
Objectives : This study descr ibes t rends in the
socioeconomic disparities in breast cancer screening
among US women aged 40 or over, from 2000 to 2005. We
assessed 1)  the d ispar i t ies in each socioeconomic
dimension; 2) the changes in screening mammography
rates over time according to income, education, and race;
and 3) the sizes and trends of the disparities over time.

Methods : Using data from the Behavioral Risk Factor
Surveillance System (BRFSS) from 2000 to 2005, we
calculated the age-adjusted screening rate according to
re lat ive household income, educat ion level ,  heal th
insurance, and race. Odds ratios and the relative inequality
index (RII) were also calculated, controlling for age.

Results : Women in their 40s and those with lower
relative incomes were less likely to undergo screening
mammography. The disparity based on relative income was
greater than that based on education or race (the RII
among low-income women across the survey years was
3.00 to 3.48). The overall participation rate and absolute

differences among socioeconomic groups changed little or
decreased slightly across the survey years. However, the
degree of each socioeconomic disparity and the relative
inequality among socioeconomic positions remained quite
consistent.

Conclusions : These findings suggest that the trend of
the d ispar i ty  in  breast  cancer screening var ied by
socioeconomic dimension. Continued differences in breast
cancer screening rates related to income level should be
considered in future efforts to decrease the disparities in
breast cancer among socioeconomic groups. More focused
interventions, as well as the monitoring of trends in cancer
screening participation by income and education, are
needed in different social settings.
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INTRODUCTION

Breast cancer is the most commonly

diagnosed cancer among women in the United

States and the second most common cause of

cancer deaths in women, after lung cancer [1].

In 2004, the breast cancer mortality rate in the

United States was 22.0 per 100,000 person-

years, which is four times higher than the rate

of 5.4 in Korea [2]. The American Cancer

Society estimates that 40,000 US women die

from breast cancer every year and that one in

eight (about 12%) is affected by breast cancer

during her lifetime [3]

The risk for breast cancer increases with age,

but several other factors are also associated

with an increased incidence of breast cancer;

these include family history, obesity, benign

breast disease, early menarche, late

menopause, not bearing children, and late

childbearing [4]. However, there is no clearly

defined risk factor that can be modified  in

intervention or prevention. Therefore, breast

cancer screening is critical especially

considering that screening mammography can

decrease breast cancer mortality rates by 20 to

30% in general [5].

Cancer-related organizations such as the

American Medical Association, the American

College of Obstetricians and Gynecologists

(ACOG), and the American Cancer Society

recommend that women age 40 and older have

a mammogram every year. The breast cancer

screening rate has been increasing steadily

since the 1990s but fell slightly between 1999

and 2002 [6]. This drop in the screening rate

raised the concern that breast cancer

occurrence and mortality rates might increase.

Moreover, despite the overall increase in the

screening rate, disparities based on

socioeconomic position still exist in breast

cancer screening [7-10]. The US RHealthy

People 2010Sprogram aims to attain a 70%

breast cancer screening rate by 2010,

regardless of race or social class such as

minorities, the poor, new immigrants, the

uninsured, and women over 70 years of age

[6]. Understanding the strong association

between socioeconomic position and the breast

cancer screening rate in the US may provide

insight into improving the screening rate in

Korea.

Several studies in other countries have

revealed disparities between population

subgroups at each phase of breast cancer:

prevention, occurrence, screening, diagnosis,

and treatment. The trend in the disparities

between groups based on race, age, education,

or income varies greatly [10,11], continually

challenging researchers to explain the basis of
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these changes in disparity. For example,

differences in the incidence and mortality of

breast cancer among income groups have

generally remained the same, whereas racial

disparities, especially between black and white

women, have decreased or even reversed [12].

A recent study indicated that the breast cancer

screening rate is higher in black women than in

white women. However, screening rates

among non-black minority women and women

of lower socioeconomic status are still low, and

the morbidity and death rates have not been

reduced [13,14].

To consider the role of socioeconomic

position in breast cancer disparity

comprehensively, a study must define and

monitor the characteristics of groups that have

fewer screenings. However, most previous

studies have observed the differences among

social classes cross-sectionally [11,15-18].

Only a  few have systematically observed the

trends in disparities by time period according to

socioeconomic differences [19], although

several studies have examined the interaction

between dimensions such as social class,

income, education, race, and region [10].

Harper and Lynch [19] measured state trends

for education inequalities in smoking, binge

alcohol consumption, physical inactivity,

obesity, and seatbelt use [19], but cancer

screening was not included in their study.

