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ABSTRACT OF THE DISSERTATION 

 

Understanding the Disparities in Cervical Cancer Screening 

for Economically Disadvantaged Women 

 

by 

 

Melissa Sue Gatchell 

Doctor of Philosophy in Health Services 

University of California, Los Angeles, 2012 

Professor Ninez A. Ponce, Chair 

 

Background:  Cancer is the second leading cause of death in the United States, 

accounting for 22% of all deaths among women.  Despite the importance of the Pap test in 

preventing and detecting cervical cancer, screening rates among poor women remain low.  The 

pathways linking poverty with lower Pap test use remain unclear.  The screening disparity for 

this low-cost test suggests that poor women may face other transaction costs, opportunity costs 

and barriers in accessing Pap tests that are not faced by women living above poverty.   

Data/Methods: The data set merged the 2005 California Health Interview Survey, 2000 

Census, and safety net clinic data.  I examine elements of the patient-provider interaction 

(racial/ethnic discrimination) and healthcare system (distance to the nearest safety net clinic) as 

possible mediators between individual-level poverty and Pap tests.  I then examine the role of 

individual-level poverty in moderating the association between discrimination and Pap test use 



iii 

 

and safety net distance and Pap test use.  I also examine whether the neighborhood-level poverty 

moderates the association between individual-level poverty and Pap tests, discrimination and Pap 

tests, and distance and Pap tests.  The sample included women, 18-64, with a physician visit in 

the previous 5 years and no history of cervical cancer.  Mediation was tested using Generalized 

Estimating Equations (GEE) and a weighted product-of-coefficients test.  Moderation was tested 

using GEE and including interaction terms.   

 Results:  Poor women were significantly less likely to report a timely Pap test, had 

significantly higher odds of reporting discrimination, and were more likely to reside closer to a 

safety net clinic.  Discrimination did not predict Pap tests and was not a mediator between 

individual-level poverty and Pap tests.  Safety net distance predicted Pap tests and was a 

mediator between individual-level poverty and Pap tests.  Neither individual-level poverty nor 

neighborhood-level poverty modified the proposed relationships with Pap test use.     

 Conclusion:  Racial/ethnic discrimination did not explain disparities in Pap tests.  

Proximity to a safety net clinic was shown to be protective against disparities and may play a 

role in addressing disparities in screening.  Individual-level poverty and neighborhood-level 

poverty did not influence the role of proposed mediators in predicting Pap tests.     
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INTRODUCTION/BACKGROUND 

Cancer is the second leading cause of death in the United States, accounting for 22% of 

all deaths among women [1].  One of the most treatable cancers, cervical cancer has a 92% 5-

year survival rate if the cancer is detected in its earliest stages and a 72% 5-year survival rate 

overall [2].  And yet, the American Cancer Society estimates that “between 60% and 80% of 

American women with newly diagnosed invasive cervical cancer have not had a Pap test in the 

past 5 years [1].”  Despite the importance of the Pap test in preventing and detecting cervical 

cancer, rates among economically disadvantaged women remain particularly low.  In California 

in 2001, in examining screening by income as a percent of poverty (the income-to-poverty ratio), 

Pap test rates were lower for women below 200% of the Federal Poverty Level (FPL), than for 

those above 200% of FPL (81.3% vs. 89.1%) [3, 4].  The difference in rates would likely have 

been even wider had the comparison been between women below poverty and those living above 

3 or 4 times the poverty level.  In fact, according to AskCHIS, the California Health Interview 

Survey’s web query program, for 2005, only 77.4% of women below 100% of FPL were 

screened for cervical cancer in the previous three years.  However, 88.3% of women living at or 

above 300% of the FPL were screened within this recommended time period [5].  This difference 

in rates between women was even more pronounced among certain racial/ethnic groups.  For 

example, while 90% of white women above 300% of FPL reported a timely Pap test, this rate 

was only 66.2% among white women living below poverty – a difference of nearly 25 

percentage points – the largest difference across income of any racial/ethnic group [5].   

The pathways linking poverty with lower Pap test use remain unclear.  Unlike other 

screening tests such as mammography, the Pap test is a relatively simple procedure, which can 

be done in a doctor’s office, clinic, or hospital by a wide range of trained health professionals 
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such as doctors, nurses, and physician assistants [6-8].  Most insurance plans cover this low-cost 

screening as do national and local campaigns such as the National Breast and Cervical Cancer 

Early Detection Program [6-8].    Despite the availability of low- or no-cost Pap tests to detect 

this potentially preventable and treatable cancer, screening rates have declined over the past 10 

years, and have remained relatively lower for women living below poverty than for higher 

income women [9].  The screening disparity for this low-cost test suggests that women who are 

poor may face other considerable transaction costs, opportunity costs and barriers in accessing 

Pap tests that are not faced by women with higher incomes.  These costs may arise from 

accessing the nearest health care provider or may manifest as psychological costs imposed by a 

negative patient-provider interaction.  However, the detrimental effects of these costs on 

screening rates may be attenuated by social resources and support conferred by the woman’s 

residential neighborhood.   

 

Measures of Income and Poverty 

My goal is to identify the pathways of how poverty levels play a role in disparities in 

cancer screening, acknowledging that there are significant implications for the way poverty and 

income are measured.  As an example, total annual household income is an absolute measure of 

economic resources, that does not account for household size and the purchasing power of these 

resources [10].  In contrast, measures of income as a percent of poverty are an advantage over 

absolute measures of household income as they take into account the size of the family over 

which the income is spread [11].  Moreover, threshold poverty levels are established each year, 

adjusted for inflation using the Consumer Price Index [11, 12].  The poverty line, which is 

standard across the country (with the exception of Hawaii and Alaska), indicates the annual level 
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that a person is considered to be poor [12];  the assumption being that an individual living at or 

below poverty faces “difficulties in affording the basic necessities of life [12].”  Summarily, 

income as a percent of poverty thus measures the depth of economic disadvantage [4, 13].  

Understanding where an individual falls in relation to the set poverty level, in comparison to 

others, indicates how proximal they are to this poverty disadvantage.   

Poverty guidelines are also used as eligibility criteria for several government agencies 

ranging from the Department of Health and Human Services to the Department of Labor for 

many of their safety net programs that aim to enhance the wellbeing of the poor and reduce 

disparities in health, for example the Medicaid program, Federally Qualified Health Centers, 

Family Planning Services, the Supplemental Nutrition Assistance Program, and a number of 

others [12, 14, 15].  Agencies not only use individual-level poverty measures to determine 

eligibility for programs but also assess poverty rates in an area to determine the level of need for 

these programs [10, 15].   

Using individual-level data from the 2005 California Health Interview Survey, linked 

with safety net clinic data and area-level data from the 2000 Census, this dissertation endeavors 

to further our understanding of cervical cancer screening disparities by individual-level poverty 

level.  More specifically, this dissertation identifies factors within three broad domains – the 

patient-provider interaction, the health care system, and the neighborhood environment - that 

may mediate the relationship between individual-level poverty and receipt of a Pap test, either as 

contributors to, or protectors from, disparities in cancer screening and examines whether these 

factors have a differential effect on the likelihood of a Pap test for poor women.     

Specifically, this dissertation looks at the following questions:   
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Individual Level 

Table 1 outlines the research question, hypothesis and assumptions pertaining to the level 

of the individual.   

Table 1: Individual-Level Research Question, Hypothesis and Assumptions 

Research 

Question 
Hypothesis Assumptions 

Research Question 1.1 

Is individual-

level poverty 

associated with 

differences in 

cancer screening 

behaviors for 

women in 

California? 

Women living below poverty are 

significantly less likely to have a Pap 

test in the previous 3 years compared 

to women living above poverty, 

accounting for individual-level 

covariates 

Poorer women generally have fewer 

financial resources with which to 

access the health care system and 

utilize services, face competing 

demands for these limited financial 

resources, and face additional non-

financial costs that may prevent the 

use of services, and thus will be less 

likely to report a timely Pap test 

compared to women living above 

poverty 

 

Patient-Provider Encounter 

Table 2 outlines the four research questions, related hypotheses, and assumptions 

pertaining to the patient-provider encounter.    

Table 2: Patient-Provider Research Questions, Hypotheses, and Assumptions 

Research Question Hypothesis Assumptions 

Research Question 2.1 

Is poverty level 

associated with 

differences in the 

report of 

racial/ethnic 

discrimination in 

the patient-

provider 

interaction?  

Women living below poverty are 
significantly more likely to report 

racial/ethnic discrimination in the 

receipt of health care compared to 
women living above poverty 

A larger proportion of poor women are 
racial/ethnic minorities compared to the 

proportion of medical providers that are 

racial/ethnic minorities.  As a result, 

there is greater racial/ethnic discordance 
between the patient and the provider for 

women living below poverty compared 

to women living above poverty.  This 
discordance may contribute to higher 
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Research Question Hypothesis Assumptions 

rates of racial/ethnic discrimination 
among poor women. 

Research Question 2.2 

Is perceived 

racial/ethnic 

discrimination in 

the patient-

provider 

interaction 

associated with 

receipt of a timely 

Pap test?   

Racial/ethnic discrimination in the 

patient-provider interaction will reduce 

the likelihood that a woman receives the 
appropriate cervical cancer screenings 

at recommended intervals 

Many studies have shown that 

perceptions of unfair treatment by 

race/ethnicity weaken the patient-
provider relationship, resulting in 

poorer communication and interaction 

between patient and provider and a 
lower likelihood of obtaining necessary 

preventive care [16-20].   

