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Abstract

Objective The National Breast and Cervical Cancer Early

Detection Program (NBCCEDP) provides breast and cer-

vical cancer screens to low-income, uninsured, and un-

derinsured women. We describe the number and proportion

of women eligible for cervical cancer screening services

and the proportion of eligible women screened over the

period 1997–2012.

Methods Low-income, uninsured, and underinsured

women aged 18–64 years who have not had a hysterectomy

are eligible for cervical cancer screening through the

NBCCEDP. We estimated the number of low-income,

uninsured women using data from the US Census Bureau.

We adjusted our estimates for hysterectomy status using

the National Health Interview Survey and the Behavioral

Risk Factor Surveillance System. We used data from the

NBCCEDP to describe the number of women receiving

NBCCEDP-funded screening and calculated the proportion

of eligible women who received screening through the

NBCCEDP at the national level (by age group, race/eth-

nicity) and at the state level by age group. We used the

Medical Expenditure Panel Survey to estimate the pro-

portion of NBCCEDP-eligible women who were screened

outside the NBCCEDP and the proportion that are not

screened.

Results We estimate that in 2010–2012, 705,970

women aged 18–64 years, 6.5 % (705,970 of 9.8 mil-

lion) of the eligible population, received NBCCEDP-

funded Pap tests. We estimate that 60.2 % of eligible

women aged 18–64 years were screened outside the

NBCCEDP and 33.3 % were not screened. The

NBCCEDP provided 623,603 screens to women aged

40–64 years, an estimated 16.5 % of the eligible

population, and 83,660 screens to women aged

18–39 years, representing an estimated 1.2 % of the

eligible population. The estimated proportions of eligible

women screened in each state ranged from 1.5 to 32.7 %

and 5 % to 73.2 % among the 18–64 and 40–64 years

age groups, respectively. Changes in the proportion of

eligible women screened over the study period were

nonsignificant.

Conclusions Although the program provided cervical

screening to over 700,000 women between 2010 and 2012,

it served a small percent of those eligible. The proportion

of women screened varied substantially across age groups,

racial/ethnic groups, and states. Many low-income, unin-

sured women are not being screened.
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Introduction

The incidence of and mortality from cervical cancer in the

USA have declined over time as a result of progress in

primary prevention, early-stage disease detection, and

treatment [1]. However, there are still opportunities to

improve the care of women with cervical cancer. In 2010,

11,918 women were diagnosed with cervical cancer, and

3,939 women died from the disease [2].

The United States Preventive Services Task Force

(USPSTF) recommends screening for cervical cancer in

women aged 21–65 every 3 years with Papanicolaou smear

testing (Pap test) or in women aged 30–65 every 5 years with

a combination of Pap test and human papillomavirus testing

[3]. The Healthy People 2020 objective for cervical cancer

screening is to screen 93 % of women aged 21–65 years by

the year 2020 [4]. Current screening proportions fall short of

this target and, in fact, have exhibited a small but statistically

significant decline from 2000–2010. As of 2010, only 83 %

of women in this 21–65 years age group were up-to-date

with screening. Screening proportions for some groups of

women are even lower, including Asian women (75 %), and

women lacking a usual source of care (65 %) or health in-

surance (64 %) (CDC 2012b) [5].

To reduce disparities in cervical cancer screening pro-

portions, the US Congress established the National Breast

and Cervical Cancer Early Detection Program

(NBCCEDP) in 1991 to help low-income, underinsured,

and uninsured women gain access to screening and diag-

nostic exams for breast and cervical cancer [6]. The

NBCCEDP is implemented through cooperative agree-

ments between the Centers for Disease Control and

Prevention (CDC) and 67 grantees representing health

departments in all 50 states, the District of Columbia (DC),

5 US territories, and 11 American Indian and Alaska Na-

tive (AIAN) tribes or tribal organizations. The grantees

typically establish subcontracts with healthcare providers

across the state to deliver screening services. The local

healthcare providers are diverse and include local health

departments, Federally Qualified Health Centers, commu-

nity health centers, Indian Health Service clinics, private

clinics, hospitals, and other healthcare systems.

In 2012, the NBCCEDP provided $158 million to these

67 grantees. Per congressional mandate, at least 60 % of

federal funds received by the grantees must be spent on

provision of clinical services. The remaining funds are used

for program management, data collection, quality assur-

ance and improvement, partnership development, profes-

sional education, public education, outreach, and

evaluation. The NBCCEDP provides cervical cancer

screening services to low-income, uninsured women aged

21–64 years. Estimates of NBCCEDP reach for breast

cancer screening are reported elsewhere in this monograph

[7]. Treatment for women diagnosed with cervical cancer

through the NBCCEDP is covered by state Medicaid

funding through the Breast and Cervical Cancer Treatment

Act of 2000 (Public Law 106-354), the Native American

Breast and Cervical Cancer Treatment Technical Amend-

ment Act of 2001 (Public Law 107-121), and outside

sources. A detailed description of the NBCCEDP and its

history are available elsewhere [6, 8, 9].

Our previous report [10] was the first to describe the

extent to which the NBCCEDP helped meet the cervical

cancer screening needs of the underserved population in

the USA. Previously, we estimated that the NBCCEDP

screened 8.7 % of eligible women aged 18–64 years for

cervical cancer over the period 2004–2006. The proportion

of women screened varied by age group, race/ethnicity, and

across states. We estimated that the NBCCEDP screened

22.6 % of eligible women aged 40–64 years, 2.3 % of

eligible women aged 18–39 years, 7.3 % of eligible His-

panic women, 6.5 % of eligible non-Hispanic black

women, and 9.7 % of eligible non-Hispanic white women

[10]. The purpose of this study is to update the 2004–2006

analysis by Tangka et al. [10], using data from 2010 to

2012 and to describe trends in the number of women

eligible and proportion of eligible women screened be-

tween 1997 and 2012. We also estimated the proportion of

women screened by state and by race/ethnicity, the pro-

portion of eligible women who received non-NBCCEDP-

funded Pap tests, and the proportion of eligible women who

are not screened. This report describes the extent of the

nation’s only organized screening program provision of

cervical cancer screening services to underserved women

in the USA over time. Information from this study is cru-

cial for understanding the reach of the NBCCEDP, iden-

tifying populations that could benefit from better access to

screening services, and targeting specific interventions for

hard-to-reach women.