Another study showed the national trends in

mammography use by income and race for the

period 1987-1994 [18]. Continued monitoring

of population-based trends and variations in

breast cancer screening use by socioeconomic

position is needed.

In Korea, breast cancer rates have recently

begun to rise sharply, and the incidence is

expected to continue to increase. The breast

cancer incidence among Seoul residents

increased 58.3% between 1993 and 2002 [20].

In addition, over the past 2 years, the breast

cancer screening rate for women aged 40 and

older was 30.8%, far below the 60% goal of

Health Plan 2010. In both Korea and the

United States, improving the breast cancer

screening rate is an important objective for the

national cancer screening projects: RHealth

Plan 2010Sin Korea and RHealthy People

2010Sin the US. Moreover, a thorough grasp

of the impact that socioeconomic position has

on screening behavior can help to reduce the

burden of breast cancer by increasing effective

cancer screening. The inequality level of a

society is reflected in the differential patterns of

the use of prevention services and the

occurrences of disease, treatment, and death.

Confirming the difference in breast cancer

screening rates by socioeconomic position will

help to plan effective intervention to cope with

the ever-increasing occurrence of breast cancer.

In addition, examining the trends in the

difference in breast cancer screening rate by

socioeconomic position in countries like the

US, which already has a high burden of breast

cancer, will suggest practical implications for

understanding and intervening in the increasing

rates of breast cancer in Korea.

In this study, we assessed the difference in the

breast cancer screening rate according to

womenVs socioeconomic position and

reviewed trends in breast cancer screening

disparities by socioeconomic position, using

theWBehavioral Risk Factor Surveillance

SystemV(BRFSS) from 2000 to 2005. We

examined the changes in breast cancer

screening rates and existing disparities by

observing differences in education, income,

and racial demographics over the 5-year

period.

METHODS

I. Data Sources

BRFSS data from 2000 to 2005 were used

for this study. The BRFSS is a US national

survey, conducted by the Centers for Disease

Control(CDC) in cooperation with each state

government. The subjects are civilian, non-

institutionalized adults aged 18 or older, and it’s

purpose is to monitor risk factors related to

health behaviors. The survey is performed on

representative samples in each state, using a

multistage cluster design that includes selected

households as primary probability sampling

units and households randomly selected from

the telephone directory. One adult in each

selected household was interviewed by

telephone. A total of 184,450 to 356,112

people responded to the survey in each state

from 2000 to 2005, with a median response

rate of 76.7% [21].
The BRFSS questionnaire consists of

standardized basic core questions (e.g., health
behaviors and health perceptions) that are
applicable to every state. Breast cancer-related
questions are included in the womenVs health
service section, which is conducted differently
each year and in each state. In the years 2001,
2003, and 2005, the survey was conducted in
13 states only, which resulted in a total number
of samples was about 30% of that in the other
years. More detailed information about BRFSS
is available at the CDC website [21].

For this study, we limited our analyses to
women 40 years of age and older. The study
population of this study consisted of 69,090
women in 2000; 80,996 in 2001; 100,374 in
2002; 111,055 in 2003; 131,660 in 2004; and
161,693 in 2005. Women younger than 40
years old were excluded because W40 or olderV
is the recommend criterion for mammography.
Samples that were missing any key variables
such as income, education, or race were
excluded from the analysis.

II. Measures

The outcome measure was mammogram
screening within the past 2 years. Respondents
who Rever had a mammogram within past 2
yearsSwere selected. Education, household
income, and race were used to determine
socioeconomic position. Education was
classified into four categories: less than high
school, high school graduate, some college,
and college graduate or higher. Income was
evaluated as relative income based on the
annual householdVs income. For relative
income, we substituted the value the
respondent provided with the median value in
the category, and then divided it into quintiles.
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the women, so its relative position was assigned
a value of 0.32+0.53/2=0.585, which is the
proportion of the population above the
midpoint of this group. Using Poisson
regression, we calculated the odds ratios and
95% confidence intervals of these indicators of
socioeconomic position. The odds ratios
represent the relative rate of screening when
comparing two extremes of income level. We
also calculated the RII p-trend by year for
income and education.

SAS (v9.1) and SAS-callable SUDAAN

were used to account for the multistage

complex survey design of the BRFSS [26,27].

