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Abstract

Previous studies have shown an association between cervical cancer screening and racial/ethnic 

minority status, no usual source of care, and lower socioeconomic status. This study describes the 

demographics and health beliefs of women who report never being screened for cervical cancer by 

area of residence. Data from the 2010 Behavioral Risk Factor Surveillance System were used to 

study women aged 21–65 years who reported never being screened for cervical cancer. 

Multivariate logistic regression modeling was used to calculate predicted marginals to examine 

associations between never being screened and demographic characteristics and health belief 

model (HBM) constructs by metropolitan statistical area (MSA). After adjusting for all 

demographics and HBM constructs, prevalence of never being screened was higher for the 

following women: non-Hispanic Asians/Native Hawaiians/Pacific Islanders (16.5 %, 95 % CI = 

13.7 %, 19.8 %) who live in MSAs; those with only a high school diploma who live in MSAs (5.5 

%, 95 % CI = 4.7 %, 6.5 %); those living in non-MSAs who reported “fair or poor” general health 

(4.1 %, 95 % CI = 3.1 %, 5.4 %); and those living in either MSAs and non-MSAs unable to see a 

doctor within the past 12 months because of cost (MSA: 4.4 %, 95 % CI = 4.0 %, 4.8 %; non-

MSA: 3.4 %, 95 % CI = 2.9 %, 3.9 %). The Affordable Care Act will expand access to insurance 

coverage for cervical cancer screening, without cost sharing for millions of women, essentially 

eliminating insurance costs as a barrier. Future interventions for women who have never been 

screened should focus on promoting the importance of screening and reaching non-Hispanic 

Asians/Native Hawaiians/Pacific Islanders who live in MSAs.
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Introduction

In recent decades, the incidence of cervical cancer has declined because of the use of Pap 

tests [1, 2]. Pap tests can detect precancerous lesions that can be removed before they 

become cancer and detect cervical cancer early when treatment is more effective. Despite 

the reductions in incidence and death rates for cervical cancer, women who are members of 

some racial and ethnic minority groups and women without a usual source of health care 

continue to be diagnosed with and die of cervical cancer [3, 4]. Those at highest risk for the 

worst health outcomes are those who are never screened for cervical cancer.

Chen et al. [5] found that women who reported never being screened for cervical cancer 

were younger, single, of Hispanic ethnicity, uninsured, had less than a high school diploma, 

and low income (<$15,000 annual income). Studies that have examined characteristics of 

women who have never been screened for cervical cancer by area of residence have 

analyzed data from individual states or from urban versus rural counties and focused on 

specific racial and ethnic groups [6-11]. If researchers can identify the barriers that prevent 

women from accessing cervical cancer screening in specific areas (urban or rural), they may 

be able to better understand how access to resources can influence participation in cancer 

screenings [6-12]. Researchers also need to know which women live in urban and rural areas 

so they can identify who is in the most need of assistance and how best to reach them.

Researchers use the health belief model (HBM) to examine how health beliefs may 

influence people’s decisions about seeking cancer screening [13, 14]. The HBM identifies 

constructs that influence behavior and measures people’s willingness to engage in certain 

health behaviors [15]. For example, women may participate in cervical cancer screening if 

they believe they are at risk of health problems if they are not screened, recognize the 

benefits of cervical cancer screening, and have few barriers that impede on their ability to be 

screened. Women may also be more likely to participate in cervical cancer screening if they 

receive cues that encourage them to be screened [16].

Purpose

The purpose of this study is to describe the demographic characteristics, and health beliefs 

of women who have never received cervical cancer screenings by metropolitan area.

Methods

This study used data from the 2010 Behavioral Risk Factor Surveillance System (BRFSS), a 

cross-sectional, random-digit-dialed telephone survey that collects health-related 

information from non-institutionalized adults aged C18 years from the United States, 

including those in the territories of Guam, Puerto Rico, and the U.S. Virgin Islands. The 

response rate for 2010 was 54.6 % [17, 18]. Overall, 280,961 women in the United States 

and U.S. territories participated in the 2010 BRFSS survey [18].