Methods

Eligibility for the NBCCEDP cervical cancer screening

services

We used data from the Current Population Survey Annual

Social and Economic Supplement (CPS ASEC) for calen-

dar years 1997–2012 to estimate the number of eligible
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women for 3-year time intervals by age group, state, and

race/ethnicity. The CPS is a monthly survey conducted by

the US Census Bureau for the Bureau of Labor Statistics

that collects information on employment; as well as de-

mographic information including age, family size, sex,

race, and Hispanic origin. The US Census Bureau applies a

probability sample to draw about 100,000 addresses

(78,000 households) participating in the CPS for the CPS

ASEC. Interviewed households are asked a set of supple-

mentary questions about their health insurance coverage

and income during the previous year [11]. Respondents

were considered uninsured if they were not covered by any

type of private or government health insurance for the

entire previous year. The methods used to collect and re-

port CPS ASEC are described elsewhere [11–14].

The NBCCEDP provides cervical cancer screening

services to uninsured or underinsured low-income women

aged 21–64 years (18–64 years before the USPSTF cervi-

cal cancer recommendation of 2012 [3]) with a cervix

(those who have not had a hysterectomy with removal of

the cervix). Underinsured women are those with limited

coverage or a high deductible or co-payment for cervical

cancer screening. Women with incomes 250 % of the

federal poverty level (FPL) are classified as ‘‘low income’’

[6]. NBCCEDP grantees have the flexibility to establish

their own eligibility criteria within federal guidelines. As

of 2012, 31 grantees set income eligibility criteria at 250 %

of FPL and 20 set income eligibility criteria at lower

poverty levels (17 at 200 % FPL, two at 225 % FPL, and

one at 185 % FPL). Alaska and Hawaii have higher

poverty level thresholds that are not reflected in the US

Census Bureau’s definition of poverty. Estimates were

adjusted to approximate the FPL in those states.

The CDC prioritizes screening of women aged

40–64 years who have not been screened in the past

5 years for cervical cancer [15]. In 2012, about half of all

NBCCEDP grantees restricted eligibility to women aged

40 or older. Although the majority of women 65 years and

older are covered by Medicare and are not eligible for the

NBCCEDP, some NBCCEDP grantees screen women age

65 years and older who are either ineligible or cannot af-

ford the premium to enroll in Medicare part B. Our analysis

includes only women aged 18–64 years. Women without a

cervix are not eligible for cervical cancer screening through

the NBCCEDP. The CPS ASEC does not record whether

respondents have had a hysterectomy, and so we adjusted

estimates of the number of eligible women downward to

account for the proportion of women who have had a

hysterectomy.

We used the National Health Interview Survey (NHIS)

to estimate the proportion of women in the USA who have

had a hysterectomy. The NHIS is the principal source of

information on the health of a nationally representative

sample of the civilian non-institutionalized US population.

Conducted annually by CDC’s National Center for Health

Statistics (NCHS), the NHIS collects health information

during in-person interviews. Each year one or more sup-

plements are included in the NHIS that focus on specific

health topics. The 2005 NHIS supplement on cancer con-

trol was able to provide estimates of the national proportion

of US women who have had a hysterectomy by socioeco-

nomic group [16]. A full description of the NHIS is

available online [17].

We used the BRFSS to estimate the proportion of

women who have had a hysterectomy at the state level.

BRFSS is a state-based telephone survey of the civilian,

non-institutionalized adult population and collects infor-

mation on health practices and risk behaviors. A full de-

scription of the BRFSS is available online [18]. Because of

the small proportion of women without a cervix in the three

age groups in each state, we used the percentages of

women who had a hysterectomy for each age category,

irrespective of income and insurance status, to make the

adjustment at the state level. In this article, ‘‘eligible

women,’’ refers to the women eligible for NBCCEDP-

funded Pap test, ‘‘women screened’’ refers to women who

received Pap tests within a given 3-year period, and

‘‘screened by the NBCCEDP’’ means screened by provi-

ders who received CDC funding from grantees of the

NBCCEDP.

The number of women screened by NBCCEDP

Information on the number of women screened by the

NBCCEDP was obtained from the NBCCEDP grantees.

CDC administers and collects a standardized set of data re-

ported by grantees on all screening services funded in part or

in full by the NBCCEDP, known as minimum data elements

(MDEs). Service-level records are reported and include a

unique patient identifier to track women receiving services

over time. The MDEs include data on demographic char-

acteristics, service dates, tests performed, test results, and

outcomes. Demographic data are self-reported. The MDEs

provide information on the number of women who received

NBCCEDP-funded Pap tests during the study period. For the

purposes of our study, we counted women screened based on

their state of residency within the 50 states and DC. We

classified women by age and race/ethnicity groups. More

information on the components and structure of NBCCEDP

and methods for collecting and reporting NBCCEDP data

have been described elsewhere [6, 19, 20].

Following the previous report [10], groups were

categorized for aged 18–64, 18–39, and 40–64 years.

Based on Census Bureau convention, we categorized

women who reported that they were of Hispanic origin as

Hispanic regardless of race. We categorized the remaining

Cancer Causes Control (2015) 26:671–686 673

123



women, who were non-Hispanic, into one of the following

racial groups: non-Hispanic white, non-Hispanic black,

non-Hispanic AIAN, and non-Hispanic Asian and Native

Hawaiian and other Pacific Islander (ANHOPI). The non-

Hispanic ANHOPI race category includes those who re-

ported any combination of Asian, Native Hawaiian, or

other Pacific Islander, and no other race or ethnicity. Re-

porting of race and Hispanic origin is optional in the

NBCCEDP. Eligible population estimates were not avail-

able for 1.9 % of screened women with unknown or mul-

tiple race/ethnicity information. These women were

excluded from the screening proportion calculations.