Research Question 2.3 

Is the effect of 

individual-level 

poverty on receipt 

of a Pap test 

mediated through 

perceived 

racial/ethnic 

discrimination in 

the patient-

provider 

interaction? 

The association between individual-

level poverty and Pap tests is (partially) 
mediated by perceived racial/ethnic 

discrimination in the receipt of health 

care 

See assumptions for questions 2.1 and 

2.2 

Research Question 2.4  

Does the effect of 

perceived 

racial/ethnic 

discrimination in 

the patient-

provider 

interaction on 

screening on Pap 

test use vary by 

individual-level 

poverty? 

The detrimental impact of perceived 

racial/ethnic discrimination in the 
patient-provider interaction on 

likelihood of a Pap test is larger for 

women living below poverty than for 

women living above poverty 

The negative interactions between 

patients and providers will be more 
difficult to overcome for women living 

below poverty compared to women 

living above poverty in terms of 

obtaining services 
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Healthcare Marketplace 

Table 3 outlines the four research questions, related hypotheses, and assumptions 

pertaining to the healthcare marketplace.    

Table 3: Healthcare Marketplace Research Questions, Hypotheses, and Assumptions 

Research Question Hypothesis Assumptions 

Research Question 3.1 

Is individual-level 

poverty associated 

with proximity to 

safety net clinics? 

Women living below poverty are more 

likely to live in closer proximity to 
safety net clinics compared to women 

living above poverty 

Poor women rely on safety net services 

more than women well above poverty 
and may thus live closer to safety net 

clinics. 

Research Question 3.2 

Is proximity to 

safety net clinics 

associated with the 

likelihood of a 

timely Pap test? 

Closer proximity to a safety net clinic 

providing low-cost or free care will 
improve the likelihood that a woman 

receives cancer preventive care, 

providing a countervailing force to the 

negative impact of individual-level 
poverty on screening rates 

Closer proximity to clinics providing 

free or reduced fee preventive 

screenings reduces travel constraints as 
well as the opportunity and monetary 

costs associated with seeking care, 

increasing the accessibility of health 

care for women and ultimately 
improving the likelihood that a woman 

receives a Pap test 

Research Question 3.3 

Is the effect of 

individual-level 

poverty on Pap 

tests mediated 

through proximity 

to safety net clinics 

(acting as a 

protective factor 

against 

disparities)?  

The association between individual-
level poverty and Pap tests is (partially) 

mediated by proximity to a safety net 

clinic 

See assumptions for questions 3.1 and 

3.2 

Research Question 3.4  

Does the effect of 

closer proximity to 

safety net clinics 

on receipt of a Pap 

test vary by 

individual-level 

The impact of being closer to a safety 

net clinic on increasing the likelihood of 
a timely Pap test will be larger for 

women living below poverty than for 

women living above poverty 

Safety net clinics are charged with 

providing care mainly to economically 

disadvantaged women and therefore 
services, outreach, and access will be 

categorically targeted to these women.   

The proximity to these clinics are 
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Research Question Hypothesis Assumptions 

poverty? therefore more important for poor 
women in terms of raising cervical 

cancer screening rates, than for women 

living well above poverty. 

 

Neighborhood Environment 

Table 4 outlines the three research questions, related hypotheses, and assumptions 

pertaining to the neighborhood environment.    

Table 4: Neighborhood Environment Research Questions, Hypotheses, and Assumptions 

Research Question Hypothesis Assumptions 

Research Question 4.1 

Does the effect of 

individual-level 

poverty on Pap 

tests vary by 

neighborhood-

level poverty? 

The negative impact of individual-level 

poverty on Pap test use will be greater 
in higher-poverty neighborhoods 

Poor women living in neighborhoods 

with low rates of poverty may have 

additional resources (for example, safer 
neighborhoods in which to use public 

transportation), which will facilitate 

care seeking behaviors to a greater 

degree than poor women living in 
higher-poverty neighborhoods.  

However, poor women living in higher-

poverty neighborhoods may be more 
connected to social support (for 

example, childcare needed to make 

doctor’s appointments) from their 
communities than poor women who live 

in lower-poverty neighborhoods.  This 

social connectedness will likely not be 

enough, however, to offset the resource 
advantages in low-poverty 

neighborhoods.    

Research Question 4.2 

Does the effect of 

perceived 

racial/ethnic 

discrimination on 

Pap tests vary by 

neighborhood-

The negative effects of perceived 
racial/ethnic discrimination in the 

receipt of health care will be lower in 

high-poverty neighborhoods 

Health care work force is more likely to 

be reflective of the racial/ethnic 

background of the population in higher-
poverty neighborhoods.  Resulting 

social cohesion may lessen the rates, 

and negative impacts, of racial/ethnic 
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Research Question Hypothesis Assumptions 

level poverty? discrimination, increasing the likelihood 
of a Pap test.     

Research Question 4.3 

Does the effect of 

distance to the 

nearest safety net 

clinic vary by 

neighborhood-

level poverty?  

The importance of closer safety net 

distance on increasing Pap test use will 

be greater in higher-poverty 
neighborhoods 

Although safety net clinics are placed in 
areas meeting several criteria that 

capture the degree that an area is 

medically underserved [21], including 

poverty rates, whether such placement 
confers a cervical cancer screening 

benefit has not been tested in the 

literature.  I hypothesize that a woman’s 
proximity to safety net clinics will 

confer a greater Pap test screening 

benefit for women living in higher-

poverty neighborhoods more so than 
women living in lower-poverty 

neighborhoods.  

 

LITERATURE REVIEW 

Since 2003, the Agency for Healthcare Research and Quality (AHRQ) has produced the 

annual National Healthcare Disparities Report (NHDR) that monitors the disparities in health 

care delivery as they relate to socioeconomic and racial factors in “priority populations,” which 

include low-income groups.  The “2005 National Healthcare Disparities Report (NHDR),” used 

over 40 national databases and hundreds of quality and access measures, to document substantial 

differences in health care by individual-level poverty.  Differences in quality of care, access to 

care, health status, and type of care received was consistently seen across poverty levels [22, 23]. 

Several years later, AHRQ’s 2010 NHDR report showed that these disparities in quality and 

access for most of the report’s core measures are widening or remain unchanged [24].  The 

evidence presented is ample and convincing that economically disadvantaged populations in this 

country face significant barriers in accessing quality health care, particularly preventive types of 
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care [22, 23] and that current policies and/or programs are not addressing a widening gap across 

poverty levels.   

 A substantial body of literature, summarized and reviewed by Newmann and Garner in 

2005, suggests that these overall disparities in access to and quality of health care occur 

specifically for cervical cancer screening, with women of low socio-economic status, measured 

differently across articles captured in the review, being significantly less likely to receive Pap 

tests during recommended intervals than their higher income counterparts [25-28].  Despite the 

cost-effectiveness of the Pap test [29-32] in detecting both precancerous changes in the cervix as 

well as cancer in its early, highly curable stages, many poor women are at risk for not having this 

test during the recommended intervals or at all [2, 25-27].  Specifically, one recent study by 

Coughlin and colleagues, using national data from the Behavioral Risk Factor Surveillance 

System (BRFSS), found that while over 90% of women living in major metropolitan areas with a 

household income of $50,000 and higher had a Pap test in the previous three years, only 75% of 

women with lower incomes – below $15,000 – had the test [26].  This national level study on the 

link between income and cancer rates provides impetus for further study on the means behind 

which poor women fail to receive adequate levels of preventive care. 

However, as many have noted, the underlying mechanisms that link economic 

disadvantage to health outcomes remain rather unclear [33]. Although some pathways from 

lower income or higher poverty to poorer health outcomes may be straightforward – such as the 

lack of financial resources necessary to obtain health insurance and/or basic health care – others 

are much more difficult to pinpoint, and therefore a challenge to address through policy and/or 

program changes. For example, there could be a multiplicity of hypothesized distinct and 

interacting pathways stemming from single and repetitive stressors at various levels such as the 
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individual, the clinical encounter, the health care system, and the larger social, environmental, 

and policy context, that produce disparities in the health and wellbeing of poor women [33, 34].  

Understanding these pathways further will provide evidence of the pathways leading from 

impoverishment to a substantial divide in health utilization and status and will support the 

development of policies and programs, as well as provide direction for further research, to 

ultimately reduce the disparities for economically disadvantaged populations. 

 

Individual Level  

 Many individual-level characteristics such as minority race/ethnicity, limited English 

proficiency, and citizenship status are fundamentally linked to the various measures of 

socioeconomic status – particularly in the United States - and these characteristics have been 

shown to influence screening rates both independently and in combination with socioeconomic 

measures and other factors [35].  Reviews of the literature on cervical cancer screening have 

revealed that individual factors such as education, employment, health insurance (or the lack 

thereof), access to care barriers, such as racial/ethnic minority status, low acculturation levels, 

noncitizenship status, limited English language proficiency, and lack of social support (such as 

support derived from families and spouses) are most closely associated with whether or not a 

woman receives cervical cancer screening within the recommended intervals [36-50].  In 

addition, studies have also shown that individual characteristics and behaviors such as weight, 

age, and smoking status are also important considerations for screening and/or risk factors for the 

development of cervical cancer [42, 48, 51-53].  Much of the literature has focused on the 

individual-level predictors of non-adherence to cancer screening for women; including these 

factors when examining Pap tests allows for the estimation of the independent effects of both 
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these individual-level demographic and risk factors but also of individual-level poverty 

specifically. While these individual level characteristics are central to an understanding of the 

factors that predict non-adherence to cancer screening, this narrow view of disparities fails to 

incorporate important factors outside the individual, such as patient-provider factors and social 

environments, to explain disparities in screening rates for poor women.    

