening.

Of the health behavioral risk factors, smoking status
was shown to be significantly associated with breast can-
cer screening by multivariate logistic regression after
adjusting for other factors. Other studies have shown that
being a nonsmoker is a significant predictor of annual
participation in a breast cancer screening program [28],
possibly reflecting an increased knowledge about the
negative health effects of smoking. Many studies have
also reported differences between smokers and non-
smokers in psychosocial variables that seem to influence
health-behavior decisions [32,33]. The Korean Ministry
for Health, Welfare and Family Affairs (KMIHWAF) also
supports national interventions for smoking cessation by
providing public health services. To improve health
behavior, including breast screening, it is important to
emphasize the importance of breast screening while also
recommending smoking cessation to smokers receiving
these services.

In our study, women with a negative attitude towards
the effectiveness of medical evaluation for early detection
were less likely to undergo breast screening than those
with a positive attitude. Increases in the breast cancer
screening rate in the United States are probably due to
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Table 2: Factors associated with breast cancer screening practice' in univariate analysis (n = 2,583)

Socio-demographic factors % univariate OR 95%(ClI
Age (years) 40-49 35.26 1.0(ref)
50-64 35.25 1 0.83 1.21
65+ 16.36 0.36 0.28 0.46
Education No 14.69 1.0(ref)
Elementary school (< 6 years) 26.90 2.14 1.56 2.92
Middle/high school (7-12 years) 35.17 3.15 2.34 423
University/higher (= 13 years) 45.08 4.77 3.32 6.85
Household monthly income? Lowest tertile (< US$650) 22.68 1.0(ref)
Middle tertile (US$650-1,345) 30.37 1.49 1.2 1.85
Highest tertile (= US$1,345) 37.96 2.09 1.69 2.58
National health Insurance (NHI)/ NHI 30.6
Medicaid
Medicaid 27.74 0.87 0.61 1.25
Private health insurance No 20.57 1.0(ref)
Yes 36.16 2.19 1.81 2.64
Marital status3 With spouse 33.69 1.0(ref)
Without spouse 234 0.6 0.5 0.73
Residential area Urban 31.3 1.0(ref)
Rural 27.73 0.84 0.69 1.03
Health behavioral risk factors
Alcohol Never 27.5 1.0(ref)
Less than once per month 33.96 1.36 1.11 1.66
More than once per month 30.85 1.18 0.96 1.45
Lifetime smoker# No 31.98 1.0(ref)
Yes 14.89 0.37 0.26 0.54
Physical activity of moderate Never 27.34
intensity®
More than once per week 36.44 1.52 1.26 1.84
Everyday 32.03 1.25 0.96 1.63
Psychological and cognitive
factors
Stress Often 29.05 1.0(ref)
Rarely 31.2 1.1 0.93 1.32
Depression® No 30.7 1.0(ref)
Yes 29.49 0.94 0.77 1.16
Attitude towards effectiveness Effective 42.42 1.0(ref)
of medical examination
Not effective/not received 11.28 0.17 0.14 0.22
medical exam.
Physical function and health
status
Self-reported health status Healthy 32.61 1.0(ref)
Fair 34.64 1.09 0.89 1.35
Unhealthy 24.6 0.67 0.54 0.84
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Table 2: Factors associated with breast cancer screening practice! in univariate analysis (n = 2,583) (Continued)

Number of chronic diseases’ 0-3
4+
Disabled? No
Yes
Visual problem No
Yes
Hearing problem No
Yes
Walking problem No
Yes
Limitation in daily activities No
Yes

31.73 1.0(ref)
28.64 0.86 0.73 1.02
30.55 1.0(ref)
26.97 0.84 0.52 1.35
3212 1.0(ref)
27.91 0.82 0.69 0.97
31.65 1.0(ref)
23.36 0.66 0.51 0.85
32.63 1.0(ref)
23.93 0.65 0.53 0.8
31.79 1.0(ref)
23.94 0.68 0.53 0.85

1 Subjects who had undergone a mammaography or breast ultrasonography within the previous 2 years were considered as having received

breast cancer screening as recommended by the KNCSP guidelines

2To derive income per adult equivalent, we defined as household 'income/square root of person'
3The term 'spouse’ refers to an individual who is legally married or cohabiting, 'without spouse' refers to an individual who is single, divorced,

or separated

4'Lifetime smoker' included respondents who reported that they have smoked at least 100 cigarettes and still smoke
5 Moderate-intensity activitiesas were defined as lasting at least 10 minutes and increasing heart rate slightly compared with sedentary

activities

6 Experience of depression was assessed by the question, "During the past 1 year, have you often been bothered by little interest or pleasure in

doing things nearly every day for the past 2 weeks?"