Eligible women screened outside the NBCCEDP

We used the 2009–2011 Medical Expenditure Panel Survey

(MEPS) to estimate the proportion of women receiving Pap

tests in the eligible population based on the USPSTF-rec-

ommended 3-year screening interval. MEPS is a nationally

representative survey of the civilian and non-institutional-

ized population, and is administered by the Agency for

Healthcare Research and Quality. MEPS collects infor-

mation including individuals’ demographics, and their

health and insurance status. Using the 2011 MEPS, we

calculated the proportion of women aged 18–64 years who

were uninsured for the entire year, lived in households with

incomes B250 % of the FPL, and reported having received

a Pap test in the past 3 years. We applied sample weights to

produce nationally representative estimates. We calculated

the proportion of women screened outside the NBCCEDP

by subtracting the proportion screened by the NBCCEDP

from the proportion of the eligible population screened that

we estimated using MEPS.

Data analysis

We calculated the proportion of eligible women screened for

15 successive periods from 1997–2012 based on 3-year

screening intervals (e.g., 1997–1999, 1998–2000, and 2010–

2012). We calculated the numerator as the number of

unduplicated women screened by the NBCCEDP within the

3-year interval. We chose the 3-year period to be consistent

with the cervical cancer screening interval recommended by

USPSTF for cervical cancer screening at the time [21]. We

calculated the denominator (size of the eligible population)

as an average of the 3 years within the time period.

Screening proportion

¼ Unduplicated women screened within a 3�year interval

3-year average size of the eligible population

Based on the number of women screened and estimates

of the number of women in the 18–64, 18–39, and 40–64

age groups for all US and eligible women, we estimated the

proportion of all US women and eligible women screened

through the NBCCEDP. We examined the distribution of

NBCCEDP cervical cancer screening by age groups, by

race/ethnicity at the national level, and by age groups at the

state level. State designation is based on the woman’s

residence rather than the grantee providing the service. For

states with tribal organizations, the state percentages in-

clude the screening data from AIAN grantees. We report

the number of women eligible and the proportion of

women in the population who are eligible in each state. In

compliance with the NBCCEDP data use agreement,

grantee- and state-specific reports of the number and pro-

portion of eligible women screened are de-identified. We

excluded two states from the analysis of variation in the

proportion of women screened at the state level because

they use different NBCCEDP implementation and eligi-

bility criteria.

Estimates of the number of women eligible and the

proportion of eligible women screened are based on ran-

dom surveys and are thus subject to sampling error. The

technique for computing confidence intervals for the esti-

mates of the eligible women has been described previously

[22]. Consistent with Census Bureau convention [14], we

report 90 % confidence intervals for estimates of the

eligible population and the proportion of the eligible

population screened. We used t tests to assess the sig-

nificance of differences in the proportion of women

screened. Apparent differences in the trends between the

various race/ethnicity groups were not tested for statistical

significance. The number of women screened by

NBCCEDP is an exact count, and so we do not report

inferential statistics for screening totals.

Results

2010–2012 National results

Number and percent eligible

Table 1 reports the estimated number of eligible women

and the number and proportion of eligible women screened

by race/ethnicity. Between 2010 and 2012, approximately

98 million women aged 18–64 years resided in the USA.

We estimate that of those women, approximately 10.9

million or 11.1 % were eligible for a NBCCEDP-funded

Pap test. We estimate that more women aged 18–39 years

were eligible than women aged 40–64 years (7.1, 3.8

million). We estimate that although fewer Hispanic than

non-Hispanic women aged 18–64 years were eligible (3.8,

7.1 million), the percentage of all Hispanic women who

were eligible was significantly larger than that of non-
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Table 1 National Breast and Cervical Cancer Early Detection Program (NBCCEDP) eligibility and screening for Cervical Cancer, by age

group, race and ethnicity; 2010–2012

Race/ethnicity US populationa Women eligible for NBCCEDP screeningb Eligible women screened for

cervical cancer via NBCCEDP

Number

(in thousands)

Number

(in thousands)c
(90 % CI) %d (90 % CI) Number %e (90 % CI)

18–64

Totalf 98,212 10,887 (10,714–11,061) 11.1 (10.9–11.3) 705,970 6.5 (6.4–6.6)

Non-Hispanic 82,709 7,063 (6,921–7,206) 8.5 (8.3–8.7) 503,263 7.1 (7.0–7.3)

White 62,901 4,516 (4,401–4,631) 7.2 (7.0–7.4) 321,892 7.1 (6.9–7.3)

Black 12,884 1,826 (1,754–1,898) 14.2 (13.6–14.8) 99,743 5.5 (5.2–5.7)

AIAN 713 153 (128–178) 21.5 (18.0–25.0) 34,718 22.7 (18.9–26.4)

ANHOPI 6,211 568 (520–616) 9.1 (8.3–9.9) 42,339 7.5 (6.8–8.1)

Multiracial – – – – – 4,571 – –

Hispanic 15,503 3,824 (3,717–3,931) 24.7 (24.0–25.4) 193,763 5.1 (4.9–5.2)

Unknown – – – – – 8,944 – –

18–39

Total 45,432 7,107 (6,971–7,244) 15.6 (15.3–15.9) 83,660 1.2 (1.2–1.2)

Non-Hispanic 36,453 3,970 (3,870–4,070) 10.9 (10.6–11.2) 50,713 1.3 (1.2–1.3)

White 26,445 2,489 (2,410–2,568) 9.4 (9.1–9.7) 26,705 1.1 (1.0–1.1)

Black 6,379 1,066 (1,014–1,118) 16.7 (15.9–17.5) 4,939 0.5 (0.4–0.5)

AIAN 370 98 (77–119) 26.5 (20.8–32.2) 15,362 15.7 (12.3–19.0)

ANHOPI 3,259 319 (285–352) 9.8 (8.8–10.8) 2,406 0.8 (0.7–0.8)

Multiracial – – – – – 1,301 – –

Hispanic 8,978 2,477 (2,395–2,559) 27.6 (26.7–28.5) 31,837 1.3 (1.2–1.3)

Unknown – – – – – 1,110 – –

40–64

Total 52,780 3,780 (3,683–3,877) 7.2 (7.0–7.4) 623,603 16.5 (16.1–16.9)