In addition to the established association between individual-level measures and cervical 

cancer screening, researchers have begun to look more closely at predictors within the domains 

of the relationship between providers and patients, the health care system and marketplace, and 

the neighborhood and policy environments.   These domains may further elaborate the pathways 

that mediate (either in the direction of contributing to, or protecting individuals from, disparities) 

the relationship between economic disadvantage (measured differently across studies) and 

relatively poorer utilization of preventive care.  Closer examination of these additional domains 

enhances our understanding of the disparities in screening rates, provides a more comprehensive 

lens in identifying the source of these disparities, thereby providing a clearer direction on ways 

to formulate and target effective policies and programs.   

 

Patient-Provider Encounter 

The physician-patient encounter is the point of contact in which the utilization of 

services, including a Pap test,  occurs.  Examining quality differences in this interaction between 

patient and provider may provide insight into the unique barriers faced by poor women to 

accessing preventive care.   In fact, elements of the physician-patient encounter may be more 

important, in some cases, in predicting screening than individual factors [51].  After controlling 

for individual-level factors, perceived unfair treatment, negative experiences in previous 
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encounters, a lack of cultural competence on the part of the physician, as well as a lack of 

providers and provider recommendations, has been shown to reduce likelihood of screening, 

particularly for high risk groups [38, 54-57].  Moreover, continuity with a single primary care 

provider, patient satisfaction, positive communication, and receiving screening advice were all 

significantly associated with receipt of a Pap test [37, 42, 58-62].  Qualitative studies show the 

value women place in the patient-provider relationship and the importance of a positive 

encounter when obtaining cervical cancer screening [63, 64].   Overall, studies support the 

importance of a positive interaction between the contact person in the health care setting – 

mainly the medical provider – and the patient in the patient’s health outcomes, utilization, and 

satisfaction. 

More specifically, for example, patient-physician communication has consistently been 

associated with improved screening rates for various types of cancers [65-67].  Moreover, a 2005 

review of the literature on socioeconomic status and patient-provider communication showed 

that communication was of significantly inferior quality between providers and their lower-

income patients than for the same providers and higher income patients [68], suggesting that 

these issues of poor patient-provider interactions are particularly important for poor women in 

influencing health behaviors.  Patients with lower income experienced encounters that embodied 

“less information giving, less directions, and less socio-emotional and partnership building 

utterances [68].”  The authors concluded that differences were a result not only of differences in 

the doctors’ communication style but also of the lower-income patient’s inability to interact 

effectively with the provider – a two-fold setback for the low-income patient.     

Evidence suggests this may also be true for discrimination in the receipt of health care.  

Much of the previous work on discrimination – most often based on race/ethnicity but also on 
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socioeconomic status measures – has focused on the experience of discrimination as a 

psychosocial stressor that manifests in adverse health consequences [69].  In large part, these 

studies and reviews of the literature [70] have found that discrimination, and the mechanisms of 

dealing with unfair treatment, is associated with higher blood pressure and poor cardiac health 

[71-81], poorer overall physical and mental health [82-96], and negative birth outcomes [97-

104].  And yet, results are mixed, with several articles reporting no significant effect of 

discrimination on health status [90, 95, 105-108].  

In terms of access to care, racial/ethnic discrimination has been linked to decreased trust 

in the medical system [109-111], preference for same-race providers [112-114], decreased doctor 

visits [115, 116], decreased use of some preventive services [56, 117, 118] and increased use of 

alternative care [119].  Perceived unfair treatment was associated with delays in care [120, 121] 

and with a lower likelihood of being placed on transplant waiting lists [122].  Several studies 

using focus groups show that participants cite discrimination as a barrier to accessing care [123-

127].  Others found no association between discrimination and vaccination among an elderly 

population [128], cardiac procedures [129], or some preventive services [130, 131].   

Fewer studies have explored the association specifically between perceived unfair 

treatment based on measures of socioeconomic status and health care utilization; however, 

several studies have shown that low-income individuals are significantly more likely to report 

racial/ethnic discrimination in the receipt of health care than their higher-income counterparts 

across all racial/ethnic groups [132-135].  A recent study examining CHIS 2003 and CHIS 2005 

data showed that, among racial/ethnic minority women, those that perceived racial/ethnic 

discrimination were less likely to have had a breast cancer or colorectal cancer screening exam 

[136].  Additionally, a 2002 report by the Institute of Medicine (IOM), “Unequal Treatment,” 
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suggests that stereotyping and discrimination may contribute to disparities in health care [20].  

The health and access consequences of higher rates of perceived unfair treatment and a greater 

impact of unfair treatment on utilization and outcome may be important considerations by which 

poverty results in lower levels of cervical cancer screening. 

However, a lack of consistent findings on the relationship between health or preventive 

service utilization and perceived racial/ethnic discrimination creates an opportunity to expand on 

the understanding of the association between this phenomenon and resulting disparities in 

screening.  Unfair treatment based on race/ethnicity is reported by all racial and ethnic groups – 

albeit at different rates – with especially high rates reported among poor women.  Therefore, the 

higher rates of racial/ethnic discrimination among lower-income individuals make this an 

important factor in understanding disparities in preventive care seeking for poor women 

especially in states with diverse racial/ethnic populations, such as California.  The research 

outlined below includes an examination of whether perceived unfair treatment in the receipt of 

health care contributes to the disparities in cervical cancer screening seen across individual-level 

poverty, and whether the impact of discrimination on cancer screening is greater for poor 

women. The specific issues and limitations related to the perceived racial/ethnic discrimination 

measure will be discussed more extensively in the methods and conclusions sections. 

 

Healthcare Marketplace 

Closer examination of the characteristics of the health care system and marketplace may 

also contribute to understanding the sources of system-based disparities in screening rates by 

poverty levels.  Although research on the association between the health care infrastructure and 

cervical cancer screening is very limited, studies have shown that the existence of safety net 
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health centers improves overall access to care for vulnerable populations and lessens 

racial/ethnic disparities [137-145].  With the revenue of Federally Qualified Health Centers 

(FQHC’s) – just a portion of the overall safety net - totaling more than $10 billion dollars in 

2010, these health care providers have a clear role in influencing the quality and volume of 

health care received by the most vulnerable in the state, making it imperative to understand their 

role in cancer screening and the possible reduction of, or protection against, disparities [146]. 

Indicators of health care market structure such as the level of HMO penetration and HMO 

competition in a region has been associated with utilization of some preventive services and 

access to care, although the direction of the association has been mixed depending on the cost of 

the cancer screening test [147, 148].  HMOs with higher turnover rates for physicians had 

significantly lower rates of cervical cancer screening among its members [149].  For poor 

women, Medicaid managed care models have proven to be beneficial, in terms of preventive 

screenings and Pap tests specifically, as compared to other health care models such as fee-for-

service systems [150, 151].  As evidenced by existing literature, the available health care systems 

and market factors certainly are associated with service utilization and access to care.   

Data from California’s Office of Statewide Health Planning and Development (OSHPD), 

indicates that primary care safety net clinics in California provided care to 3.2 million people in 

2003 through a total of more than 10 million health related visits [152].  A vast majority of these 

3.2 million individuals, 81%, had incomes of less than 200% of the Federal Poverty Level (FPL) 

and 66% of these individuals were female [152].  Saviano and Powers also report that federally-

funded health clinics in California served more than 1.8 million patients in 2003.  Of these visits, 

95% were to individuals with family incomes below 200% of FPL and 61% were for pediatric 

and women’s health services [152].  Additionally, more low-income individuals reported using a 
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safety net clinic as their usual source of care than higher-income individuals in California [153].  

As evidenced by these data, a large portion of poor women and other vulnerable populations rely 

on the safety net for the provision of health care.       

However, the unique and extensive systems of care specifically available for vulnerable 

populations in California have not been examined closely, especially not in the context of 

preventive care for low-income women.  Specifically, the safety net health care system in 

California – comprised of a broad range of providers such as community health centers, county 

clinics, and public hospitals – in its role as the provider of care to the most vulnerable 

populations, has the potential to play a key role in addressing the disparity in cervical cancer 

screening rates for poor women and thus reducing the cervical cancer burden overall in 

California.  Currently, however, more information is needed on the overall safety net system in 

California and its role in providing preventive services.  Safety net clinics, relied on heavily by 

low-income individuals, have been consistently shown to improve access to care for vulnerable 

populations and reduce the disparities in access seen across income groups [153-160].  There is 

lack of information specifically on the safety net clinics themselves in California, including an 

understanding of the breadth of the safety net system, and thus, related research on the role of the 

safety net clinic in the provision of cancer screenings. This knowledge gap calls for an 

investigation to better understand whether clinics play a role in mediating the relationship 

between income and Pap test utilization and to better understand whether the benefit of a clinic 

in closer proximity is greater for women living at or below poverty than for women living well 

above poverty.  