This analysis excluded the following: (1) women from U.S. territories because data on area 

of residence was missing (n = 3,966), (2) women who did not need cervical cancer screening 

according to U.S. Preventive Services Task Force (USPSTF) [19] recommendations because 
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of their age (n = 96,541), (3) women who reported having a hysterectomy (n = 46,035), and 

(4) women who had missing Pap test data (n = 195). This analysis included 134,224 female 

respondents aged 21–65 years (Fig. 1). The screening outcome for this study was whether 

women reported never being screened for cervical cancer with a Pap test versus ever being 

screened.

To create a descriptive analysis, the data were stratified by whether respondents lived in a 

metropolitan statistical area (MSA) or non-MSA. An MSA is a geographical region with a 

relatively high population density at its core and close economic ties throughout the area. 

For this analysis, MSAs were defined as including the area (1) in the center city of an MSA 

and (2) outside the center city of an MSA but inside the center city. Non-MSAs were 

defined as including the area (1) inside a suburban county of the MSA, (2) in an MSA that 

has no center city, and (3) not in an MSA [7].

Demographic characteristics examined in this analysis included age (21–44; 45–65); race/

ethnicity (white, non-Hispanic; black, non-Hispanic; Asian/Native Hawaiian/Pacific 

Islander, non-Hispanic; American Indian/Alaska Native, non-Hispanic; other race/

multiracial, non-Hispanic; and Hispanic) and educational attainment (did not graduate high 

school, graduated high school, attended college or technical school, and graduated from 

college or technical school).

We used the HBM as a theoretical framework for analysis. Constructs examined included 

perceived susceptibility (a person’s belief that they can get an illness), perceived barriers (a 

person’s assessment of factors that prevents them from participating in health-promoting 

behaviors), cues to action (a person’s readiness to begin participation in a health behavior), 

and self-efficacy (a person’s ability to understand and engage in a health behavior on his or 

her own) [15]. These constructs were matched with the appropriate BRFSS survey variables 

[20]. Two HBM constructs, perceived severity and perceived benefits, could not be analyzed 

because no BRFSS survey questions addressed them.

Statistical Analysis

SAS version 9.2 with SAS-callable SUDAAN version 10.0.1 was used to account for the 

BRFSS’s complex sampling design. Descriptive analyses were stratified by MSA and non-

MSA. Predicted marginals were used to assess associations between cervical cancer 

screening behavior (e.g., ever screened versus never screened) by demographic 

characteristics and HBM constructs. A logistic regression analysis was used to produce 

adjusted percentages (predicted marginals) to achieve a standardized weighted average for 

each level of the health variable of interest [20]. This method allows for comparison 

between the two cancer screening behaviors as if they had the same demographic and HBM 

characteristics. Separate models were created that used each health variable as the dependent 

variable and controlled for age, race/ethnicity, sex, and education level. Multinomial logistic 

regression was used if the categorical dependent variable of interest had more than two 

levels. p values were calculated by using the Wald F test (p < 0.05) [21].
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Results

Table 1 shows that 4.4 % of women living in MSAs and 3.1 % of women living in non-

MSAs had never been screened for cervical cancer. In both MSAs and non-MSAs, the 

majority of women were white, non-Hispanic (61.6 and 80.1 %, respectively) and aged 21–

44 years (61.0 and 60.9 %, respectively). A higher proportion of women living in MSAs had 

graduated from college or technical school than women living in non-MSAs (43.8 and 37.1 

%, respectively).

Table 2 shows the prevalence of women by MSA and cervical cancer screening status after 

adjusting for all demographic characteristics and HBM constructs. More women who 

reported never being screened for cervical cancer lived in MSAs (4.1 %, 95 % CI = 3.8, 4.5) 

than in non-MSAs (2.9 %, 95 % CI = 2.6, 3.3). The prevalence of never being screened was 

highest among Asian/Native Hawaiian/Pacific Islander, non-Hispanics regardless of MSA 

status (MSAs: 16.5 %, 95 % CI = 13.7, 19.8; non-MSA: 10.0 %, 95 % CI = 6.7, 14.6). The 

women living in MSAs reported never being screened varied by education level (p = 0.000), 

whereas women living in non-MSAs did not (p = 0.6600).