Non-Hispanic 46,256 3,093 (3,002–3,185) 6.7 (6.5–6.9) 453,246 14.7 (14.2–15.1)

White 36,456 2,027 (1,953–2,101) 5.6 (5.4–5.8) 295,613 14.6 (14.1–15.1)

Black 6,506 760 (719–800) 11.7 (11.1–12.3) 94,849 12.5 (11.8–13.2)

AIAN 343 55 (45–65) 16.1 (13.2–19.0) 19,505 35.3 (29.0–41.7)

ANHOPI 2,952 250 (225–275) 8.5 (7.7–9.3) 39,992 16.0 (14.4–17.6)

Multiracial – – – – – 3,287 – –

Hispanic 6,524 1,347 (1,293–1,400) 20.6 (19.8–21.4) 162,508 12.1 (11.6–12.5)

Unknown – – – – – – 7,849 –

Source: Authors’ tabulations of modified data from the US Census Bureau, Current Population Survey, 2010–2012 Annual Social and Economic

Supplements, and from NBCCEDP October 2013 data. The modification of the data was the authors’ tabulations of data from 2005 National

Health Interview Survey and 2005 Behavioral Risk Factor Surveillance System

AIAN American Indian/Alaska Native, ANHOPI Asian, Native Hawaiian, and Pacific Islander. Details may not sum to totals because of rounding
a The US population represents the Current Population Survey sample universe of the resident civilian non-institutionalized population of the

USA
b Women eligible for NBCCEDP-funded Pap tests include those 18–64 years of age who have a cervix, are uninsured, and have low income

(based on eligibility used in each state) aggregated to the nation. The number of eligible women could be underestimated because it excludes

those who have health insurance but whose insurance does not cover cervical cancer screening and those who are uninsured for\1 year. See

‘‘Methods’’ section for details
c Number of eligible US women in a given age subgroups may not sum to totals across race and ethnicity categories. Hysterectomy adjustment

factors were held constant for increased reliability across age groups within a given race or Hispanic-origin category and not across age groups

for all races
d Percent of all US women in a given age, racial, and ethnic group who were eligible for NBCCEDP-funded Pap tests
e Percent of all US women in a given age, racial, and ethnic group who are eligible and who were provided with NBCCEDP-funded Pap tests
f Number of women screened at aged 18–39 and 40–64 years do not sum to the numbers for 18–64 years because age groups are not mutually

exclusive over the 3-year period
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Hispanic women (24.7 %, 8.5 %). We estimate that within

the non-Hispanic eligible population, white women con-

stituted the largest group (4.5 million). However, the per-

centage of all white women eligible for the NBCCEDP was

smaller than that of black women (7.2 %, 14.2 %).

Number and percent screened by the NBCCEDP

In 2012, 705,970 women aged 18–64 years received at

least one NBCCEDP-funded Pap test within the prior

3 years (Table 1). Eighty-eight percent (88.3 %) were in

the 40–64 years age group. We estimate that the

NBCCEDP provided cervical cancer screening to ap-

proximately 0.7 % of USA women aged 18–64 years,

0.2 % of USA women aged 18–39 years, and 1.2 % of

USA women aged 40–64 years. We estimate that 1.2 % of

Hispanic women and 0.6 % of non-Hispanic women aged

18–64 years received a Pap test through the NBCCEDP.

Among non-Hispanic women, we estimate that 0.5 % of

white women and 0.8 % of black women were screened

through the NBCCEDP.

We estimate that 6.5 % of eligible women were

screened one or more times between 2010 and 2012

(Table 1). The proportion of eligible women who were

screened varied by age group and race/ethnicity. We esti-

mate that the proportion of eligible women aged

40–64 years screened (16.5 %) was higher than the pro-

portion of women aged 18–39 years screened (1.2 %).

Among women in the 18–64 years and 40–64 years age

groups, the estimated proportion of non-Hispanic women

screened (7.1 % among women aged 18–64 years and

14.7 % among women aged 40–64 years) was higher than

the proportion of Hispanic women screened (5.1 and

12.1 %, respectively). Among non-Hispanics in the

18–64 years age group, the estimated proportion of eligible

women screened ranged from 5.5 % among black women

to 22.7 % among AIAN women. Screening patterns are

similar among non-Hispanic women in the 40–64 years age

group, with an estimated proportion of eligible women

screened ranging from 12.5 % among black women to

35.3 % among AIAN women.

Percent screened from outside the NBCCEDP

Figure 1 depicts the estimated proportion of eligible

women screened by the NBCCEDP, the proportion

screened outside the NBCCEDP, and the proportion not

screened. Comparing NBCCEDP with MEPS screening

data for the NBCCEDP-eligible population, we estimated

that approximately 60.2 % [90 % confidence intervals

(CI): 57.5–62.7] of NBCCEDP-eligible women aged

18–64 years received a Pap test outside the NBCCEDP and

the remaining 33.3 % (90 % CI: 30.8–36.0) did not receive

a Pap test from any provider. We estimated that 44.4 %

(90 % CI: 40.2–47.0) of women in the 40–64 years age

group were screened outside the NBCCEDP and 39.1 %

(90 % CI: 35.7–42.5) were not screened.

2010–2012 State-level results

Table 2 and ‘‘Appendix’’ show the estimated number and

percentage of women who were eligible for NBCCEDP in

each state for the 18–64, 40–64, and 18–39 years age groups.

Across states, the number of eligible women ranges from

about 11,000 in Vermont to about 1.5 million in California for

the 18–64 years age group. The percentage of eligible women

ranged from 2.5 to 17.9 % for women aged 18–64 years, and

from 1.5 to 10.8 % for women aged 40–64 years.