RESULTS

Table 1 shows the general characteristics of

the study population. The distributions of the

rates and standard error for assessing an
absolute measure of disparity, taking the
population for 2000 as the standard population.
As a relative measure of disparity, we
calculated the odds ratios and 95% confidence
intervals, and the relative inequality index (RII)
by socioeconomic position. We also analyzed
the yearly change in the screening rate.

The RII is a relative measure of disparity that
was developed to reflect socioeconomic groups
of different sizes [22-25]. It is used to calculate
the relative position of each socioeconomic
position within a segment of the population,
also considering what proportion it is of the
whole. The relative socioeconomic position of
each group ranged from 0 to 1. For example, in
2000, 32% of the women were in the highest
income level; this group was assigned the
proportion of the population above its midpoint,
i.e., 0.16. The second group comprised 53% of

The highest quintile group was categorized as
the high-income bracket, and the lowest
quintile group was the low-income bracket;
quintiles 2, 3, and 4 were then designated as the
middle-income bracket. We could not analyze
occupational disparities because the BRFSS
does not ask about occupation. Race is
classified as white, black, and others. Self-
reported health status was defined as the
healthy group based on the answers
WExcellentVand WGoodVand the unhealthy
group based on the answers WFairVand WPoorV.

III. Statistical Analysis

We present the general demographic
characteristics and the socioeconomic
distribution of the study population from 2000
to 2005. For the breast cancer screening rate by
year, we present the age-adjusted screening

Table 1. Demographic characteristics of study population (women aged over 40 years, from 2000 to 2005)

Age
40-49
50-59
60-69
70+

Mean age(ZSE)
Race/Ethnicity

White
Black
Other

Annual household  income
<15,000
15,000-49,999
[50,000

Education
None or some high school
High school graduate
Attended college or tech
school (1-3 yr of college)
College degree or higher

Health Insurance
Insured
Uninsured

Employment
Employed for wages
Self-employed
Not in labor force

Marital status
Married
Divorced, separated, widowed
Never married

Household size
Mean(ZSD)

Self-reported health status
Good or better
Fair or poor

23,133 (33.13)
17,407 (25.14)
12,609 (18.96)
15,941 (22.75)
58.01Z0.08

55,968 (77.30)
5,145 (09.56)
7,977 (13.12)

9,938 (14.95)
30,311 (53.10)
15,832  (31.93)

9,875 (14.70)
23,201 (34.01)
18,374 (26.79)

17,415 (24.51)

63,138 (91.50)
5,909 (08.36)

29,729 (42.41)
4,609 (06.02)

34,624 (51.56)

35,784 (60.58)
28,761 (34.09)
4,269 (05.31)

2.44Z0.008

53,916 (78.56)
14,983 (21.43)

36.41
27.33
18.36
17.87

56.38Z0.27

23.77
59.89
16.32

22.64
35.06
24.64

17.63

85.94
13.77

47.33
03.40
49.26

36.44
50.28
13.27

02.63Z0.03

70.24
29.75

31.12
24.47
19.47
24.93

58.84Z0.08

11.36
52.71
35.91

10.61
35.55
27.77

26.05

93.83
06.07

41.66
06.41
51.92

63.55
32.32
04.12

2.33Z0.008

81.73
18.26

21.69
18.70
23.38
36.21

62.90Z0.20

63.27
15.17
21.55

34.55
40.34
18.80

06.29

82.60
17.33

22.50
03.23
74.26

29.28
63.06
07.65

2.11Z0.02

57.65
42.34

51.34
33.99
09.34
05.32

51.03Z0.16

88.17
03.65
08.16

00.92
14.88
27.64

56.54

98.37
01.59

61.73
10.61
27.65

91.32
06.54
02.12

2.92Z0.02

94.97
05.02

42,646 (32.11)
44,763 (27.48)
33,369 (17.83)
40,915 (22.56)
58.14Z0.06

130,875 (74.78)
12,464 (09.23)
18,354 (15.97)

21,208 (13.62)
66,861 (46.35)
45,343 (40.02)

18,579 (12.46)
53,589 (32.10)
42,940 (26.35)

46,101 (29.07)

120,875 (89.95)
12,412 (09.92)

64,215 (41.64)
10,674 (06.50)
86,319 (51.85)

83,810 (62.29)
66,662 (32.17)
10,509 (05.53)

2.49Z0.006

124,551 (77.77)
36,475 (22.22)