This study used two BRFSS variables to analyze the HBM construct of perceived 

susceptibility: general health and current smoking (Table 2). For women living in non-

MSAs, a higher proportion who reported never being screened for cervical cancer reported 

“fair or poor” general health (4.1 %, 95 % CI = 3.1, 5.4), whereas women living in MSAs 

did not vary by health status. Among women living in MSAs who were current smokers, 4.4 

% (95 % CI = 4.0, 4.7) reported never being screened.

For the HBM construct of perceived barriers, two variables were analyzed: health coverage 

and lack of access to a physician due to cost (Table 2). Regardless of the MSA status, more 

women who reported no health coverage (MSAs: 6.0 %, 95 % CI = 5.1, 7.1; non-MSAs: 4.4 

%, 95 % CI = 3.5, 5.5) and costs prevented them from visiting a doctor within the past 12 

months (MSAs: 4.4 %, 95 % CI = 4.0, 4.8; non-MSAs: 3.4 %, 95 % CI = 2.9, 3.9) also 

reported never being screened. The two HBM constructs analyzed for cues to action were: 

having a personal doctor or health care provider and last routine checkup. Regardless of 

MSA status, women were more likely to report never being screening if they reported not 

having a personal health care provider (MSAs: 5.2 %, 95 % CI = 4.5, 6.1; non-MSAs: 4.1 

%, 95 % CI = 3.3, 5.0) and never having a routine checkup (MSAs: 7.8 %, 95 % CI = 5.1, 

11.6; non-MSAs: 6.5 %, 95 % CI = 2.9, 13.9). Finally, for the HBM construct analyzed for 

self-efficacy: frequency of social and emotional support, more women living in MSAs who 

reported never receiving social and emotional support also reported never being screened for 

cervical cancer (8.0 %, 95 % CI = 6.3, 10.2).

Discussion

We found that the proportion of women who reported never being screened for cervical 

cancer varied by area of residence, demographic characteristics, and HBM constructs. 

Regardless of geographic location, some women report barriers accessing health care that 

may prohibit them from obtaining Pap tests for cervical cancer screening. Although other 
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studies have reported similar results for women who have never been screened, they 

examined a single geographic region, which limited their ability to generalize their findings 

[4, 22]. Women living in MSAs who were from racial and ethnic minority populations, such 

as non-Hispanic Asian/Native Hawaiian/Pacific Islanders and those with a high school 

diploma had the highest proportion of those never screened.

Other studies have also shown that women who live in economically distressed urban areas 

with few resources are less likely to receive timely cervical cancer screening and more likely 

to be diagnosed with late-stage cancer [6, 23]. Coughlin et al. [8] found that low 

socioeconomic status (SES) (e.g., education, income) has a negative association on being 

up-to-date with cervical cancer screening among women living in MSAs. Although the 

authors focused solely on county SES characteristics of women living in MSAs who were 

never screened, their results for this population were similar to our study results. Other 

studies that used BRFSS data from earlier years have reported that women living in rural 

areas are less likely to receive Pap tests [7, 9, 11, 12]. We found that more women who 

reported never being screened lived in MSAs than non-MSAs. This finding suggests that a 

shift in educational or health care resources for cervical cancer screening might increase the 

likelihood of women being screening [24].

Non-Hispanic Asian/Native Hawaiian/Pacific Islander women have been previously 

identified as being at risk of not being screened for cervical cancer [9]. Regardless of MSA 

status, this study had similar findings for women in this population. A possible strategy for 

increasing the use of cancer screening is to better understand the culture of the people who 

are not participating in these screenings. Data for Asian populations are typically combined 

for analytic purposes, which can mask the diversity of health-seeking behaviors among 

Asians, Native Hawaiians, and Pacific Islanders [25–27]. Previous research has shown that 

Asian subpopulations have different belief systems and ideas that can influence their health 

care decisions and whether they receive preventive health services [26, 28–30]. Programs 

are needed that incorporate cultural awareness and seek out women where they live because 

place of residence affects women’s ability to seek and receive cervical cancer screening.