Figure 2 depicts the estimated proportion of eligible

women screened by state. The proportion of eligible

women who were screened from 2010 to 2012 through the

NBCCEDP varied across states. The estimated proportions

of women screened by state state-level screening propor-

tion ranged from 1.5 to 32.7 %, 0.001 to 22.4 %, and 5.0 %

to 73.2 % in the 18–64, 18–39, and 40–64 years age

groups, respectively. The median estimated proportion of

women aged 18–64 and 40–64 years screened was 10.4

and 31.5 %, respectively. The 25th and 75th percentiles for

Not 
screened
33.3%

Other 
providers

60.2%

6.5%

18-64

Not 
screened
39.1%

Other 
providers

44.4%

16.5%

40-64
NBCCEDP

Fig. 1 Percentage of low-

income uninsured women

screened for cervical cancer in

the United States, 2010–2012.

Source: Authors’ tabulations of

modified data from Medical

Expenditure Panel Survey 2011,

US Census Bureau, Current

Population Survey, 2010–2012

Annual Social and Economic

Supplements and from

NBCCEDP October 2013 data
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the 18–64 years age group are 5.2 and 14.0 %, respec-

tively. The equivalent figures for women in the

40–64 years age group are 14.1 and 39.5 %.

Trends, 1997–2012 national results

Tables 3 and Fig. 3 report the number of eligible women

and the number and proportion of women screened by age

group and period. The estimated number of eligible women

aged 18–64 years increased by 3.5 million from 7.4 million

in 1999–2001 to 10.9 million in 2010–2012. Over the same

period, the estimated number of eligible women aged

18–39 years increased by 1.9 million from 5.2 million to

7.1 million. Meanwhile, the estimated number of eligible

women aged 40–64 years increased by 1.6 million from 2.2

million to 3.8 million.

The number of women aged 18–64 years screened in-

creased by 142,000 (from 564,000 to 706,000), with

women aged 40–64 years accounting for most of the in-

crease (132,000). Trends in the number eligible and num-

ber screened were similar among racial and ethnic groups

(data not shown).

Increases in the number of women eligible outpaced the

number of women screened, leading to a statistically sig-

nificant decline in the proportion of women screened be-

tween 1999–2001 and 2010–2012. The estimated

proportion of eligible women age 18–64 years who were

screened fell from 7.6 % in 1999–2001 to 6.5 % in

2010–2012. The estimated proportion of eligible women

aged 18–39 years who were screened decreased slightly

from 1.4 % in 1999–2001 to 1.2 % in 2010–2012. The

estimated proportion of eligible women aged 40–64 years

who were screened decreased from 22.3 % in 1999–2001

to 16.5 % in 2011–2012.

Figure 4 shows trends in the estimated proportion of

eligible women aged 18–64 years screened by race/eth-

nicity. Estimates of changes in the proportion of women

screened over the study period for black [from 4.6 %

(90 % CI: 4.2–5.0 %) to 5.5 % (90 % CI: 5.3–5.7 %)],

ANHOPI [from 5.6 % (90 % CI: 4.5–6.7 %) to 7.5 %

(90 % CI: 6.9–8.1 %)], and Hispanic [from 4.2 % (90 %

CI: 3.9–4.5 %) to 5.1 % (90 % CI: 5.0–5.2 %)] were sig-

nificant at the 1 % level. The estimate of the change in the

proportion of white women screened over the study period
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Fig. 2 Percent of NBCCEDP-eligible women screened for cervical

cancer screening by state and DC compared to national average,

2010–2012. Source: Authors’ tabulations of modified data from the US

Census Bureau, Current Population Survey, 2010–2012 Annual Social

and Economic Supplements, and from NBCCEDP October 2013 data.

The modification of the data was the authors’ tabulations of data from

2005 National Health Interview Survey and 2005 Behavioral Risk

Factor Surveillance System. Notes: The symbols show the percentage

of eligible women screened by each state and District of Columbia. Two

states that use different eligibility/implementation criteria are not

included. Data points for each age group are sorted by percentage of

eligible women screened. The proportion of NBCCEDP-eligible

women screened by the NBCCEDP across the US is 1.2 % aged

18–39, 6.5 % aged 18–64, and 16.5 aged 40–64
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Table 3 NBCCEDP trends in the number of women eligible and the number and percent of women screened for cervical cancer

Year Women eligible for NBCCEDP screening Eligible women screened for cervical cancer via NBCCEDP

Number (in thousands) (90 % CI) Number (in thousands) Percent of eligible screened (90 % CI)

18–64

1997–1999 7,681 (7,373–7,989) 487 6.3 (6.1–6.6)

1998–2000 7,458 (7,178–7,738) 520 7.0 (6.7–7.2)

1999–2001 7,417 (7,172–7,661) 564 7.6 (7.4–7.9)

2000–2002 7,570 (7,350–7,789) 605 8.0 (7.8–8.2)

2001–2003 8,039 (7,813–8,264) 643 8.0 (7.8–8.2)

2002–2004 8,341 (8,130–8,552) 688 8.2 (8.0–8.5)

2003–2005 8,594 (8,414–8,774) 722 8.4 (8.2–8.6)

2004–2006 8,730 (8,579–8,882) 760 8.7 (8.5–8.9)

2005–2007 8,787 (8,639–8,934) 764 8.7 (8.6–8.8)

2006–2008 8,945 (8,796–9,094) 774 8.7 (8.5–8.8)

2007–2009 9,415 (9,257–9,573) 781 8.3 (8.2–8.4)

2008–2010 10,196 (10,023–10,369) 772 7.6 (7.4–7.7)

2009–2011 10,768 (10,588–10,947) 746 6.9 (6.8–7.0)

2010–2012 10,887 (10,714–11,061) 706 6.5 (6.4–6.6)

Change 3,207 219 0.14

18–39

1997–1999 5,416 (5,133–5,698) 68 1.3 (1.2–1.3)

1998–2000 5,258 (5,001–5,514) 65 1.2 (1.2–1.3)

1999–2001 5,206 (4,983–5,429) 75 1.4 (1.4–1.5)

2000–2002 5,264 (5,066–5,463) 90 1.7 (1.7–1.8)

2001–2003 5,552 (5,348–5,755) 107 1.9 (1.8–2.0)

2002–2004 5,740 (5,557–5,924) 123 2.1 (2.1–2.2)

2003–2005 5,899 (5,746–6,051) 130 2.2 (2.2–2.3)