37.28
27.37
17.15
18.18

56.48Z0.21

22.99
53.07
23.93

18.01
33.88
24.85

23.24

84.68
14.97

45.00
04.31
50.68

37.91
46.30
15.78

2.53Z0.02

69.06
30.93

29.74
27.54
18.26
24.43

58.93Z0.06

10.06
45.00
44.92

07.97
33.24
27.84

30.93

92.81
07.02

41.71
06.68
51.60

65.21
30.56
04.22

2.39Z0.006

81.48
18.51

23.81
20.37
19.96
35.83

62.60Z0.16

58.11
16.07
25.81

31.69
40.04
20.31

07.94

79.21
20.48

19.64
03.74
76.60

29.48
61.70
08.81

53.49
46.51

48.52
36.35
10.87
04.24

51.26Z0.09

85.20
04.85
09.94

00.97
14.22
24.89

59.59

97.98
01.96

62.84
10.15
27.00

89.62
07.69
02.67

94.26
05.73

Note: Unweighted N , % for total, Weighted percent (%) for other cells. All; p<0.001

Weighted percent (%)

Initial year  2000 (N=69,090) Final year 2005 (N=161,693)

Race Relative income Race Relative income

Total (N, %) Black White Low High Total (N, %) Black White Low High
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demographic characteristics for the beginning

(2000) and ending (2005) years are presented.

The change in distribution of each

demographic across all 6 years was examined.

In 2000, 14.9% of the study population was in

the low-income group, with an annual

household income of $15,000 or under; 31.9%

was in the high-income group, with an annual

household income over $50,000. The

percentage in the high-income group increased

slightly each year; in 2005, 40.0% of the

sample was in the high-income group, while

the proportion in the low-income group

remained the same at 13.6% and the proportion

in the middle-income group fell from 53.1 to

46.3%. With respect to the education level, the

proportion of those with a college degree or

more increased from 24.5 to 29.0%. There was

no significant change in employment, marital

status, or health status throughout the study

period.

The distributions of general characteristics

between races differed significantly. Black

women were more likely to have Wless than

high schoolVeducation, large proportions were

divorced or widowed, and reported poor

health. The pattern of a shrinking middle

income group was similar among both races,

although white women showed a slightly

greater degree of change. Overall, white

women were more likely to have a higher

education level, to be married, and to report

good health, compared with black women.

They showed lower rate of employment,

higher rate of Wnot in labor forceV, but still had

a higher rate of being insured. The differences

in general characteristics also varied

significantly by income level. Those in the

low-income group were more likely to be aged

60 or over and to be black, unemployed, and

divorced or widowed, with the lowest level of

education and poor health.

Table 2 shows the crude rate of mammo-

graphy by year. In 2000, the percentage of

women aged 40 or over who reported having

had a mammogram within the past 2 years was

76.6%. In 2005, it was 74.8%, reflecting a

slight decrease (p<0.001). In 2000, the

screening rate for women in the lowest relative

income group was 68.2%, compared with

84.3% for women in the highest income group.

In 2005, the rates decreased for both groups: to

66.0% in the lowest income group and to

80.9% in the highest income group. The drop

was greater in the highest income group.

Several characteristics were observed for those

who had the lower screening rates: they tended

to be less educated, unmarried, live alone, and

report poor health status. By contrast, those

with higher screening rates were more likely to

be employed or self-employed, married, and

live in multi-people households. Insured

women also had higher screening rates, with

the range of 79.3-78.8% compared with 51.2-

54.4% for uninsured people. These parameters

were consistent from 2000 to 2005, and the

yearly changes in income level, education

level, and health status were significant.

As Table 3 shows, the breast cancer screening

rate differed by education level, income level,

race, and insurance status. The screening rate

was slightly lower in white women (77%) than

in black women (78%), a finding that was

significant across all survey years. The

difference in screening rate by income level

was also apparent throughout the survey years

with statistical significance. In addition, across

all years, the RII for income level was greater

than the RII for education level. Odds ratio for

getting mammogram among the relative

income groups also consistently had a highest

range of difference -from 2.64 to 3.69-among

highest and lowest level within each

socioeconomic positions. The disparities

among education level were smaller than that

by income level, with range of 2.2-2.5. Racial

disparity showed the least difference, with the

odds ratio of screening among black women

ranged from 0.84-0.93, compared with white

Table 2. Age-adjusted proportion of participation in the breast cancer screening (weighted %)