Women who report low educational attainment are also less likely to receive cervical cancer 

screening [8]. Educational attainment (as well as age and race/ethnicity) is associated with 

health literacy, which is defined as the ability to “obtain, process, and understand basic 

health information and services to make appropriate health decisions” [31, 32]. Women who 

are informed about and understand the importance of cervical cancer screening may be more 

inclined to receive regular Pap testing [33]. Educating women about cervical cancer 

screening and appropriate recommendations is often regarded as the responsibility of a 

health provider [34, 35]. However, for women from racial and ethnic minority groups who 

may not visit a doctor, social support has been shown to strongly influence self-efficacy, and 

it can ultimately affect a woman’s decision to be screened [36]. Because people with low 

educational attainment often have contact with others of similar educational attainment, 

appropriate health education is needed for entire populations and among established social 

networks [32]. Many beliefs shared within communities shape whether people seek health 

screenings [36].
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A woman’s self-reported health status provides information about her perceived physical 

state [37]. In this study, self-report of “fair or poor” general health was associated with never 

receiving cervical cancer screening for women living in non-MSAs. Health status is 

particularly important in relation to cervical cancer because women may be unaware that the 

disease is asymptomatic in its early stages [38]. The findings of our study indicate that 

women who perceive their health to be poor may have lower perceived susceptibility to an 

illness. Jylha et al.’s review of self-reported health status literature explains that physical 

symptoms of an illness influences indication of “poor health” [37]. In particular with 

cervical cancer, if symptoms are not present, there is no indication any action needs to be 

taken. Our findings indicate that improved outreach or additional attention by public health 

officials and researchers may benefit women living in non-MSAs who report fair or poor 

health because they may not perceive themselves as being at risk of cervical cancer and 

therefore may not seek preventive screening.

Several limitations may have affected the interpretation of the findings of this study. First, 

the BRFSS is a self-reported questionnaire, which could lead to recall bias and social 

desirability effects [39]. Second, this study did not review medical records to confirm self-

reported use of screening tests. Third, data were only collected from women with landline 

telephones [40]. The omission of cell phone users could lead to selection bias because this 

approach excludes younger women and those with lower socioeconomic status and less 

access to health care [40]. Despite these limitations, the BRFSS survey has been shown to be 

valid and reliable [17]. To our knowledge, this is the first study to use HBM constructs to 

examine the prevalence of cervical cancer screening. This study also used predicted 

marginal analysis to examine the effect of confounders, such as race/ethnicity, on screening 

prevalence.

Conclusions

The Affordable Care Act will help mediate one of the financial barriers faced by women, 

affordability of health services [41]. Specifically, cervical cancer screening as recommended 

by the USPSTF will be covered with no cost sharing for insured women [19, 41]. With this 

obstacle removed, the next step will be to educate women about the importance of cervical 

cancer screening. Efforts should focus on developing culturally appropriate interventions for 

racial/ethnic minority populations who live in urban areas and have the lowest educational 

attainment because they are less likely to be screened. The U.S. Department of Health and 

Human Services’ National Action Plan to Improve Health Literacy recognizes that barriers 

to health care are often exacerbated by limited health literacy [42]. The plan’s seven goals 

focus on community, policy, and provider engagement to make health information and 

health services more accessible through effective, culturally appropriate programs. Social 

support networks can also be used to share information about the importance of cervical 

cancer screening and increase health literacy in geographic areas that have limited access to 

health care [32, 36]. In addition, as researchers and public health continue to collect more 

information to better understand health behaviors and how they influence people’s decisions 

about whether to seek cervical cancer screening, they can incorporate this information into 

cervical cancer community outreach programs. These activities are important to make 
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progress toward meeting the national screening objective in Healthy People 2020 and help 

to reduce the number of women diagnosed with and dying from cervical cancer [43, 44].
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Fig. 1. 
Study population as a subset of 2010 Behavioral Risk Factor Surveillance System data
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Table 1

Demographic characteristics of women aged 21–65
a
 years, by area of residence

c
, Behavioral Risk Factor 

Surveillance System (BRFSS), United States, 2010
bd

Characteristic MSA
b

Non-MSA
b

n % (95% CI) n % (95% CI)

Total 74,266 100.0 59,958 100.0

Screening status

 Ever screened 72,158 95.6 (95.2–95.9) 58,514 96.9 (96.5–97.2)

 Never screened 2,108 4.4 (4.1–4.8) 1,444 3.1 (2.8–3.5)

Age group

 21–44 31,413 61.0 (60.4–61.6) 24,013 60.9 (60.1–61.5)

 45–65 42,986 39.0 (38.4–39.6) 36,007 39.2 (38.5–39.9)