2004–2006 5,967 (5,845–6,088) 136 2.3 (2.2–2.3)

2005–2007 5,978 (5,858–6,099) 134 2.3 (2.2–2.3)

2006–2008 6,033 (5,916–6,149) 134 2.2 (2.2–2.3)

2007–2009 6,301 (6,180–6,423) 125 2.0 (2.0–2.0)

2008–2010 6,731 (6,604–6,858) 111 1.7 (1.6–1.7)

2009–2011 7,064 (6,930–7,198) 92 1.3 (1.3–1.3)

2010–2012 7,107 (6,971–7,244) 84 1.2 (1.2–1.2)

Change 1,692 15 -0.1

40–64

1997–1999 2,265 (2,103–2,428) 421 18.6 (17.3–19.9)

1998–2000 2,200 (2,052–2,348) 457 20.8 (19.4–22.2)

1999–2001 2,211 (2,081–2,341) 492 22.3 (21.0–23.6)

2000–2002 2,305 (2,188–2,423) 518 22.5 (21.3–23.6)

2001–2003 2,487 (2,365–2,609) 539 21.7 (20.6–22.7)

2002–2004 2,600 (2,487–2,714) 568 21.9 (20.9–22.8)

2003–2005 2,695 (2,598–2,792) 595 22.1 (21.3–22.9)

2004–2006 2,764 (2,682–2,845) 626 22.7 (22.0–23.3)

2005–2007 2,808 (2,727–2,889) 633 22.5 (21.9–23.2)

2006–2008 2,912 (2,830–2,994) 643 22.1 (21.5–22.7)

2007–2009 3,114 (3,027–3,201) 658 21.1 (20.5–21.7)

2008–2010 3,465 (3,370–3,561) 663 19.1 (18.6–19.7)

2009–2011 3,703 (3,603–3,804) 656 17.7 (17.2–18.2)
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[from 7.5 % (90 % CI: 7.1–7.9 %) to 7.1 % (90 % CI:

6.9–7.3 %)] was not significant.

Discussion

We estimate that the NBCCEDP screened approximately

7 % of the eligible population during the period

2010–2012. More than half of the eligible women

screened were racial/ethnic minorities, consistent with the

NBCCEDP’s goal of reducing disparities. We estimate

that 60.2 % of the eligible women aged 18–64 years were

screened outside the NBCCEDP, leaving approximately

33.3 % of the eligible women not screened within a

3-year period. Previously, we reported that from 2004 to

2006, 9 % of the eligible population aged 18–64 received

a Pap test from the NBCCEDP, while 56.2 % were

screened by other providers and 34.8 % were not screened

[10]. The Government Accountability Office (GAO)

conducted a separate study to examine, among other

things, the NBCCEDP’s screening of eligible women

[15]. GAO used the MEPS as the source of data to esti-

mate the number of women eligible for the NBCCEDP,

from 2004 to 2006. GAO findings were similar to our

previous findings (2004–2006). GAO estimated that from

2004 to 2006, 9 % of eligible women were screened by

the NBCCEDP, 59 % by other providers, and 33 % were

not screened [15]. The decline in the proportion of

eligible women screened is largely due to increases in the

number of women eligible. Declines in the proportion

screened occurred across all race/ethnicity groups. The

data in this paper provide vital information for planning,

monitoring, and evaluating the only nationally organized

screening program in the USA.

Similar to previous findings, the number and percent-

ages of eligible women screened varied widely by age,

race/ethnicity [10, 15], and state of residence [10]. The

NBCCEDP was most successful in meeting the needs of

women aged 40–64 years, although the percent of women

eligible for services is higher in the 18–39 years age group.

Some grantees prioritize serving women aged 40–64 years

to focus outreach efforts to women for both breast and

cervical cancer screenings.

The percentage of the eligible women screened by the

NBCCEDP is small. A large number of federally funded

community health centers, hospitals, family planning

clinics, and voluntary associations provide cervical cancer

screening services to underserved women outside of the

NBCCEDP. Although most eligible women receive cervi-

cal screening services from other providers, 33.3 % of

eligible women aged 18–64 years were not screened. This

figure is consistent with other recent estimates of screening

among uninsured women [5]. Possible reasons why more

eligible women do not receive cervical cancer screening

include fear of painful procedures, fear of having cancer,

lack of insurance, high deductibles and co-payments, lack

of a usual source of care, lack of knowledge about

screening or recommended screening intervals, lack of

transportation, and lack of nearby providers [10, 15, 23–

28]. Among women using the NBCCEDP services, low

education level and foreign-born status were associated

with not returning for repeat screening, suggesting that low

education and factors associated with foreign-born status

are barriers to the use of the NBCCEDP [29]. A large

proportion of eligible women do not know about the

NBCCEDP [30].

Variation in screening rates across states could be ex-

plained by differences in CDC funding levels, eligibility

criteria, availability of other resources, clinical costs,

grantee infrastructure for management and service deliv-

ery, recruitment strategies, and the number of eligible

women [10, 15]. As to be expected, eligibility rates tend to

be higher in states with lower average incomes. Local

characteristics such as the average cost of service delivery,

size of the state population, percentage of eligible women,

and the percentage of the population that resides in an

urban area affect screening proportions [31]. Grantees re-

ceive varying levels of funding from the CDC, state gov-

ernment, and other sources. It is likely that this may

influence the number of women served.

Table 3 continued

Year Women eligible for NBCCEDP screening Eligible women screened for cervical cancer via NBCCEDP

Number (in thousands) (90 % CI) Number (in thousands) Percent of eligible screened (90 % CI)

2010–2012 3,780 (3,683–3,877) 624 16.5 (16.1–16.9)

Change 1,515 203 -2.1

Source: Authors’ tabulations of modified data from the US Census Bureau, Current Population Survey, 2010–2012 Annual Social and Economic

Supplements, and from NBCCEDP October 2013 data. The modification of the data was the authors’ tabulations of data from 2005 National

Health Interview Survey and 2005 Behavioral Risk Factor Surveillance System

Details may not sum to totals because of rounding
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In 2010–2012, both the number of women eligible for the

NBCCEDP and the number of women screened through the

NBCCEDP increased, in comparison with 1999–2001.