Age
40-49
50-59
60-69
70+

Relative Income
Low
Middle
High

Race
White
Black

Education
Less than high  school
High school
Some college
College or higher

Health insurance
Insured
Uninsured

Employment
Employed
Self-employed
Not in labor force

Marital status
Married
Divorced, separated, widowed
Never married

Household size
Single HH
Number of HH [2

Health status
Good or better
Fair or poor

Total

70.93
81.93
82.04
75.86

68.25
78.04
84.25

77.26
78.29

67.19
75.96
78.74
82.08

79.30
50.92

77.59
71.72
76.97

79.28
73.62
71.23

75.13

77.76
74.05

76.68

70.91
82.11
81.08
72.96

64.95
77.59
85.12

76.71
78.63

65.38
76.27
76.77
81.76

78.68
50.27

77.75
72.35
75.41

78.98
72.23
68.82

73.73
76.89

77.72
72.78

76.19

69.86
81.01
81.08
76.27

66.95
77.66
83.06

77.14
78.02

66.52
75.23
77.86
81.20

78.90
52.74

77.53
71.21
75.88

78.68
73.11
68.93

75.49
76.48

77.33
72.60

76.26

68.72
81.08
82.48
73.20

66.93
76.56
83.04

75.44
78.01

66.62
74.07
76.00
81.65

77.86
53.05

76.51
73.93
74.88

77.51
72.45
70.95

74.71
75.72

76.60
71.86

75.49

66.43
79.33
80.58
75.72

65.38
75.17
81.34

75.32
75.62

65.58
73.39
74.78
79.57

77.26
49.82

75.34
69.14
74.57

76.82
71.22
68.34

74.24
74.57

75.91
69.62

74.49

68.17
79.19
80.58
74.79

66.00
75.00
80.98

74.94
75.92

66.44
73.37
74.37
80.38

77.58
48.50

76.18
68.15
74.56

77.34
71.14
67.82

73.79
75.17

75.92
71.19

74.88

2000
(N=69,090)

2001
(N=80,996)

2002
(N=100,374)

2003
(N=111,055)

2004
(N=131,660)

2005
(N=161,693)
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women as a reference.

The RIIs calculated for income and education

level differed significantly by year and by

socioeconomic position indicators. The RII for

income level was highest (4.07) in 2001 and

then fell slightly in 2004 and 2005, to 3.61 and

3.57, respectively. The RII for education level

was highest in 2001 at 2.58 but remained

relatively consistent over the years. We verified

the p-value of the interaction between years

and indicators in the analysis, and also checked

the significance of the change in the yearly

trends for the screening rate by socioeconomic

status. The interactions of race, education, and

income with year were all significant

(p=0.0363, 0.0177, and 0.0121, respectively).

Figure 1 shows the trends for the disparities

in the breast cancer screening rate based on

income, race, and education. The disparity

based on income was calculated as the absolute

difference between the rate in the lowest

income group and that in the highest income

group. The racial disparity in rates was

calculated by subtracting the rate among black

women from the rate among whites. In 2000,

the difference in the screening rate between

women at the two income levels was 19.2%. In

2001, it increased to 23.6%; after 2002, it

remained in the range 17-18%, decreasing

slightly to 17.4% in 2005. The size of the racial

disparity was in the range of 0.2-1.9%. It had

negative values for the years when the

screening rate among black women was higher

than that among white women. The size of

income disparity and educational disparity

were similar. The largest disparity was that

based on income levels for all of the survey

years, and racial disparity was smallest in its

absolute size.

Table 3. Age-adjusted participation rate* according to socioeconomic position, age adjusted odds ratio (95% confidence intervals) and Relative Inequality
Index(RII) in breast cancer screening among US women age 40+, 2000-2005

Race
White
Black

Income
High
Middle
Low
RII

Education
Less than high  school
High school
Some college
College or higher
RII

Health insurance
Insured
Uninsured

77.19 Z0.29
78.21Z0.92

85.82Z0.95
78.45Z0.38
66.62Z0.79

66.20Z1.02
75.54Z0.47
79.13Z0.49
82.79Z0.51

79.31Z0.27
51.21Z1.57

0.93 (0.84, 1.04 )
1.00

3.08 (2.70, 3.51)
1.85 (1.70, 2.01)

1.00
3.71 (3.46, 3.98)

1.00
1.61 (1.46, 1.77)
1.98 (1.79, 2.19)
2.52 (2.26, 2.81)
1.36 (1.33, 1.38)

3.82 (3.44, 4.24)
1.00

76.58Z0.50
78.99Z1.36

87.39Z1.57
77.91Z0.65
63.81Z1.31

65.01Z1.73
75.92Z0.75
77.02Z0.87
82.07Z0.87

78.65Z0.45
53.68Z2.22

0.87 (0.74, 1.03)
1.00

3.69 (2.97, 4.58)
2.04 (1.78, 2.33)