Race/ethnicity

 White, non-Hispanic 52,767 61.6 (60.9–62.2) 48,592 80.1 (79.4–80.8)

 Black, non-Hispanic 8,443 12.2 (11.8–12.6) 4,011 8.2 (7.7–8.6)

 Asian/Native Hawaiian/Pacific Islander, non-Hispanic 2,263 4.9 (4.5–5.2) 818 1.9 (1.7–2.2)

 American Indian/Alaska Native, non-Hispanic 587 0.7 (0.6–0.8) 1,430 1.2 (1.0–1.3)

 Other Race/Multiracial, non-Hispanic 1,738 2.3 (2.1–2.5) 1,297 1.9 (1.7–2.1)

 Hispanic 7,933 18.4 (17.8–19.0) 3,417 6.7 (6.3–7.2)

Education

 Did not graduate high school 4,995 9.0 (8.6–9.4) 4,070 6.7 (6.2–7.1)

 Graduated high school 15,781 20.6 (20.1–21.1) 16,910 27.1 (26.4–27.8)

 Attended college or technical school 20,069 26.5 (26.0–27.1) 17,758 29.1 (28.4–29.8)

 Graduated from college or technical school 33,441 43.8 (43.2–44.5) 21,237 37.1 (36.4–37.9)

Health belief model

 Perceived susceptibility

  Self-reported general health

   Excellent, very good, or good 63,887 86.8 (86.4–87.3) 51,051 87.4 (86.9–87.9)

   Fair or poor 10,317 13.2 (12.7–13.6) 8,848 12.6 (12.1–13.1)

  Are you a current smoker

   Yes 62,095 85.2 (84.8–85.6) 48,131 80.3 (79.6–80.9)

   No 11,961 14.8 (14.4–15.2) 11,689 19.7 (19.1–20.4)

 Perceived barriers

  Any health coverage

   Yes 64,314 83.5 (83.0–84.0) 49,964 82.2 (81.5–82.8)

   No 9,988 16.5 (16.0–17.0) 9,969 17.8 (17.2–18.5)

  Couldn’t see a doctor within past 12 months because of cost

   Yes 12,053 18.9 (18.3–19.4) 10,708 19.2 (18.5–19.8)

   No 62,205 81.1 (80.6–81.7) 49,207 80.8 (80.2–81.5)

 Cues to action

  Personal doctor/health care provider
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Characteristic MSA
b

Non-MSA
b

n % (95% CI) n % (95% CI)

   Yes, only one 58,427 74.9 (74.3–75.4) 46,745 77.8 (77.1–78.5)

   More than one 5,672 7.7 (7.4–8.0) 4,818 7.2 (6.8–7.5)

   No 10,155 17.4 (16.9–18.0) 8,350 15.0 (14.4–15.7)

  Last routine checkup

   Within past year 52,740 68.2 (67.6–68.8) 40,248 67.0 (66.2–67.7)

   Within past 2 years 10,284 15.7 (15.2–16.1) 8,297 14.5 (14.0–15.1)

   Within past 5 years 5,635 8.8 (8.4–9.2) 5,077 9.0 (8.6–9.5)

   5 or more years ago 4,561 6.4 (6.1–6.7) 5,128 8.5 (8.0–8.9)

   Never 621 1.0 (0.9–1.1) 650 1.0 (0.9–1.2)

 Self-Efficacy

  Frequency of social and emotional support

   Always 34,311 48.3 (47.7–49.0) 28,869 50.7 (49.9–51.5)

   Usually 25,035 32.9 (32.4–33.5) 19,649 32.5 (31.8–33.3)

   Sometimes 9,075 12.1 (11.7–12.5) 6,824 10.9 (10.4–11.5)

   Rarely 2,239 3.0 (2.8–3.2) 1,964 3.2 (2.9–3.5)

   Never 2,350 3.6 (3.4–3.9) 1,762 2.6 (2.4–2.9)

  Satisfaction with life

   Very satisfied/Satisfied 68,649 94.5 (94.2–94.8) 55,930 94.8 (94.4–95.2)

   Dissatisfied/Very dissatisfied 4,462 5.5 (5.2–5.8) 3,204 5.2 (4.8–5.6)

a
Based on the USPSTF recommendations for cervical cancer, screening takes place between ages 21–65. Women with incomplete pap test data (n 