However, increases in the number of women eligible out-

paced the number of women screened, resulting in a decrease

in the proportion of women screened between 1999–2001 and

2010–2012. The decline in the proportion of eligible women

screened is largely due to increases in the number of eligible

women. Unemployment rates, which increase during and

shortly after recession periods (March 2001–November 2001

and December 2007–June 2009), increased the number of

people in poverty, hence the number of women eligible for the

NBCCEDP. In 1999, there were 32.3 million people in

poverty compared with 46.5 million people in 2012. The

poverty rate increased by 3.2 percentage points, from 11.8 %

in 1999 to 15.0 % in 2012 [11, 32].

Our study is subject to a number of limitations. First,

our study may underestimate the number of women who

are eligible for the NBCCEDP. Women who are un-

derinsured (those whose insurance does not cover pre-

ventive services or those who have high co-payments) and

are eligible for the NBCCEDP are not included in the CPS

ASEC uninsured estimates and thus are not included in

the denominators of the screening proportions. The CPS
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Fig. 3 Trends in NBCCEDP-eligible population and reach for

cervical cancer screening by age group. aWomen eligible for

NBCCEDP-funded Pap tests include those 18–64 years of age who

have a cervix, are uninsured, and have low income (based on

eligibility used in each state) aggregated to the nation. The number of

eligible women could be underestimated because it excludes those

who have health insurance, but whose insurance does not cover

cervical cancer screening and those who are uninsured for \1 year.

See ‘‘Methods’’ section for details. bPercent of all US women in a

given age group who were eligible for NBCCEDP-funded Pap tests.
cPercent of all US women in a given age group who are eligible and

who were provided with NBCCEDP-funded Pap tests. Source:

Authors’ tabulations of modified data from the US Census Bureau,

Current Population Survey, 2010–2012 Annual Social and Economic

Supplements, and from NBCCEDP October 2013 data. The modifi-

cation of the data was the authors’ tabulations of data from 2005

National Health Interview Survey and 2005 Behavioral Risk Factor

Surveillance System
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ASEC measures the number of women who are insured,

but not the number who are underinsured. No general

definition of being underinsured is available, and the

number of low-income, underinsured women in the

population is unknown. This could result in an overesti-

mate of the screening proportions. Estimates are also

subject to recall bias. The CPS ASEC uses annual retro-

spective questions, and respondents may have difficulty

recalling information about insurance coverage [33].

Considering only women uninsured for the whole year

excludes women who are uninsured for only a part of the

year and would be eligible for the NBCCEDP for the

period that they were uninsured. Our inability to define

the race and ethnicity of some women in the study could

result in an underestimate of the screening proportion for

any given race or ethnic group. Analyses that further

stratify the data (by age group at the state level and by age

group for individual race/ethnic groups) were impossible

due to small sample sizes. Dalzell et al. [12] describe

three US Census Bureau’s data sources for estimating the

NBCCEDP-eligible population.

Second, we used BRFSS and NHIS data to adjust the

estimates of the eligible population derived from the CPS

ASEC for the proportion of women who have had a hys-

terectomy. Using data from various sources may introduce

some errors in the estimates because the questionnaires,

data collection methods, and sampling methods are dif-

ferent. Also, in these data sources, it is not possible to
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Fig. 4 NBCCEDP trends in the percent of eligible women screened

for cervical cancer, aged 18–64, by race and ethnicity. aWomen

eligible for NBCCEDP-funded Pap tests include those 18–64 years of

age who have a cervix, are uninsured, and have low income (based on

eligibility criteria used in each state) aggregated to the nation. The

number of eligible women could be underestimated because it

excludes those who have health insurance, but whose insurance does

not cover cervical cancer screening and those who are uninsured for

\1 year. See ‘‘Methods’’ section for details. abPercent of all US

women aged 18–64 who were eligible for NBCCEDP-funded Pap

tests and who were provided with NBCCEDP-funded Pap tests.

Source: Authors’ tabulations of modified data from the US Census

Bureau, Current Population Survey, 2010–2012 Annual Social and

Economic Supplements, and from NBCCEDP October 2013 data. The

modification of the data was the authors’ tabulations of data from

2005 National Health Interview Survey and 2005 Behavioral Risk

Factor Surveillance System. Notes: AIAN American Indian or Alaska

Native; ANHOPI Asian American, Native Hawaiian, or Pacific

Islander. Data are presented in two graphs because of differences in

scale. Highest points are marked to point out scale
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distinguish between women who had a partial hysterecto-

my instead of a total hysterectomy.

Third, because BRFSS was administered by landline

telephones only during the year used in this analysis, less

affluent groups, such as low-income uninsured women,

may be underrepresented because they are less likely to

have landline telephone service [34, 35]. In contrast, NHIS

is conducted primarily by in-person interview. Last, the

unit of analysis for this study is the state and not the

grantee, as standardized estimates of eligible populations

are not available for NBCCEDP grantees that are tribal

organizations and US territories.

In 2010, Healthy People 2020 set the objective of in-

creasing the proportion of women aged 21–65 years who

receive a Pap test within a 3-year period to 93 % [36].

Although cervical cancer screening proportions have in-

creased over time, screening proportions among the unin-

sured still lag far behind those among women with private

or public health insurance [5]. The Affordable Care Act

(ACA) should increase access to cervical cancer screening

services for many low-income, underserved women by

making health insurance more available and by eliminating

cost-sharing for cervical cancer screening. Additional

studies will be needed to assess the impact of ACA

implementation on screening uptake. There are many fac-

tors other than access to insurance that serve as barriers for

underserved women to receive cancer screening [10, 15,

23–26, 28–30]. CDC, through the NBCCEDP, funds

grantees to recruit women, address these barriers and im-

prove access to screening and diagnostic services. Since the

state grantees reach underserved women, the NBCCEDP

provides a unique opportunity to reduce disparities in

cervical cancer and increase the proportion of women

screened among the underserved population. Although the

number of women screened by NBCCEDP has increased

since 1997, a large share of NBCCEDP-eligible women did

not receive recommended Pap tests. Results of this study

indicate there continues to be an unmet need for screening

services for underserved populations.