7 Chronic diseases such as hypertension, diabetes, cardiovascular disease, lung disease, musculoskeletal disease, gastrointestinal disease, and

anemia
8 Registered as a disabled person

changes in attitudes to mammography through appropri-
ate education [34]. Our results show that the attitude
towards medical evaluation for early detection is closely
associated with the breast cancer screening rate; hence,
education and public campaigns regarding the impor-
tance of cancer screening for early detection including
breast cancer screening are needed to induce changes in
attitude and, ultimately, to increase the breast cancer
screening rate.

Factors associated with breast cancer screening pro-
gram participation may differ between developed and
developing countries. Recently, the breast cancer screen-
ing rate has increased to 70% in the United States. Many
studies have suggested that, in the United States, having
access to a physician who recommended mammography
was the strongest predictor of breast cancer screening,
whereas breast cancer awareness campaigns and socio-
economic barriers such as low income, unemployment
and a low education level, were less important in predict-
ing breast cancer screening [35-39]. However, in Korea,
the breast cancer screening rate is still low (10-50%), indi-
cating that Korean women are not yet fully aware of the
importance of breast cancer screening. Special attention
should be paid to the elderly, those with a low education
level, smokers, and those with a negative attitude towards
the effectiveness of a medical examination or who have

not previously undergone a medical examination. Educa-
tion and health campaigns should be used to inform these
individuals of the benefits of breast cancer screening; the
participation rate in Korea may then reach that of the
United States, where socio-demographic factors such as
education have a smaller effect on breast cancer screen-
ing rates.

Our study also has several limitations. First, the find-
ings were based on patient self-reported health status
data and may, therefore, suffer from some inaccuracy due
to respondents giving inaccurate reports. Second, Infor-
mation about breast cancer screening was obtained from
the responses to a single question, and any symptoms at
the time of the examination were not reported, although
cancer screening prevention programs of Korea are
designed for individuals with no associated symptoms;
therefore, there might be some misclassification of breast
cancer screening participation by including individuals
with symptoms indicative of breast cancer. However, sev-
eral previous studies have also not considered accompa-
nying symptoms, and used a similar definition of cancer
screening participation [28,40,41]. Third, depression was
also assessed by the self-report questionnaire rather than
being diagnosed by a doctor, so it cannot be said to accu-
rately indicate the incidence of medical depression.
Fourth, because our study used the previous national sur-
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Table 3: Factors associated with breast cancer screening practice' in multivariate analysis2 (n = 2,583)
Socio-demographic Multivariate OR 95%ClI
factors
Age (years) 40-49 1.0(ref)
50-64 1.16 0.92 1.47
65+ 0.61 0.42 0.88
Education No 1.0(ref)
Elementary school 1.51 1.06 2.16
(< 6 years)
Middle/high school 1.99 1.36 292
(7-12 years)
University or higher 273 1.71 4.35
(= 13 years)
Household monthly Lowest tertile 1.0(ref)
income3 (< US$650)
Middle tertile (US$650-1,345) 0.94 0.73 1.21
Highest tertile (= US$1,345) 0.99 0.75 1.3
Private health No 1.0(ref)
insurance
Yes 1.42 1.12 1.79
Marital status* With spouse 1.0(ref)
Without spouse 1.07 0.85 1.35
Health behavioral
risk factors
Alcohol Never 1.0(ref)
Less than once per month 1.09 0.87 1.37
More than once per month 1.00 0.78 1.27
Lifetime smoker> No 1.0(ref)
Yes 0.52 0.35 0.79
Physical activity of Never 1.0(ref)
moderate intensity®
More than once per week 1.11 0.9 1.37
Everyday 1.12 0.84 1.5
Psychological and
cognitive factors
Attitude towards Effective 1.0(ref)
effectiveness of
medical examination
Not effective/not received medical 0.18 0.14 0.23
exam
Physical function and
health status
Self-reported health Healthy 1.0(ref)
status
Fair 1.26 1.00 1.58
Unhealthy 0.94 0.71 1.24
Visual problem No 1.0(ref)
Yes 1.05 0.86 1.29
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Table 3: Factors associated with breast cancer screening practice' in multivariate analysis2 (n = 2,583) (Continued)