= 195) are excluded from analyses. Additionally, women reporting hysterectomy and missing hysterectomy status (n = 46,035) are excluded from 
analyses

b
Metropolitan is defined as BRFSS MSCODE = 1 and 2; Non-metropolitan is defined as BRFSS MSCODE = 3,4, and 5

c
Excluding territories: Guam, Puerto Rico, and the Virgin Islands (n = 3,966 women 21–65 with no hysterectomy and complete pap test data)

d
Data are age-standardized to the 2010 BRFSS population (women aged 21–65)
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Table 2

Predicted marginals for women
a
 who reported ever or never being screened for cervical cancer, by area of 

residence
c
, Behavioral Risk Factor Surveillance System (BRFSS), United States, 2010

bd

Characteristics MSA
c

Non-MSA
c

Ever Screened Never Screened Ever Screened Never Screened

% (95% CI) % (95% CI) p value
e % (95% CI) % (95% CI) p value

e

Total 95.9 (95.5–96.2) 4.1 (3.8–4.5) 97.1 (96.7–97.4) 2.9 (2.6–3.3)

 Demographic characteristics

  Age group

  21–44 94.9 (94.4–95.3) 5.1 (4.7–5.6) 0.0000 96.6 (96.1–97.0) 3.4 (3.0–3.9) 0.0000

  45–65 97.8 (97.5–98.1) 2.2 (1.9–2.5) 98.0 (97.6–98.3) 2.0 (1.7–2.4)

  Race/ethnicity 0.0000 0.0000

   White, non-Hispanic 97.2 (96.8–97.5) 2.8 (2.5–3.2) 97.6 (97.3–97.9) 2.4 (2.1–2.7)

   Black, non-Hispanic 95.6 (94.6–96.5) 4.4 (3.5–5.4) 96.1 (95.1–97.0) 3.9 (3.0–4.9)

   Asian/Native Hawaiian/Pacific 
Islander,
    non-Hispanic

83.5 (80.2–86.3) 16.5 (13.7–19.8) 90.0 (85.4–93.3) 10.0 (6.7–14.6)

   American Indian/Alaska Native,
    non-Hispanic

94.7 (89.8–97.4) 5.3 (2.6–10.2) 96.6 (93.7–98.3) 3.4 (1.7–6.3)

   Other Race/Multiracial, non-Hispanic 93.9 (90.9–96.0) 6.1 (4.0–9.1) 95.6 (92.9–97.3) 4.4 (2.7–7.1)

   Hispanic 96.0 (95.1–96.7) 4.0 (3.3–4.9) 95.7 (93.6–97.1) 4.3 (2.9–6.4)

  Education 0.0000 0.6600

   Did not graduate high school 95.7 (94.6–96.6) 4.3 (3.4–5.4) 96.8 (95.6–97.6) 3.2 (2.4–4.4)

   Graduated high school 94.5 (93.5–95.3) 5.5 (4.7–6.5) 97.0 (96.4–97.6) 3.0 (2.4–3.6)

   Attended college or technical school 95.6 (94.8–96.2) 4.4 (3.8–5.2) 96.9 (96.1–97.5) 3.1 (2.5–3.9)

   Graduated from college or technical 
school

96.8 (96.3–97.2) 3.2 (2.8–3.7) 97.4 (96.7–98.0) 2.6 (2.0–3.3)

Health belief model

 Perceived Susceptibility

  Self-reported general health 0.0609 0.0091

   Excellent, very good, or good 95.8 (95.4–96.1) 4.2 (3.9–4.6) 97.3 (96.9–97.6) 2.7 (2.4–3.1)

   Fair or poor 96.5 (95.8–97.1) 3.5 (2.9–4.2) 95.9 (94.6–96.9) 4.1 (3.1–5.4)

  Are you a current smoker 0.0002 0.0740

   Yes 95.6 (95.3–96.0) 4.4 (4.0–4.7) 96.9 (96.5–97.3) 3.1 (2.7–3.5)

   No 97.1 (96.5–97.7) 2.9 (2.3–3.5) 97.6 (96.9–98.1) 2.4 (1.9–3.1)