 Despite positive findings on the role of the safety net in improving access to care for 

vulnerable populations – based on measures such as having seen a physician or experiencing 
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delays in care – less research has focused on the role of these clinics in providing specific types 

of services such as cervical cancer screening.  Previous work in this area has focused mainly on 

cancer screening practices among women already receiving care within the safety net or on 

interventions based in community-based clinics aimed at increasing screening rates [161-171].  

A 1999 study by Regan and colleagues, comparing the overall US population of low-income 

women to users of randomly selected community health centers (CHCs), demonstrated that 

women in CHCs had higher rates of cervical cancer screening than women in the general 

population [169].  Although the study, using data from 1992, did not link residence to safety net 

clinics, and only generally described the overall screening rates of CHC users and non-users, this 

broad comparison between community health center users and the overall population of low-

income women does provide further impetus for looking more closely at the role of safety net 

clinics specifically for women in California.  The research, in part, looks closer at the health care 

system in California to determine whether closer proximity to these providers narrows the 

disparity in screening rates for low-income women and whether this close proximity proves 

particularly beneficial for poor women. 

 

Neighborhood Environment  

The effects of the patient-physician encounter and the health care marketplace on Pap 

tests may be modified by the neighborhood environment, for example the neighborhood’s 

intrinsic assets (e.g. community social support, public transportation, and contextual education 

levels) and deficits (e.g. crime, safety, concentrated poverty) in the communities in which the 

individual resides.   Employing collective neighborhood-level poverty levels, which has been 

shown as a potent measure of neighborhood assets and deficits [169],    I determine whether the 
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neighborhood  (measured as neighborhood-level poverty levels) modifies the association 

between individual-level poverty and Pap test use, the patient-provider interaction and Pap test 

use, and the health care environment and Pap test use.  Examining the role of the neighborhood 

environment as a moderator of the relationship between several factors that contribute to, or 

lessen, the disparity in cancer screening rates for low-income women provides evidence as to 

whether efforts to address disparities in screening should consider context as well as individual 

level factors.   

Previous research on neighborhoods has looked mainly at the direct effects of 

neighborhoods on health, showing that the characteristics of the place in which a person resides 

have at least a modest effect on many aspects of that individual’s health, and health care access 

and health care utilization [172-177].  These findings suggest that the neighborhood environment 

also has the potential to influence the operation of mediating factors that influence Pap test use, 

although the literature is absent in this area specifically.  Social theories on neighborhoods and 

health hold that the structure of the social environment may lead to the achievement or failure of 

certain collective and individual goals and the assets of the environment such as the strong social 

bonds as well as the deficits – e.g. poverty – influence health outcomes [178]. 

In fact, several reviews of the literature on health and neighborhoods found that positive 

social aspects of the neighborhood were associated with better health and lower mortality (and 

vice versa), although these effects tended to be modest when studies also took into account 

individual level predictors [172-176, 179].  Social capital – a global measure that encompasses 

ideals such as trust, shared values, and reciprocity measured at the individual, neighborhood, or 

broader levels – has often been tied to positive health outcomes such as lower mortality at the 

state level, [180, 181] and at the neighborhood level [182].  In addition, social capital has been 
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shown to be associated with individual health and well-being with higher social capital 

corresponding to better health status [183-192], lower risk of serious disease [193-199], lower 

levels of stress and depression [200-203], less nutritional risk and food insecurity [204, 205], 

increased rates of breastfeeding initiation and lower teen pregnancy rates [206-209], lower 

likelihood of obesity and physical inactivity [198, 210], and improved access to care [211-213].   

And yet, many studies have shown no association between neighborhood social resources and 

health [214-219] or an adverse effect on measures such as BMI [220].  In addition, collective 

efficacy – one measure of social capital and neighborhood tenure – may be protective in some 

cases with higher levels of collective efficacy being associated with better health and lower 

mortality [221-225].  However, on net, like much of the research that looks at social capital, 

results have been decidedly mixed [226-229].     

 Additional social factors such as racial segregation and racial/ethnic concentration appear 

to have opposing forces of increased social capital and concentrated disadvantage as segregated 

neighborhoods often are also characterized by high portions of low-income residents.  For certain 

racial/ethnic groups, living in more segregated areas of the same racial/ethnic group confers 

health benefits such as lower mortality rates [230, 231], better self-rated health [232], improved 

access to care [233], improved health outcomes [234, 235], decreased risk of colorectal cancer 

[236], increased likelihood of cancer screening [237], and narrower disparities in health between 

groups [238].   But other studies find the contrary: more segregated neighborhoods, and those 

with higher concentrated poverty – particularly among African Americans upon which most of 

the research is focused – were associated with higher levels of negative health behaviors such as 

physical inactivity and obesity [239-242], poor birth outcomes [243-250], poorer health status 

[251-253], increased stress levels [254], decreased access to care and utilization [255, 256], and 
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increased cancer risk  [257] and case-fatality for colorectal cancer [236].  Again, these studies 

look at the main effects of the neighborhood in influencing health, and not necessarily on the role 

of neighborhood-level poverty in influencing the relationships of individual-level, patient-

provider, and healthcare marketplace predictors.   

Studies are beginning to show that, in addition to the social characteristics of the 

neighborhood, neighborhood measures of socioeconomic status also play an important role in 

determining whether vulnerable populations – such as poor women – are likely to obtain 

preventive services [26, 48, 258-260].  Several of these articles use multivariable regression to 

simply investigate any possible link between area level measures such as transportation and 

poverty to outcome measures – linked at the county level or metropolitan statistical area, very 

large groupings of heterogeneous populations, as a means to illustrate the potential role of area 

level measures in future analyses, with very limited, if any, findings on the significance of area 

measures in cervical cancer screening [26, 237, 258-260].  Datta and colleagues used 1995 

survey of African American women to show an ecological link between Pap test rates for women 

residing in lower- and higher-poverty neighborhoods, simply showing that higher collective 

poverty was associated with lower screening rates [48].     

Although the neighborhood environment has been demonstrated to directly play an 

important role in health, health care access, and health care utilization, little to nothing is known 

about how these same factors of the place in which an individual resides may influence the 

operation of mediators in the established relationship between poverty levels and disparities in 

cervical cancer screening rates.  Previous research shows the potential importance of the 

neighborhood context in contributing to health utilization and outcomes directly and yet a 

paucity of data exists on the role of the neighborhood in influencing the relationship between 
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factors of the patient-provider interaction and the health care system and cervical cancer 

screening.  One study by Casagrande and colleagues examined the effect of perceived 

racial/ethnic discrimination on measures of access to care in a specifically chosen economically 

homogenous, racially integrated community to determine whether the impact of discrimination 

remained even in this type of community environment, showing that perceived discrimination 

still impacted health access for both whites and African Americans [121].        

 

Contribution to the Literature 

This dissertation contributes to the current body of literature by examining cervical 

cancer screening disparities across poverty levels from a more global perspective than what has 

been done previously.  Looking at issues of disparities beyond the individual-level to the 

individual operating in three contexts – the patient-provider relationship, the health care system, 

and the neighborhood environment – this dissertation attempts to further understand the complex 

characteristics that contribute to, or protect against, disparities in cervical cancer screening rates 

across individual-level poverty for women in California.  While the comprehensive nature of this 

investigation is a novel contribution to the literature, each individual component of the 

dissertation also contributes to the current body of literature.  

The purpose of the question 1.1, shown above, is to confirm the established association 

between poverty and Pap test utilization, taking into consideration individual-level 

characteristics and risk factors.  Although the literature overwhelmingly supports the association 

between poverty and lower rates of cervical cancer screening, I use a sample of adult women in 

California, to confirm this association.  Examining this association lays the groundwork for the 

rest of the analyses.          
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The research questions on the patient-provider encounter, questions 2.1 through 2.4, 

address the role of perceived racial/ethnic discrimination in mediating the relationship between 

poverty and Pap test use and examines whether the impact of discrimination on cervical cancer 

screening is modified by poverty levels.  Results will speak to the importance of the quality of 

the patient-provider interaction in Pap test use and whether enhancing these interactions will 

reduce cervical cancer screening disparities.  Results will also speak to whether improvements in 

the patient-provider relationship will prove particularly beneficial for poor women.   

Unlike previous research, I examine not only whether poor women are more likely to 

report racial/ethnic discrimination (which has been shown in previous studies), but also whether 

the report of racial/ethnic discrimination results in lower likelihood of a Pap test, which has not 

been examined previously.  Additionally, I examine the role of poverty in modifying the 

relationship between discrimination based on race/ethnicity and cervical cancer screening, a 

relationship that has not been vetted in the literature to date.  While previous research has 

focused mainly on the impact of racial/ethnic discrimination on the health of minorities, the 

differences in rates of racial/ethnic discrimination across individual-level poverty speaks to the 

importance of understanding how racial/ethnic discrimination also contributes to disparities 

across individual-level poverty, especially in a diverse multiethnic/multiracial state such as 

California. 

The purpose of research questions 3.1 through 3.4, as shown above, is to examine the role 

of the safety net in protecting against disparities in cervical cancer screening for economically 

disadvantaged women in the state and to determine whether having a safety net in close 

proximity is particularly imperative for poor women.  Results will speak to the importance of 

maintaining the current safety net structure in order to protect against further disparities in 
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cervical cancer screening rates.  While prior studies have supported the role of safety net clinics 

in improving access, I use an originally compiled comprehensive list of safety net clinics 

throughout the state of California to examine their role in the provision of specific services, 

which has not been demonstrated previously.   