Hearing problem No
Yes
Walking problem No
Yes
Limitation in daily No
activities
Yes

1.0(ref)

0.96 0.71 13
1.0(ref)

1.21 0.91 1.62
1.0(ref)

1.15 0.84 1.58

1Subjects who had undergone a mammography or breast ultrasonography within the previous 2 years were considered as having received

breast cancer screening as recommended by the KNCSP guidelines

2Based on a multiple regression model including variables which were significantly associated with breast cancer screening participation in

univariate analysis

3To derive income per adult equivalent, we defined as household 'income/square root of person'
4The term 'spouse’ refers to an individual who is legally married or cohabiting, 'without spouse' refers to an individual who is single, divorced,

or separated

5'Lifetime smoker' included respondents who reported that they have smoked at least 100 cigarettes and still smoke
6Moderate-intensity activitieswere defined as lasting at least 10 minutes and increasing heart rate slightly compared with sedentary activities

vey, we could not collect detailed information about risk
factors of breast cancer or screening specific variables
such as history of breast feeding or parity, and occupa-
tional physical activity.

Conclusions

We found that less than one-third of Korean women aged
> 40 years complied with breast cancer screening recom-
mendations. To improve the participation rate for breast
cancer screening, more attention should be given to vul-
nerable individuals, especially women of advanced age or
with low education levels. In addition, our study indicates
that increased public education and promotional cam-
paigns regarding the effectiveness of medical evaluation
for early detection, including breast cancer screening, are
needed to increase participation in breast cancer screen-
ing programs.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions

KL participated in the design of the study and drafted the manuscript. HL per-
formed the statistical analysis and drafted the manuscript. SP participated in
the design of the study and helped to draft the manuscript. All authors read
and approved the final manuscript.

Acknowledgements
Grant Support: Supported by grant no 09-20090030 from the SNUH Research
Fund.

Author Details

Department of Family Medicine, Seoul National University Bundang Hospital,
166 Gumi-ro, Bundang-gu, Seongnam-si Gyeonggi-do, 463707, Korea,
2Department of the History of Medicine and Medical Humanities, Seoul
National University College of Medicine, 101 Daehangno, Jongno-gu, Seoul,
110744, Korea, 3Department of Ophthalmology, Yonsei University College of
Medicine, 134 Shinchon-dong, Seodaemun-gu, Seoul, 120752, Korea and
4Department of Family Medicine, Seoul National University Hospital, Seoul
National University College of Medicine, 101 Daehangno, Jongno-gu, Seoul,
110744, Korea

Received: 3 February 2009 Accepted: 16 April 2010
Published: 16 April 2010

References

1. Lyon IAfRoC: World Cancer Report. International Agency for Research on
Cancer Press 2003:188-193.

2. Korean breast cancer data of Korean Breast Cancer Society. JKorean
Surg Soc 1996, 55:621-635.

3. Clinical characteristics of Korean breast cancer patients in 1998. The
Korean Breast Cancer Society. J Korean Med Sci 2000, 15:569-579.

4. Nationwide Korean breast cancer data of Korean Breast Cancer
Society. JKorean Breast Cancer Soc 2002, 7:72-83.

5. Ahn SH: Clinical characteristics of breast cancer patients in Korea in
2000. Arch Surg 2004, 139:27-30. discussion 31

6. Ko SS: Chronological changing patterns of clinical characteristics of
Korean breast cancer patients during 10 years (1996-2006) using
nationwide breast cancer registration on-line program: biannual
update. JSurg Oncol 2008, 98:318-323.

7. Annual Report on the Cause of Death Statistics. Korea National
Statistical Office each year .

8. Kerlikowske K, Grady D, Rubin SM, Sandrock C, Ernster VL: Efficacy of
screening mammography. A meta-analysis. Jama 1995, 273:149-154.