 Perceived barriers

  Any health coverage 0.0000 0.0000

   Yes 96.5 (96.1–96.8) 3.5 (3.2–3.9) 97.6 (97.3–97.9) 2.4 (2.1–2.7)

   No 94.0 (92.9–94.9) 6.0 (5.1–7.1) 95.6 (94.5–96.5) 4.4 (3.5–5.5)

  Couldn’t see a doctor within past
    12 months because of cost

0.0151 0.0031

   Yes 96.6 (95.9–97.1) 3.4 (2.9–4.1) 97.9 (97.3–98.4) 2.1 (1.6–2.7)

   No 95.6 (95.2–96.0) 4.4 (4.0–4.8) 96.6 (96.1–97.1) 3.4 (2.9–3.9)
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Characteristics MSA
c

Non-MSA
c

Ever Screened Never Screened Ever Screened Never Screened

% (95% CI) % (95% CI) p value
e % (95% CI) % (95% CI) p value

e

 Cues to action

  Personal doctor/health care provider 0.0032 0.0004

   Yes, only one 96.3 (95.9–96.7) 3.7 (3.3–4.1) 97.4 (97.0–97.8) 2.6 (2.2–3.0)

   More than one 96.3 (95.0–97.3) 3.7 (2.7–5.0) 98.1 (97.1–98.7) 1.9 (1.3–2.9)

   No 94.8 (93.9–95.5) 5.2 (4.5–6.1) 95.9 (95.0–96.7) 4.1 (3.3–5.0)

  Last routine checkup 0.0000 0.0000

   Within past year 96.8 (96.4–97.2) 3.2 (2.8–3.6) 98.0 (97.6–98.3) 2.0 (1.7–2.4)

   Within past 2 years 95.4 (94.4–96.2) 4.6 (3.8–5.6) 97.2 (96.2–97.9) 2.8 (2.1–3.8)

   Within past 5 years 94.1 (92.8–95.1) 5.9 (4.9–7.2) 95.4 (93.7–96.7) 4.6 (3.3–6.3)

   5 or more years ago 92.4 (90.7–93.8) 7.6 (6.2–9.3) 93.7 (92.0–95.1) 6.3 (4.9–8.0)

   Never 92.2 (88.4–94.9) 7.8 (5.1–11.6) 93.5 (86.1–97.1) 6.5 (2.9–13.9)

 Self-efficacy

  Frequency of social and emotional 
support

0.0000 0.0001

   Always 96.1 (95.6–96.5) 3.9 (3.5–4.4) 97.1 (96.6–97.5) 2.9 (2.5–3.4)

   Usually 96.3 (95.7–96.8) 3.7 (3.2–4.3) 97.8 (97.2–98.2) 2.2 (1.8–2.8)

   Sometimes 95.6 (94.6–96.4) 4.4 (3.6–5.4) 96.6 (95.4–97.5) 3.4 (2.5–4.6)

   Rarely 96.3 (94.4–97.6) 3.7 (2.4–5.6) 97.1 (95.7–98.1) 2.9 (1.9–4.3)

   Never 92.0 (89.8–93.7) 8.0 (6.3–10.2) 93.1 (90.0–95.2) 6.9 (4.8–10.0)

  Satisfaction with life 0.6482 0.7848

   Very satisfied/Satisfied 95.9 (95.6–96.2) 4.1 (3.8–4.4) 97.1 (96.7–97.4) 2.9 (2.6–3.3)

   Dissatisfied/Very dissatisfied 95.6 (94.2–96.7) 4.4 (3.3–5.8) 96.9 (95.3–98.0) 3.1 (2.0–4.7)

a
Based on the USPSTF recommendations for cervical cancer, screening takes place between ages 21–65. Women with incomplete pap test data (n 

= 195) are excluded from analyses. Additionally, women reporting hysterectomy and missing hysterectomy status (n = 46,035) are excluded from 
analyses

b
Metropolitan is defined as BRFSS MSCODE = 1 and 2; Non-metropolitan is defined as BRFSS MSCODE = 3,4, and 5

c
Excluding territories: Guam, Puerto Rico, and the Virgin Islands (n = 3,966 women 21–65 with no hysterectomy and complete pap test data)

d
Data are age-standardized to the 2010 BRFSS population (women aged 21–65)

e
p values test difference within demographic and HBM construct groups
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