1.00
4.07 (3.57, 4.65)

1.00
1.74 (1.49, 2.03)
1.85 (1.57, 2.18)
2.52 (2.12, 3.01)
2.58 (2.29, 2.91)

3.94 (3.36, 4.62)
1.00

76.97Z0.24
78.29Z0.87

84.14Z0.81
78.08Z0.34
65.50Z0.73

65.53Z1.03
74.86Z0.41
78.15Z0.44
81.54Z0.49

78.83Z0.26
54.38Z1.36

0.93 (0.84, 1.03)
1.00

3.01 (2.69, 3.36)
1.90 (1.77, 2.05)

1.00
3.68 (3.47, 3.90)

1.00
1.57 (1.43, 1.73)
1.89 (1.71, 2.09)
2.38 (2.14, 2.64)
2.56 (2.43, 2.71)

3.38 (3.10, 3.69)
1.00

* Calculated by direct age standardization ( 5 year interval) using the 2000 BRFSS population as the standard
\Adjusted for age

Weighted percent (%)

2000 (N=69,090)

Participation rate 
(%) ZSE

Odds Ratio\

(95% C.I.)
Participation rate (%) Odds Ratio\

(95% C.I.)
Participation rate (%) Odds Ratio\

(95% C.I.)

2001 (N=80,996) 2002 (N=100,374)

Table 3. Age-adjusted participation rate* according to socioeconomic position, age adjusted odds ratio (95% confidence intervals) and Relative Inequality
Index(RII) in breast cancer screening among US women age 40+, 2000-2005 (Continued)

Race ]

White
Black

Income]

High
Middle
Low
RII(p for trend=0.0177)

Education]

Less than high  school
High school
Some college
College or higher
RII(p for trend=0.0649)

Health insurance]

Insured
Uninsured

75.46Z0.38
75.24Z0.43

83.77Z1.20
76.83Z0.55
65.60Z0.96

65.68Z1.32
73.59Z0.66
76.23Z0.75
82.55Z0.67

77.82Z0.39
53.40Z2.07

0.84 (0.73, 0.97)
1.00

2.95 (2.52, 3.45)
1.77 (1.59, 1.96)

1.00
3.69 (3.30, 4.12)

1.00
1.47 (1.30, 1.67)
1.70 (1.49, 1.95)
2.50 (2.17, 2.88)
2.51 (2.26, 2.78)

3.21 (2.82, 3.67)
1.00

75.04Z0.24
76.03Z0.79

82.16Z0.70
75.51Z0.33
64.03Z0.66

64.85Z0.94
72.87Z0.40
75.07Z0.44
80.07Z0.41

77.11Z0.23
52.05Z1.29

0.94(0.87, 1.03)
1.00

2.86 (2.61, 3.14)
1.76 (1.65, 1.88)

1.00
3.61 (3.43, 3.79)

1.00
1.49 (1.37, 1.62)
1.67 (1.52, 1.82)
2.26 (2.06, 2.47)
2.46 (2.35, 2.58)

3.32 (3.06, 3.61)
1.00

74.75Z0.44
76.64Z1.23

82.46Z1.04
75.14Z0.60
65.06Z1.02

65.01Z1.46
72.93Z0.69
74.56Z0.80
81.01Z0.69

77.42Z0.41
51.41Z1.96

0.91 (0.79, 1.05)
1.00

2.64 (2.26, 3.07)
1.66 (1.49, 1.84)

1.00
3.57 (3.21, 3.97)

1.00
1.47 (1.29, 1.68)
1.60 (1.39, 1.84)
2.33 (2.01, 2.70)
2.43 (2.20, 2.69)

3.73 (3.25, 4.27)
1.00

0.0363

0.0121

0.1983   
0.0177

0.0110
0.0542

* Calculated by direct age standardization ( 5 year interval) using the 2000 BRFSS population as the standard
\Adjusted for age,  ] p for SEP difference  <.0001

2003 (N=111,055)

Participation rate (%) Odds Ratio\

(95% C.I.)
Participation rate (%) Odds Ratio\

(95% C.I.)
Participation rate (%) Odds Ratio\

(95% C.I.)

2004 (N=131,660) 2005 (N=161,693)
P for trend across

year
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The trends in the screening rate by race and

by income level within race are shown in

Figure. 2, and the disparity based on income

within race is shown in Figure. 3. Across the

survey years, the income disparity was greater

in white women than in black women, and the

racial disparity was larger in the lower income

group than in the higher income group.