9. Mammographic screening for breast cancer: few new data. Prescrire Int
2008, 17:24-27.

10. Humphrey LL, Helfand M, Chan BK, Woolf SH: Breast cancer screening: a
summary of the evidence for the U.S. Preventive Services Task Force.
Ann Intern Med 2002, 137:347-360.

11. Reintgen DCR: Cancer Screening. Mo: Mosby-Year Book, Inc; 1996.

12. Breast Cancer Screening in Korea National Cancer Center Retrieved from
2005 [http//www.ncc.rekr/].

13.  Shin A, Yoon HC, Park SK, Shin HR, Chang SH, Lee KS, Lee DH, Kang DH,
Yoo KY: Breast and uterine cervical screening rate in KMCC. The
preliminary report of 2000 Korean Ministry of Health and Welfare Project II-D-3
2001.

14.  Ministry of Health and Welfare, Korea. National cancer screening programmes
guidelines Seoul: Ministry of Health and Welfare; 2006.

15. Deaton A, Lubotsky D: Mortality, inequality and race in American cities
and states. Soc Sci Med 2003, 56:1139-1153.

16. Cigarette smoking among adults-United States 1992 and changes in
the difinition of current cigarette smoking. MMWR Morb Mortal Wkly
Rep 1994, 43:343-346.

17.  Ainsworth BE, Haskell WL, Whitt MC, Irwin ML, Swartz AM, Strath SJ,
O'Brien WL, Bassett DR Jr, Schmitz KH, Emplaincourt PO, et al.:
Compendium of physical activities: an update of activity codes and
MET intensities. Med Sci Sports Exerc 2000, 32:5498-504.


http://www.biomedcentral.com/1471-2407/10/144
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11068996
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14718270
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18623175
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7799496
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18383654
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12204020
http://www.ncc.re.kr/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12600354
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10993420

Lee et al. BMC Cancer 2010, 10:144
http://www.biomedcentral.com/1471-2407/10/144

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

Use of mammography services by women aged > or = 65 years
enrolled in Medicare—-United States, 1991-1993. MMWR Morb Mortal
Wkly Rep 1995, 44:777-781.

Horton Taylor D, McPherson K, Parbhoo S, Perry N: Response of women
aged 65-74 to invitation for screening for breast cancer by
mammography: a pilot study in London, UK. J Epidemiol Community
Health 1996, 50:77-80.

Ives DG, Lave JR, Traven ND, Schulz R, Kuller LH: Mammography and pap
smear use by older rural women. Public Health Rep 1996, 111:244-250.
Chaudhry R, Scheitel SM, McMurtry EK, Leutink DJ, Cabanela RL, Naessens
JM, Rahman AS, Davis LA, Stroebel RJ: Web-based proactive system to
improve breast cancer screening: a randomized controlled trial. Arch
Intern Med 2007, 167:606-611.

Mandelblatt JS, Schechter CB, Yabroff KR, Lawrence W, Dignam J,
Extermann M, Fox S, Orosz G, Silliman R, Cullen J, Balducci L: Toward
optimal screening strategies for older women. Costs, benefits, and
harms of breast cancer screening by age, biology, and health status. J
Gen Intern Med 2005, 20:487-496.

Halabi S, Vogel VG, Bondy ML, Vernon SW: Recruiting older women for
screening mammography. Cancer Detect Prev 1993, 17:359-365.

Sohl SJ, Moyer A: Tailored interventions to promote mammography
screening: a meta-analytic review. Prev Med 2007, 45:252-261.
Pearlman DN, Rakowski W, Ehrich B, Clark MA: Breast cancer screening
practices among black, Hispanic, and white women: reassessing
differences. AmJPrev Med 1996, 12:327-337.

Kothari AR, Birch S: Individual and regional determinants of
mammography uptake. Can JPublic Health 2004, 95:290-294.

Halliday T, Taira DA, Davis J, Chan H: Socioeconomic disparities in breast
cancer screening in Hawaii. Prev Chronic Dis 2007, 4:A91.

Welch C, Miller CW, James NT: Sociodemographic and health-related
determinants of breast and cervical cancer screening behavior, 2005. J
Obstet Gynecol Neonatal Nurs 2008, 37:51-57.