The aim of research questions 4.1 through 4.3, detailed above, pertaining to the 

neighborhood environment, is to determine whether the negative impact of poverty on cancer 

screening use is exacerbated by the overall lower quality and quantity of resources in higher-

poverty neighborhoods.  I also examine whether higher-poverty neighborhoods lessen the 

negative effects of discrimination on Pap tests through mechanisms of social cohesion and 

whether the importance of safety net clinic distance in protecting against disparities is 

particularly beneficial in the context of higher neighborhood poverty.   

While much of the literature to date has focused directly on the role of the neighborhood 

on health has been studied extensively, studies have yet to investigate how factors that influence 

screening rates may operate differently depending on where the women lives.  Findings on the 

role of the neighborhood in modifying relationships will demonstrate whether programs and 

policies aimed at reducing disparities in cancer screening rates across individual-level poverty 

levels should also consider the context in which these programs/policies will operate. 
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CONCEPTUAL FRAMEWORK 

Figure 1: Graphic of Conceptual Framework 
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The 2002 report by the Institute of Medicine (IOM), “Unequal Treatment,” documents 

substantial differences in health care quality, access, and utilization across vulnerable 

populations [20].  To explain these differences in care, the IOM report presents a graphical 

representation of the factors responsible for the differences in care and how these differences are 

comprised of both actual disparities in care as well as intrinsic differences based on individual 

needs and preferences [261].  I used similar components found in the IOM framework, adapting 

them to explain disparities in cervical cancer screening (see Figure 1).   

Although the IOM framework provides a solid foundation from which to begin to 

understand differences in screening rates across poverty levels, it fails to include several 

important factors that may further contribute to disparities, such as the social and structural 

characteristics of the place in which an individual resides [20].  Including these characteristics of 

the neighborhood as key components of a disparities framework, and eliciting the pathways 

through which these contextual level measures also influence the relationship of individual, 

patient-provider, and health system factors on screening rates, provides a more complete picture 

of the contributors to the differential receipt of preventive care.     

In addition, the IOM framework classifies individual need and preference for health care 

as part of the “difference” in rates that are allowable, and therefore not policy malleable, and 

consequently, not part of the “disparity.”  However, one cannot simply consider these individual 

needs and preferences as contributing to the differences in care as they may, indeed be a 

component of the disparity as well.  These needs and preferences for care, while unique to the 

individual, may be influenced by the same factors and processes that contribute to disparities in 

care.  Therefore, one cannot simply consider these individual needs and preferences as 
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contributing to the differences in care as they may, indeed be a component of the disparity as 

well.  

 In addition to components from the IOM framework, the Health Belief Model (HBM) 

provides additional theorized components in its attempt to explain the individual impetus to 

embrace/forgo certain health related actions [262].  Although not complete in its ability to 

broadly explain the sources and pathways of disparities in cervical cancer screening across 

vulnerable populations, this model is meant, at its core, to provide a psychosocial context by 

providing an explanation of how an individual’s health care actions can be explained by attitudes 

and beliefs [262].  Particularly for a procedure such as the Pap test, in which the risk for cervical 

cancer might actually be fairly low and the test itself may be uncomfortable for some women, 

these components of the HBM are key components of a comprehensive framework on the factors 

explaining screening utilization.   

 Pulling components from these existing frameworks, and expanding on areas where 

necessary, I created a framework through which to begin to understand how characteristics of the 

individual, of the patient-provider interaction, of the health care system, and of the neighborhood 

explain the utilization of a Pap test.  Overall, the framework is comprised of four different 

domains – the individual (boxes X1 – X3), the patient-provider interaction (boxes P1 and P2), 

the health care system (box H1) and the neighborhood (boxes N1) to explain receipt of a Pap test 

(Box Y).  In its entirety, the framework shows that the individual’s characteristics are associated 

with an individual’s beliefs and values about cancer and cancer screening as well as an 

individual’s health status and collection of cervical cancer risk factors.  These factors related to 

the individual are linked to characteristics of the health care system and the availability of 

providers, and the quality of the patient-provider interaction.  These relationships occur within 
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the context of the neighborhood environment to ultimately predict utilization of cervical cancer 

screening procedures. 

Box X1 includes demographic characteristics - measured at the individual level – that 

influence the health status and risk of the individual (box X3) as well as the degree to which an 

individual values preventive care (box X2).  Examples of this relationship include the varying 

level of mistrust in the health care system across racial and ethnic groups or the increasing value 

placed on prevention and health care that comes with increasing age.   

The conceptual framework also details the pathway from the collection of concepts 

focused on the individual (boxes X1-X3) to the quality, supply, and diversity of health care 

resources (box H1).  Not only do the characteristics of the individual influence the type, quality, 

and diversity of providers (e.g. diversity of an area may draw a more diverse workforce and a 

low-income community may draw a greater number of community health clinics) but they 

actually comprise the health care workforce in the area – the individuals in the area are most 

often the ones providing the care.  In addition, the health care resources of an area might not only 

draw certain types of individuals to an area (e.g. hospitals may draw sicker individuals to the 

area), but these resources might also shape certain health care beliefs and attitudes, provide 

impetus to obtain insurance, and encourage better health (and vice versa for a lack of health care 

resources).  Therefore, not only does the individual influence the type of health care resources 

available, but these resources then shape the characteristics, health status, and beliefs of the 

individual as well.  Although the latter construct may be less important for determining outcomes 

than the prior, as this relationship is likely to be weak.  

Both the factors of the individual (boxes X1-X3) and the health care system (box H1) 

shape the quality of the interaction with the health care system and with the provider specifically 
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(boxes P1 and P2).   The intersection of these domains not only facilitates/inhibits an encounter 

(box P1) – access to health care – but also defines the quality (box P2) and outcomes (box Y) of 

that encounter.  Within this domain, patient preferences converge with the influences of the 

quality, availability, and diversity of the health care system and providers to create a health care 

visit and influence the quality and outcomes of this encounter.  The characteristics and quality of 

this encounter (box P2) depend on factors such as cultural concordance or competence, 

racial/ethnic and language concordance, communication style and patient participation/self-

advocacy, satisfaction with the encounter and perceived discrimination.   

While individual-level concepts (boxes X1-X3) and the availability of health care 

resources (box H1) directly affect receipt of a Pap test, they also influence the patient-provider 

experience (box P2), which, in turn, ultimately is the point just prior to the receipt of the Pap test 

(box Y).   

The operation of these constructs of the individual, health care system, and the patient-

provider encounter in determining Pap test use all occur in the context of the broader community 

in which women reside and live their individual lives in a larger society (box N1).  Conceptually, 

neighborhoods are often seen as not only collections of individual characteristics but also places 

that have unique characteristics that appear to transcend individuals [178].  Therefore, a 

framework that looks at health care utilization must consider not only the individual’s 

contribution to the neighborhood characteristics but also the “emergent properties” of these 

places as well [178].  Considering this, the conceptual framework shows that the characteristics 

of the individual, the health care system and the health care encounter – and the intersections of 

these components – operate in a larger context; taking into account the influence of the 
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neighborhood – with its intrinsic assets and deficits – on the relationship between conceptual 

model components and a woman’s use of preventive health services.     

The neighborhood can be thought of as being characterized by its collection of social 

norms and capital and physical assets and deficits (box N1).  In theory, the strength of a 

neighborhood’s capital facilitates the achievement of certain collective goals such as creating 

political influence and capital, drawing financial resources and business, shaping and dictating 

the quality and availability of quality health care resources, influencing individual behavior and 

shaping norms, and contributing to the overall structural resources of an area [178].  The 

collection of the social and physical resources of a place appear to matter a great deal to the 

health and wellbeing of its residents [178] and their ability to influence the policies, funding, and 

breadth and depth of the available health care system.   

The complicated and multidirectional relationship between policies (e.g. competing 

values), funding (e.g. competing resources), neighborhood wealth and poverty (e.g. intrinsic 

deficits and assets) and collective social norms (e.g. collective ability to obtain goals and/or to 

depress an area such as the case with drug use and lack of education) [263] is simplified in this 

graphical framework, but these stylistic structures and pathways are key gateways to 

understanding why an individual, living in a certain neighborhood, is able/not able to receive 

important preventive screenings.   

This framework provides a multi-focal lens examining the individual, the patient-

provider encounter, the neighborhood, and proximity to a safety net clinic with the goal of better 

understanding the sources and breadth of disparities in screening and ultimately informing 

policies and programs aimed at reducing inequalities in cervical cancer prevention.    
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METHODS 

Data Sources 

2005 CHIS 

 The California Health Interview Survey (CHIS) is a population-based, random digit dial 

survey of non-institutionalized individuals in California.  For the 2005 data file, interviews were 

conducted between July 2005 and April 2006.  The overall adult response rate was 26.9%, a rate 

similar to other large surveys in California such as the Behavioral Risk Factor Survey.  This low 

response rate has been a typical trend in telephone surveys and raises the concern of 

representativeness of the sample.  However, prior CHIS surveys were compared to other 

population surveys and found to be a good representation of the California population when 

considering race/ethnicity and income [264].  In addition, the bias resulting from the exclusion of 

the population that lacked a landline telephone – often those of lower socioeconomic status – 

was taken into consideration and addressed during the weighting process [264].  Moreover, 

unlike most other state surveys, the survey was completed in five languages including English, 

Spanish, Chinese, Vietnamese, and Korean to ensure survey participation of the state’s limited 

English population - a group that is predisposed to being economically disadvantaged [265].   