DISCUSSION

In this study, we confirmed differences in the

breast cancer screening rate based on womenVs

socioeconomic positions; we also reviewed

trends in the breast cancer screening disparity

based on relative income level, education level,

and race. The study period was 2000 to 2005,

and we used data from the Behavioral Risk

Factor Surveillance System.

Between 2000 and 2005, the rate of

mammography use decreased slightly for all

women 40 and older (p<0.001). The decreases

were consistent across all socioeconomic

groups. The three groups of women least likely

to report having had a recent mammogram

were those in their 40s, those in the lowest

relative income group, and those without

insurance. The disparity in the rate of recent

mammography based on income level did not

decrease but remained greater than that based

on race or education level; in fact, it

consistently remained 10-15% higher than the

difference in the rate between white and black

women. The racial disparity did not change

significantly over time. The educational

disparity decreased over time and might have

been affected by a sharp increase in the number

of poorly educated women who had recently

had a mammogram.

In previous studies of breast cancer screening

rates, high income, high education level,

current employment, and central city residence

were all positively associated with the use of

mammography [28]. Even when women had a

usual source of care with high accessibility to

primary health care, the screening rate differed

among socioeconomic positions [29]. The

trend toward women with a lower

socioeconomic position receiving less

screening is a long-observed result, and it

remained the same after adjusting for race or

insurance status. Studies have suggested

potential explanations associated with a lower

screening rate in lower socioeconomic position

[29]. People in lower social classes rarely have

insurance; and they have low accessibility to

health facilities and can usually access only

lower-level medical treatments; they may have

 
 

 

Figure 1. Trend in socioeconomic disparity in the use of breast cancer screening services in the past 2
years among women age 40 or over, 2000~2005.

  
  
  

Figure 2. Trends in income disparity within racial groups, 2000~2005.

Note: Disparity calculated as the absolute difference in the participation rates between the highest and lowest position in each index 

Note: L-H in White denotes the absolute difference in the participation rate between the highest and lowest income in White
women; L-H in Black denotes the the absolute difference in the participation rate between the highest and lowest income in
black women

   
   
   

Figure 3. Trends in racial disparity within relative income groups, 2000~2005.

Note: W-B in Low imcome denotes the absolute difference in the participation rate between white and black women at a low
income level; W-B in High income denotes the absolute difference in the participation rate between white and black women at
a highest income level.
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a low level of education and lack knowledge

on cancer prevention and precautions [30,31].

The literature on the cancer screening rate

according to socioeconomic position in both

the US and Korea reveals that the differences

based on education level are more consistent

than those based on income level [30-34] . In

this study, however, the differences in

screening rates based on income level appeared

to be more consistent than those based on

education level. One explanation might be that

we used relative income, not absolute income.

This study found that black women were

more likely than white women to report recent

mammography use, which corresponds to the

findings of other recent studies. In contrast to

the increased disparity in the breast cancer

mortality rate between black and white

women, recent reports show that the racial

difference in the breast cancer screening rate in

the US has decreased or even reversed, owing

to an increase in the rate among black women

[5]. Some mixed findings have been reported.

For example, one study asserts that the

screening rate in black women is as low as ever

[10], and another contends that researchers can

eliminate or even reverse the disparity based on

race by adjusting for socioeconomic

differences [32]. In a different report, the

screening rate in low-income black women

was higher than that in low-income white

women after adjusting for access to medical

treatment and geographical factors [35].

Therefore, whether racial disparity in breast

cancer screening has increased or decreased is

controversial. 

Over the past decade, programs promoting

mammograms might have helped to increase

the screening rate among low-income black

women. The National Breast and Cervical

Cancer Early Detection Program, based in

community clinics in counties that are home to

many low-income black women, has targeted

African-American women [33]. Its report

indicates that various efforts to increase

mammogram rates among these women have

begun to have a positive impact on the racial

difference in the screening rate.

Changes in health care delivery, such as

eliminating out-of pocket expenses to health

and maintenance organization subscribers,

providing consistent contact with primary care,

and reimbursing 80% of the cost of biennial

screening mammography for Medicare

beneficiaries since 1991, might have helped to

increase the rate of mammography until the

end of the 1990s [34,36]. However, many

women with insurance still do not take

advantage of their mammography benefits.