Vaile MSBCM, Rutter DR, et al.: Breast cancer screening services in three
areas: uptake and satisfaction. JPubl Health Med 1993, 15:37-45.

Sutton S, Bickler G, Sancho-Aldridge J, Saidi G: Prospective study of
predictors of attendance for breast screening in inner London. J
Epidemiol Community Health 1994, 48:65-73.

Lee SY, Chun CB, Lee YG, Seo NK: The National Health Insurance system
as one type of new typology: the case of South Korea and Taiwan.
Health Policy 2008, 85:105-113.

Marteau TM, Hankins M, Collins B: Perceptions of risk of cervical cancer
and attitudes towards cervical screening: a comparison of smokers and
non-smokers. fam Pract 2002, 19:18-22.

McKee SA: Developing human laboratory models of smoking lapse
behavior for medication screening. Addict Biol 2008.

Schueler KM, Chu PW, Smith-Bindman R: Factors Associated with
Mammography Utilization: A Systematic Quantitative Review of the
Literature. J Womens Health (Larchmt) 2008.

Benjamins MR: Religious influences on trust in physicians and the
health care system. IntJ Psychiatry Med 2006, 36:69-83.

Calvocoressi L, Kasl SV, Lee CH, Stolar M, Claus EB, Jones BA: A prospective
study of perceived susceptibility to breast cancer and nonadherence
to mammography screening guidelines in African American and White
women ages 40 to 79 years. Cancer Epidemiol Biomarkers Prev 2004,
13:2096-2105.

Cohen SSSL, Gammon MD, Blot WJ: Obesity and recent mammography
use among black and white women in the Southern Community
Cohort Study United States). Cancer Causes Control 2007, 18:765-773.
Coughlin SSRT, Sabatino SA: Contextual analysis of breast and cervical
cancer screening and factors associated with health care access
among united States women 2002. Soc Sci Med 2008, 66:.
Smith-Bindman R, Miglioretti DL, Lurie N, Abraham L, Barbash RB,
Strzelczyk J, Dignan M, Barlow WE, Beasley CM, Kerlikowske K: Does
utilization of screening mammography explain racial and ethnic
differences in breast cancer? Ann Intern Med 2006, 144:541-553.

Fukuda Y, Nakamura K, Takano T: Reduced likelihood of cancer
screening among women in urban areas and with low socio-economic
status: a multilevel analysis in Japan. Public Health 2005, 119:875-884.
Lian M, Schootman M, Yun S: Geographic variation and effect of area-
level poverty rate on colorectal cancer screening. BMC Public Health
2008, 8:358.

Page 11 of 11

Pre-publication history
The pre-publication history for this paper can be accessed here:
http//www.biomedcentral.com/1471-2407/10/144/prepub

doi: 10.1186/1471-2407-10-144

Cite this article as: Lee et al,, Factors associated with use of breast cancer
screening services by women aged ? 40 years in Korea: The Third Korea
National Health and Nutrition Examination Survey 2005 (KNHANES IIl) BMC
Cancer 2010, 10:144

Submit your next manuscript to BioMed Central
and take full advantage of:

¢ Convenient online submission

¢ Thorough peer review

* No space constraints or color figure charges

¢ Immediate publication on acceptance

¢ Inclusion in PubMed, CAS, Scopus and Google Scholar

* Research which is freely available for redistribution

Submit your manuscript at () -
www.biomedcentral.com/submit BioMed Central



http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7565562
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8762359
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8643816
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17389293
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15987322
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8402722
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17643481
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8909641
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15362474
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17875266
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18226157
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8138773
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17709152
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11818345
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18855800
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18954237
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16927579
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15598767
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17569015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18022299
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16618951
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16054179
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18925965
http://www.biomedcentral.com/1471-2407/10/144/prepub

	Abstract
	Background
	Methods
	Subject selection
	Breast cancer screening outcome measures
	Independent variables
	Statistical methods

	Results and Discussion
	Study population baseline characteristics
	Factors associated with breast cancer screening practices

	Conclusions
	Competing interests
	Authors' contributions
	Acknowledgements
	Author Details
	References
	Pre-publication history