CHIS asked questions on health status, chronic disease, health insurance, access to care, 

and demographics.  A total of 43,020 adult interviews were completed [264].  CHIS 2005 was 

chosen specifically for this analysis due to the overlap in timing of data collection for both CHIS 

and the additional safety net clinic information.   
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Primary Data Collection 

The second data component includes information on safety net clinics in California, 

compiled between June 2006 and December 2007.  A safety net clinic is commonly defined by 

its mission to serve individuals regardless of their ability to pay for care.  These clinics, which 

typically serve the most vulnerable populations in the state including the uninsured and 

medically underserved, can be run by non-profit organizations, for-profit corporations, or public 

agencies.  Currently, there is no one place to find a complete listing of clinics in the state that 

would be considered part of the safety net.   

A November 2005 report prepared for the California Healthcare Foundation, 

“California’s Safety-Net Clinics: A Primer,” provides an overview of California’s health care 

safety net structure including clinic types, populations served, and key organizations [152].  

These key organizations, including local community clinic consortia, served as the starting point 

for the compilation of safety net clinic information for the state.     

Each relevant key organization maintained a website that listed all member clinics.  In 

order to capture both main clinic locations as well as any satellite locations, the websites for each 

of the member clinics were also visited and information was recorded.  Data gathered for each 

clinic location included: organization name, individual clinic name, clinic address and phone 

number, language information (when available), special services offered or populations served, 

and funding structure.  Special services were only noted for clinics that did not appear to offer 

preventive services such as Pap tests.  If the clinic service offerings included any of the 

following, the clinic was considered to be a provider of preventive services: primary care, 

obstetrics/gynecology, family planning, and women’s care/health.  
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Next, a listing of all Federally Qualified Health Centers (FQHCs) was obtained from the 

California state government and cross referenced to the clinics already listed in the spreadsheet 

[266].  Several additional lists of safety-net clinics, including rural health clinics (RHCs), Indian 

health clinics (IHCs), Federally Qualified Health Center Look-Alikes (FQHCLAs), and county 

clinics were obtained and any information not already listed on the spreadsheet was added [267].  

The primary care clinic listing from the Office of Statewide Health Planning and Development 

(OSHPD) was also downloaded and added to the spreadsheet.  After adding these listings, the 

spreadsheet was edited to delete obvious duplicates.  If information from the various lists was 

conflicting, the website for the actual clinic was visited and this information took precedent over 

all other information sources.     

After the data was compiled, each clinic was contacted and an interview was conducted 

(see Figure 2).  Interviews were conducted from April of 2007 through April of 2008.  The clinic 

listing was further refined to exclude clinic locations that did not provide some level of primary 

care.  A total of 1,922 clinics were identified from the above mentioned sources – 247 RHCs, 82 

FQHCLAs, 88 IHS clinics, 36 free clinics, 486 FQHCs, 836 clinics listed through OSHPD, and 

147 clinics obtained from other sources such as county clinics.  From this list, 596 clinics were 

eliminated as obvious duplicates, leaving a total of 1,326 clinics.     
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Figure 2: Sample Size for Original Data Collection of California Safety Net Clinic 

Information  

*List already edited for obvious duplicates based on funding source lists 

**Duplicates included clinics with more than one exact match listing, after combining all 

resource files 

***See discussion of original data collection for exclusion criteria 

 

 Overall, clinics not providing general medical services were excluded as they provided 

care to a more limited client base and did not provide services of interest such as cancer 

screenings.  These included 11 administrative offices that provided no medical care, 104 

specialty clinics such as pregnancy only centers or adult day care facilities, and 24 mental health 

and related clinics.  After calling clinics on the list, an additional 73 clinics were deemed as 

duplicates.   An additional 18 clinics were permanently closed as gathered from other clinics, a 

phone recording, or the new telephone number holder.  After much research – such as calling 

other closely located clinics or internet research – 42 were deemed as not in existence.  These 
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locations may have been closed, moved, or information originally gathered was faulty.  I 

excluded 15 mobile clinics as they did not have permanent location and often did not provide an 

array of medical services.  In all, during the process of calling and interviewing clinics, a total of 

287 clinics were excluded, bringing the total sample size to 1,039. 

As part of the safety net data, I also consider the nearly 1,000 providers associated with 

the Every Woman Counts (EWC) program in California [268], as well as the OSHPD data file of 

hospitals throughout the state.  The EWC program, which provides Pap tests for low-income, 

uninsured women, contracts with regional providers throughout the state of California.  An 

estimated 1.8 million women in the state are eligible for free Pap tests through this program 

[268].  The addresses of these providers – many of whom are in clinics that are already in our 

safety net listing – were geo-coded to addresses in the CHIS 2005 adult file and a distance 

variable was created.  These additional information sources on participating EWC providers and 

hospital location may be useful in distinguishing which safety net providers may be more 

committed to providing cervical cancer screening and education to low-income women.       

 

Data Compilation 

The final data set for this dissertation consists of three main information sources: the 

2005 California Health Interview Survey (CHIS 2005), information on safety net clinics in 

California as just described, and neighborhood and contextual level variables from the 2000 

Census. These three combined sources comprise the master data set with addresses from CHIS 

2005 and the safety net clinic file geo-coded to determine driving distance.  Distance variables 

for the EWC providers and the nearest hospital were created by linking CHIS 2005 respondent 

addresses to the nearest address in each of these data files.  CHIS 2005 is over 90% geo-coded at 
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the street level.  This continuous distance variable in the data file measures, in miles, the closest 

driving distance between each residential address and the nearest safety net location providing 

Pap tests.  Indicator variables will be created based on researched delineations of distance 

categories.  Variables from the 2000 Census were merged with CHIS 2005 data based on census 

tracts, where census tracts are deemed as most suitable measure of the neighborhood-level space 

[269].   

 

Sample Population 

The sample was restricted to include only women, between the ages of 18 and 64, 

without a history of cervical cancer, and without a hysterectomy (n=16,737).  The United States 

Preventive Services Task Force (USPSTF) recommends against screening for women older than 

age 65 if they had a history of normal Pap tests and, as well, excluding women over the age of 65 

allows for examination of health insurance disparities that occur mainly before coverage through 

Medicare at this age.  The sample was also restricted to only those women reporting at least one 

health care visit in the previous 5 years.  Due to limitations with the CHIS dataset, the sample 

can be restricted to women with either a doctor visit in the previous 2 years or the previous the 5 

years.  As the Pap test recommendations suggest a Pap test in the previous 3 years, and this is the 

outcome measure, the sample is restricted to women with a visit in the previous 5 years as not to 

exclude women who may have had a Pap test between 2 and 3 years prior.  The sample was 

limited to those with a doctor visit in the previous 5 years, as opposed to using a two-part model 

to condition the receipt of Pap tests on having a doctor visit, because a very small percentage of 

the population, less than 2%, reported no doctor visit in the previous 5 years.  Therefore, the two-

part model would not provide any further information than limiting the sample population.   
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Variable Specification 

Outcome 

The dependent variable, receipt of a Pap test within the previous 3 years, is based on 

guidelines set forth by the USPSTF in 2003 [270].  Women are coded as a 1 if they reported a 

Pap test within the previous 3 years and coded as 0 if they reported a Pap test more than 3 years 

prior to the interview or reported never having a Pap test.   

 

Individual-Level Poverty 

Individual-level poverty level is categorized as follows: 0-99% of the Federal Poverty 

Level (FPL), 100-199% of FPL, 200-299% of FPL, and 300% of FPL and higher.  The FPL for a 

family of four was defined as $19,350 in 2005 [271].  Data from CHIS 2005 shows that 88.3% of 

adult women living at or above 3 times the FPL reported a Pap test within the previous 3 years 

and only 7.1% reported never having a test [272].  However, 78.4% of women living at or below 

2 times the FPL reported a Pap test in the previous 3 years and nearly 14% reported never having  

a Pap test [272].  Therefore, more than 300,000 economically disadvantaged women in 

California reported missing the recommended window for screening and more than 500,000 

reported that they had never had the test [272].     

 

Independent Variables 

Based on the conceptual framework outlined above, the following table highlights the 

independent variables that are included in the multivariable analysis (see Table 5). 
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Table 5: Empirical Measures for Conceptual Framework Constructs 

Conceptual Framework 

Construct 

Empirical Measures for 

Conceptual Framework 

Constructs 

Hypothesized 

Direction 

(Compared 

to Reference 

Group) 

Comments on Hypothesized 

Direction 

Level of 

Data 

Data 

Source 

Individual Demographic 

Characteristics (Box X1) 

Individual-Level Poverty (0-
99% FPL, 100-199% FPL, 200-

299% FPL, 300%+ FPL 

(reference)) 

 

Poorer women compared to women 

well above the poverty level have 

fewer financial resources with 
which to obtain services and also 

face additional time costs, 

transaction costs and other barriers 
in seeking care compared to women 

living well above poverty. 

Individual CHIS 2005 

 Age (continuous)  

Older women are more likely to be 

aware of, and place higher value on, 
obtaining necessary preventive care 

than younger women. 