More recently, an overall drop in the breast

cancer screening rate was reported, and the

reason for the decrement is not yet clear. The

rate could be affected by many factors,

including the unmet health care needs of an

aging population, the shortage of mammo-

graphy specialists, the increasing number of

uninsured people, and the declining access to

primary health care. In addition, the rate may

be affected by personal characteristics,

including patient knowledge, behavior, and

literacy level, as well as the cultural beliefs,

language, and assimilation process of recent

immigrants. Moreover, despite eliminating the

racial disparity in the screening rate, the

income disparity did not decline. A recent

study [37] suggested that differences in the rate

of physician recommendation for mammo-

graphy could help explain the income disparity

in the screening rate and concluded that

socioeconomic position, but not race/ethnicity,

was related to obtaining a physician

recommendation.

We stratified the screening rate difference

based on income by race and found that the

income disparity among white women was

larger than that among black women. The

screening rate difference based on race within a

relative income level was also consistent for

both the low- and high-income groups, but the

magnitude of the racial disparity was greater

within lower income groups.  It will be

important to define the vulnerable population

and apply interventions that are most

appropriate for the target population. In

addition, more focused interventions are

needed in the US to reverse the inequalities

based on income and education than that based

on race.

Several researchers have tried to determine

the reasons for the disparities in the rates of

breast cancer diagnosis, treatment, and death.

One study [29] compared the breast cancer

screening rate between women in Quebec,

Canada, who are covered by national health

insurance, and women in the US, where 10.3%

of the population is not insured. The

researchers found that the differences in the

screening rate based on income were very

similar between the two groups, even after

adjusting for medical insurance. Although,

economic factors may not influence the

screening rate directly. For example, women

with higher income are likely to have greater

knowledge of the benefits of screening, or

different attitude toward the benefits and risks

of screening and are generally more active

users of health care services, compared with

lower-income women [5,32,34].

A comparative study of the breast cancer

screening rates in four Western countries

examined the relative disparity between the

highest and lowest socioeconomic groups [38].

The disparity was 1.32 in 1994 and 1.29 in

2003 in Canada; 1.08 in 2002-2003 in

England; 1.06 in 2001-2003 in New Zealand;

and 1.01 (83/82) in 1997 and 1.04 (85/82) in

2003 in the US. The socioeconomic position

was measured using a deprivation index for

New Zealand and England and using

individual income for the US and Canada. We

confirmed that an inequality in breast cancer

screening based on income level continues to

exist worldwide, despite differences in the

medical systems and the standards for

inequality. Some European countries are

beginning to introduce interventions focused

on improving health behaviors and increasing

the accessibility to health care, in order to
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increase the screening rates among people of

lower socioeconomic status. In Korea, the

comprehensive Health Plan 2010 specifies a

cancer management plan as one of its core

projects. It aims to increase the current

treatment rate of five major cancers (40.3%) to

60% by 2010. As we have learned from

examples in Europe and the US, adequate

interventions should be made to reduce the

inequalities based on socioeconomic position,

in addition to efforts to improve the overall

screening rate.

This study has several limitations based on

the BRFSS data that we used. First, we could

not determine occupational disparities in breast

cancer screening because the BRFSS does not

include data on occupation. Second, the

BRFSS asks about the respondentVs experi-

ence with mammography, which includes

mammography for all breast-related clinical

symptoms, and the reported mammography

may not have been related to the early

detection of cancer; therefore, the breast cancer

screening rate might have been overestimated.

Third, the BRFSS is a telephone interview,

therefore it is impossible to survey those people

who have only a mobile phone or who do not

have a home telephone; this may affect the

generalizability of the survey, as it might not

represent the entire US female population.

Fourth, for the years 2001, 2003, and 2005, the

questionnaire module related to womenVs

health including mammography, was

conducted in some but not all states, which

reduced the number of responses to about 30%

of the total. Furthermore, the uneven

geographical distribution might have provided

limited representation of the entire US

population.

Despite decreasing racial disparity in the

screening rate, the disparity based on income

and education did not decline during the period

from 2000 through 2005. It remained fairly

consistent, and low-income women were more

vulnerable to racial disparity while white

women had a larger income disparity than

black women. One possible reason for this

finding is that although US efforts to make

screening more accessible have focused on this

income gap, the benefits of intervention have

not yet been realized. The efforts to increase

mammography among low income women in

the US need to be investigated further.

Simultaneously, in order to increase the

appropriate use of mammography among

women from diverse social and cultural

settings, we should consider the many factors,

especially income and education, which

continue to influence womenVs decisions to

have a mammogram.
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