Open Access This article is distributed under the terms of the

Creative Commons Attribution License which permits any use, dis-

tribution, and reproduction in any medium, provided the original

author(s) and the source are credited.

Appendix

See Table 4.

Table 4 Estimated number of women, aged 18–39, eligible for cervical cancer screening in NBCCEDP, by state: 3-year averages for 2010–2012

Poverty criterionc US populationa Eligible womenb

Number

(in thousands)

Number

(in thousands)

90 % CI

(in thousands)

% of totald 90 % CI (%)

18–39

USA 45,432 7,107 (6,971–7,244) 15.6 (15.3–15.9)

Alabama 200 665 101 (84–119) 15.2 (12.5–17.9)

Alaska 250 105 20 (17–23) 18.9 (15.8–22.0)

Arizona 250 916 164 (138–190) 17.9 (15.0–20.8)

Arkansas 200 426 84 (72–97) 19.8 (16.9–22.7)

California 200 5,834 917 (865–969) 15.7 (14.8–16.6)

Colorado 250 772 107 (92–123) 13.9 (11.9–15.9)

Connecticut 200 478 33 (26–40) 6.9 (5.4–8.4)

Delaware 250 128 14 (11–16) 10.7 (8.8–12.6)

District of Columbia 250 139 10 (8–12) 7.4 (5.9–8.9)

Florida 200 2,550 503 (461–545) 19.7 (18.0–21.4)

Georgia 200 1,484 292 (262–323) 19.7 (17.7–21.7)

Hawaii 250 192 14 (11–18) 7.3 (5.5–9.1)

Idaho 200 224 51 (43–58) 22.6 (19.2–26.0)

Illinois 250 1,896 280 (246–313) 14.8 (13.0–16.6)

Indiana 200 952 128 (107–149) 13.5 (11.3–15.7)

Iowa 250 427 51 (43–59) 12.0 (10.1–13.9)

Kansas 225 420 62 (52–72) 14.8 (12.4–17.2)

Kentucky 250 634 123 (106–140) 19.4 (16.7–22.1)

Louisiana 250 666 158 (135–181) 23.8 (20.3–27.3)

Maine 250 174 15 (11–18) 8.3 (6.3–10.3)
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Table 4 continued

Poverty criterionc US populationa Eligible womenb

Number

(in thousands)

Number

(in thousands)

90 % CI

(in thousands)

% of totald 90 % CI (%)

Maryland 250 866 101 (86–117) 11.7 (9.9–13.5)

Massachusetts 250 966 36 (24–48) 3.7 (2.5–4.9)

Michigan 250 1,361 171 (148–193) 12.5 (10.9–14.1)

Minnesota 250 776 72 (60–84) 9.3 (7.8–10.8)

Mississippi 250 420 87 (74–99) 20.6 (17.6–23.6)

Missouri 200 825 125 (105–145) 15.2 (12.8–17.6)

Montana 200 139 28 (22–33) 19.8 (16.0–23.6)

Nebraska 225 265 36 (30–43) 13.7 (11.2–16.2)

Nevada 250 407 97 (85–108) 23.8 (21.0–26.6)

New Hampshire 250 172 19 (15–22) 10.8 (8.9–12.7)

New Jersey 250 1,231 173 (143–203) 14.0 (11.6–16.4)

New Mexico 250 283 76 (65–86) 26.8 (23.0–30.6)

New York 250 2,965 362 (323–400) 12.2 (10.9–13.5)

North Carolina 250 1,387 265 (233–298) 19.1 (16.8–21.4)

North Dakota 200 102 10 (7–12) 9.4 (7.2–11.6)

Ohio 200 1,602 186 (162–211) 11.6 (10.1–13.1)

Oklahoma 185 539 87 (74–100) 16.2 (13.8–18.6)

Oregon 250 562 104 (89–118) 18.5 (15.9–21.1)

Pennsylvania 250 1,767 207 (177–236) 11.7 (10.0–13.4)

Rhode Island 250 152 17 (13–20) 11.1 (8.8–13.4)

South Carolina 200 691 117 (100–134) 17.0 (14.5–19.5)

South Dakota 200 119 18 (15–21) 14.8 (12.3–17.3)

Tennessee 250 921 120 (100–140) 13.0 (10.9–15.1)

Texas 200 4,002 976 (922–1,030) 24.4 (23.1–25.7)

Utah 250 473 67 (55–79) 14.2 (11.6–16.8)

Vermont 250 82 8 (6–9) 9.4 (7.4–11.4)

Virginia 200 1,182 135 (114–155) 11.4 (9.7–13.1)

Washington 250 1,001 159 (137–182) 15.9 (13.7–18.1)

West Virginia 200 240 38 (31–45) 15.7 (12.7–18.7)

Wisconsin 250 774 73 (57–89) 9.5 (7.4–11.6)

Wyoming 250 79 13 (11–15) 16.0 (13.3–18.7)

Source: Authors’ tabulations of modified data from the US Census Bureau, Current Population Survey, 2010–2012 Annual Social and Economic

Supplements. The modification of the data was the authors’ tabulations of data from 2005 National Health Interview Survey and 2005 Behavioral

Risk Factor Surveillance System

Details may not sum to totals because of rounding
a The US population represents the Current Population Survey sample universe which consists of the resident civilian non-institutionalized

population of the USA
b Women eligible for NBCCEDP–funded Pap tests include those 18–39 years of age who have a cervix, are uninsured, and have low income

(based on eligibility criteria used in each state) aggregated to the nation. The number of eligible women could be underestimated because it

excludes those who have health insurance but whose insurance does not cover cervical cancer screening and those who are uninsured for\1 year.

See ‘‘Methods’’ section for details
c 30 states and District of Columbia set income eligibility at 250 % of poverty, 18 states at 200 % of poverty, 2 states at 225 %, and 1 state at

185 % of poverty. The estimated women for the USA are based on the eligibility criteria used in each state
d Eligible women as percentage of all women in a given age in that state
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