Individual CHIS 2005 

 

Race/Ethnicity (white 

(reference), Latino, African 
American, Asian American and 

Pacific Islander, Other) 

 

Cultural and biological differences 
between women of different 

racial/ethnic backgrounds may 

influence whether a woman uses 

certain types of health care.   

Individual CHIS 2005 

 

Education (less than a high 
school diploma, high school 

diploma, some college, college 

degree or higher (reference)) 

 

Women with less education will 

have less information about Pap 

tests specifically and about 
navigating the health care system.  

Women with less education may 

face additional barriers to accessing 
care as a result of decreased health 

literacy.  

Individual CHIS 2005 
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Conceptual Framework 

Construct 

Empirical Measures for 

Conceptual Framework 

Constructs 

Hypothesized 

Direction 

(Compared 

to Reference 

Group) 

Comments on Hypothesized 

Direction 

Level of 

Data 

Data 

Source 

 

Work Status (full time 
(reference), part time, 

unemployed) 

 

Although unemployed women or 
women working part time may have 

additional time to obtain preventive 

services, women working full time 

may obtain more information about 
health and healthcare and find 

greater social support from their 

place of work. 

Individual CHIS 2005 

 

Insurance Status (insured all 

year (reference), insured part 

year, uninsured all year) 

 

Women without a continuous 

source of health care coverage will 

have difficulties with continuity of 

care and purchasing services 
compared to women who are 

insured continuously.  Uninsured 

women may have some additional 
likelihood of obtaining services, 

however, as a result of needs based 

programs that provide free or 
reduced fee services. 

Individual CHIS 2005 

 

Family Status (married with 

kids (reference), married 
without kids, single with kids, 

single without kids) 

 

Although single women without 

kids may have more time with 

which to obtain preventive care, 
married women and women with 

kids may have a stronger imperative 

to stay healthy and preventive 
serious disease.  Women with 

children may already be navigating 

Individual CHIS 2005 
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Conceptual Framework 

Construct 

Empirical Measures for 

Conceptual Framework 

Constructs 

Hypothesized 

Direction 

(Compared 

to Reference 

Group) 

Comments on Hypothesized 

Direction 

Level of 

Data 

Data 

Source 

the health care system for their 
children, and may have a stronger 

sense of how to obtain services. 

 
Urban/Rural Location (urban 

(reference), rural) 
 

Women living in rural areas face 

travel and time costs in obtaining 
health care services and may have 

less social support to encourage 

them to seek preventive care 
services. 

Individual CHIS 2005 

 

Citizenship Status (U.S. citizen 

(reference), naturalized citizen, 
non-citizen) 

 

Non-citizens and naturalized 

citizens may have fewer services 

available to them and may be less 
aware of the services targeted 

specifically to non-citizens.  These 

women may also feel fearful about 
seeking services as a result of their 

citizenship status. 

Individual CHIS 2005 

 

Language Proficiency (English 

proficient, Limited English 
proficient) 

 

Women with limited English 
proficiency will face health literacy 

and navigation barriers in obtaining 

preventive services. 

Individual CHIS 2005 

Individual Beliefs and 

Values about Cancer 

Prevention (Box X2) 

Family History of Cancer  
Women with a family history of 

cancer may place a higher value on 

preventive cancer services. 

Individual CHIS 2005 

 Family Status (married with  Although single women without Individual CHIS 2005 
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Conceptual Framework 

Construct 

Empirical Measures for 

Conceptual Framework 

Constructs 

Hypothesized 

Direction 

(Compared 

to Reference 

Group) 

Comments on Hypothesized 

Direction 

Level of 

Data 

Data 

Source 

kids (reference), married 
without kids, single with kids, 

single without kids) 

kids may have more time with 
which to obtain preventive care, 

married women and women with 

kids may have a stronger imperative 

to stay healthy and preventive 
serious disease.  Women with 

children may already be navigating 

the health care system for their 
children, and may have a stronger 

sense of how to obtain services. 

Individual Health Status 

and Risk (Box X3) 

Health Status (excellent/very 

good (reference), good, 

fair/poor) 

 

Although women in poor health 

may have more encounters with the 
health care system and thus more 

opportunities to seek out preventive 

care, healthier women may be more 
prone to seek out services that 

preserve their health. 

Individual CHIS 2005 

 

Smoking Status (non-smoker 

(reference), quit smoking, 

current smoker) 

 

Women who are non-smokers or 
who have quit smoking may be 

more concerned with good health 

and thus be more likely to obtain 

preventive care. 

Individual CHIS 2005 

 
Number of Sexual Partners 

(continuous) 
 

Women who are sexually active 

may be more inclined to see their 

health care provider for related 
health care services such as Pap 

tests and screening for sexually 

Individual CHIS 2005 
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Conceptual Framework 

Construct 

Empirical Measures for 

Conceptual Framework 

Constructs 

Hypothesized 

Direction 

(Compared 

to Reference 

Group) 

Comments on Hypothesized 

Direction 

Level of 

Data 

Data 

Source 

transmitted disease. 

 BMI (continuous)  

Women with unhealthy BMIs may 

be less concerned with maintaining 

their health in other aspects of 

healthcare as well. 

Individual CHIS 2005 

 Family History of Cancer  

Women with a family history of 

cancer may place a higher value on 

preventive cancer services. 

Individual CHIS 2005 

 
Underlying Cervical Cancer 

Rates 
 

A higher rate of cervical cancer in a 

geographical area may increase the 

awareness and attention of 

providers and increase the 
likelihood that they provide 

preventive services to patients. 

County 

California 

Cancer 

Registry 

Quality, Supply, Diversity 

of Health Care Resources 

(Box H1) 

Safety Net Clinic Distance  

Closer distance to a safety net clinic 
will reduce travel, time and cost 

barriers and increase the 

opportunity for women to obtain 
preventive services. 

Individual 

Safety Net 

Data File, 

Geocoded 

Quality, Supply, Diversity 

of Health Care Resources 

(Box H1) 

Every Woman Counts Distance  

Closer distance to an Every Women 

Counts provider will reduce travel, 

time and cost barriers and increase 
the opportunity for women to obtain 

preventive services. 

Individual 

EWC Data 

File, 
Geocoded 
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Conceptual Framework 

Construct 

Empirical Measures for 

Conceptual Framework 

Constructs 

Hypothesized 

Direction 

(Compared 

to Reference 

Group) 

Comments on Hypothesized 

Direction 

Level of 

Data 

Data 

Source 

Quality, Supply, Diversity 

of Health Care Resources 

(Box H1) 

Hospital Distance  

Closer distance to a public hospital 

will reduce travel and time 

constraints to seeking care.  

Individual 

OSHPD 
Hospital 

Data File, 

Geocoded 

Interaction with the 

Health Care System (P1) 

Doctor Visit in the Previous 5 
Years 

NA NA Individual CHIS 2005 

Quality of Patient-

Provider Encounter (Box 

P2) 

Racial/Ethnic Discrimination in 

the Receipt of Health Care 
 

Reporting racial/ethnic 

discrimination abrade the patient-
provider interaction and decreases 

the likelihood that preventive 

services are provided. 

Individual CHIS 2005 

Neighborhood Context 

(Box N1) 
% Residents in Poverty  

A higher percentage of residents in 
poverty is a marker for lower 

quality and quantity of health care 

resources in an area. 

Census 

Tract 

Census 

2000 
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Individual level demographics, obtained from CHIS 2005 include: race/ethnicity, 

language proficiency, citizenship status, education, work status, insurance coverage, family 

structure, rural/urban location, and age.  Race/ethnicity is based on the race/ethnicity that a 

person most closely identifies and is coded as follows: white (reference), Latino, African 

American, Asian and Pacific Islander, other single or multiple races.  Language proficiency is 

coded as either proficient (speaks English well or very well; reference) or limited English 

proficiency (speaks English not well).  Citizenship contains three categories: US citizen 

(reference), Naturalized citizen or Non-citizen.  Education was categorized as follows: less than 

a high school diploma, high school diploma, some college, college degree or higher (reference).  

An individual’s current work status was categorized as: currently working full time (reference), 

currently working part time, or unemployed.  Insurance coverage is based on an individual’s 

coverage over the past year, coded as: insured for the previous year (reference), uninsured for the 

previous year, or insured for part of the previous year.  Location consists of two categories – 

urban and rural (reference).  Age is a continuous variable from 18 years to 64 years.  Family 

structure is categorized as follows: married with children (reference), married without children, 

single without children and single with children.   

 Health-related, individual level variables obtained from CHIS include: current health 

status, number of sexual partners, BMI, family history of cancer, and smoking status.  Current 

health status is categorized as excellent/very good (reference), good, and fair/poor.  Number of 

sexual partners, a risk factor for HPV, the virus that causes cervical cancer, is a continuous 

variable [273].  Smoking has been linked to the development of cervical cancer [274].  This risk 

factor is coded as: current smoker, ex-smoker, or never a smoker (reference).  BMI, a risk factor 

for cervical cancer, is continuous [275].  Family history of cancer, a dichotomous variable coded 
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as yes or no, is a proxy for a woman’s beliefs and values of cancer screenings.  CHIS 2005 does 

not ask specifically about history of cervical cancer, as it does for other cancer types, so the 

general question regarding any type of cancer is used for the analysis. 

 Addresses for the Every Woman Counts providers and the safety net clinics were linked 

to individual level addresses in the CHIS 2005 data file.  This created a continuous distance 

variable for all individuals in the final data set.  The safety net variable was categorized, when 

appropriate for the analysis, as: 0-1.5 miles from the nearest safety net clinic (reference), 1.5-3.0 

miles to the nearest safety net clinic, 3.0-4.5 miles to the nearest safety net clinic, and more than 

4.5 miles to the nearest safety net clinic.  The literature did not provide any information on the 

most optimal travel distance to providers.  I did not use quartile values for the distance variable 

as these values did not provide valuable information for policy or interpretation.  Splines of 

distance did not show clear cut-off points.   

 

Measurement of Racial/Ethnic Discrimination – CHIS 2005 

 The unfair treatment questions in the 2005 version of CHIS ask specifically about 

racial/ethnic discrimination and do not garner information about other types of discrimination in 

the receipt of health care such as gender, age, and/or socioeconomic status.  CHIS 2005 includes 

two questions on unequal treatment: 

1) Was there ever a time when you would have gotten better medical care if you had 

belonged to a different race or ethnic group (variable name = aj17)?   And 

2) Thinking about your race or ethnicity, how often have you felt treated badly or unfairly 

because of your race or ethnicity? Would you say … (response categories = never, rarely, 

sometimes, often, all the time) (variable name = ag4). 
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 The first question was asked of all respondents.  Overall, among women ages 18-64, 

without a history of cervical cancer or hysterectomy (n=16,737), 4.7% of the unweighted sample 

reported yes, 91.1% reported no, and the remaining 4.2% of women either refused to answer or 

reported “did not know.”  Women within all racial/ethnic groups reported that they would have 

received better care if they had belonged to a different racial/ethnic group, ranging from 2.6% 

among whites to 11.7% among African Americans.  In addition, within each racial/ethnic group, 

the population living below poverty consistently reported the highest rates of affirmative answers 

to this question.  Overall, 2.6% of women at 300% or above of the Federal Poverty Level (FPL) 

and 11.5% of women between 0 and 99% of FPL reported that they would have received better 

care if they belonged to a different racial/ethnic group.  For example, for African American 

women, affirmative responses ranged from 9.9% among those living well above poverty (300% 

or more of FPL) to 19.7% among poor women (0-99% of FPL).  For white women, the 

difference in affirmative rates for this question ranged from 1.6% for among women at or above 

300% of FPL to 8.7% among women living below poverty (0-99% of FPL).    

 The second question was asked of all respondents as well.  Overall, among women ages 

18 to 64, without a history of cervical cancer or hysterectomy (n=16,737), 3.0% of the un-

weighted sample reported unfair treatment all the time or often, 15.1% reported sometimes, and 

81.9% reported never or rarely.  Women within all racial/ethnic groups reported that they would 

have received better care if they had belonged to a different racial/ethnic group, ranging from 

10.0% among whites (all the time, often, sometimes) 56.3% (all the time, often, sometimes) 

among African Americans.  In addition, among each racial/ethnic group, those living below 

poverty reported the highest rates of unfair treatment.  Overall, 14.3% of women at 300% or 

above of the FPL and 25.5% of women between 0 and 99% of FPL reported that they were 
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treated badly or unfairly because of race/ethnicity.  Among African Americans, 56.6% of women 

living well above poverty (300% of FPL and above) reported unfair treatment all the time, often, 

or sometimes while 53.3% of poor women (0 to 99% of FPL) reported this level of unfair 

treatment.  Among whites, 7.8% of women at or above 300% of FPL reported unfair treatment 

all the time, often or sometimes while 20.4% among women living below poverty reported unfair 

treatment.   

 This analysis uses the former of the above questions.  Overall, this question elicits 

variation in rates of perceived unfair treatment not only across racial/ethnic group but also across 

individual-level poverty.  4.9% of respondents in the sample reported discrimination in the 

receipt of health care.  The percentage of respondents reporting discrimination ranged from 2.6% 

among women in the lowest poverty categories (300% FPL and above) to 12.0% among women 

living below poverty.  While this difference, of course, is partly due to the higher concentration 

of minority women in the lowest income categories it also indicates that the question captures 

more than discrimination due to race/ethnicity but also unfair treatment that is reported more 

often by poor women.  Previous studies have also suggested a direct, complex relationship 

between income, race, and discrimination [133, 276, 277], and have indicated that several 

different measures of discrimination may be associated with outcomes [277], lending support to 

the use of this discrimination variable in measuring experiences across poverty level.  More 

importantly, this question asks specifically about discrimination in the receipt of medical care, 

which is a more targeted measure of experiences in the health care sector and the patient-

provider relationship.  Although important, the second question asks more broadly about 

discrimination and may not be useful, from both policy and research perspectives, in relating 

unfair treatment to the utilization of health care.         
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Measurement of Neighborhood-Level Poverty 

 As with individual-level socioeconomic measures, poorer neighborhood socioeconomic 

status has been linked to poorer health outcomes, although the data on area level factors – 

particularly in the area of preventive care – remains limited compared to those at the individual 

level [278-281].  Measures of neighborhood socioeconomic status attempt to capture a more 

universal measure of the collective lack of structural and social resources for an entire area that 

may, above and beyond individual-level poverty, contribute to poor health outcomes. 

 Neighborhood-level poverty is obtained from the U.S. Census Bureau, which provides 

data on a variety of geographic areas (choice of geographic area is discussed elsewhere in the 

proposal).  Based on several criteria, I use percentage of persons living below the US Federal 

poverty line [282] in all regression models involving the neighborhood.  The percentage of the 

population that lives in poverty is a measure of poverty that compares poverty level of the 

community to other census tracts throughout the state, making it a type of relative measure – to 

investigate the contribution of these levels of poverty to failures to screen.    Neighborhood-level 

poverty, importantly, captures economic deprivation, specifically as it matters for health and 

preventive care seeking behavior [282]. 

 

Survey Weights 

 The 2005 CHIS is a random digit dial survey of California’s non-institutionalized 

population.  Those with only cell phones and without telephones entirely – often those of lowest 

socioeconomic status – were not sampled, which may introduce bias especially among those 

variables most closely associated with socioeconomic status [283].  The bias resulting from the 

exclusion of the population that lacked a landline telephone – often those of lower 
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socioeconomic status – was taken into consideration and addressed during the weighting process 

[283].  Therefore, using the survey weights addresses biases that would otherwise be present in 

the data sample, which is important for this dissertation as the work focuses on health care 

utilization and disparities for women based on differences across poverty level.  However, the 

weighting in the CHIS 2005 sample is based on telephone exchanges and not on census tract, 

which is the unit of clustering used in the models.  Additionally, in some cases, the models 

cannot be estimated using both adjustments for clustering as well as sample weights.   

 

Model Specifications 

 For the following analyses, Generalized Estimating Equations (GEE) is used with either a 

linear (Gaussian) link function for continuous dependent variables or a logit link function for 

dichotomous dependent variables.  The exchangeable correlation structure was used to account 

for clustering in the sample introduced by the merging of area-level variables with un-weighted 

CHIS 2005 data and the cluster is the census tract, as the data contains neighborhood level 

poverty, which is merged at the census tract level.   

 

GEE with Logit Link: Dichotomous Dependent Variables 

 The equation with the logit link function is based on probabilities of the outcome (Y) 

given values of the independent variables (x) and can be notated with the following:  

Pr(Y=1  x ) = π(x), and P(Y=0  x ) = 1-π(x)   equation (1) 

 The probability of Y equal to 1 given the values of x is the conditional probability (or the 

mean of Y given the values of x) and the probability of Y equal to 0 is 1 minus the conditional 

probability that Y is equal to 1 given the values of x, where x is the independent variable values.   
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 The conditional probability from the GEE model with logit link is given by the 

expression: 

 π(x) = e
g(x)

 / (1+e
g(x)

) where g(x) = xij' β  equation (2) 

 Taking the natural log of the odds of the conditional probability produces the logit 

function, g(x), which yields β coefficients for each of the x independent variables: 

 ln(π(x)/(1-π(x)) = g(x) = xij' β    equation (3) 

 Where the outcome is predicted by x set of independent variables that include both 

individual-level and area-level characteristics as well as the primary regressor of interest.  In the 

above equations, β consists of the set of x regression parameters of interest, the subscript “i” 

indexes the individual in the “j
th

” cluster.   

 

GEE with Gaussian Link: Continuous Dependent Variables 

 The conditional probability from the GEE model with Gaussian link is given by the 

expression: 

 Y = g(x) = xij' β      equation (4) 

 Similar to the logit link equation above, Y is predicted by x set of independent variables 

that includes both individual-level and area-level characteristics as well as the primary regressor 

of interest, β consists of the set of x regression parameters of interest, the subscript “i” indexes 

the individual in the “j
th

” cluster.    

 We used the “margins” command in STATA, version 12, which calculates the average 

marginal predicted probabilities and uses Taylor series approximation to calculate the 95% 

confidence intervals of the risk differences and difference in the risk differences.  The margins 
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command calculates the average predicted probabilities of the outcome by using the 

counterfactual method of setting all women at different levels of the primary regressor of interest 

and predicting the outcome at each of these levels.  Mean predicted probabilities or mean values 

were calculated by taking the average of the individual predicted probabilities or values.  Risk 

differences were calculated by subtracting the average risk difference of each of the different 

levels of the primary regressor of interest from reference category.   Using Taylor series 

approximation, the STATA margins command calculates 95% confidence intervals associated 

with the risk differences.   

 However, the “margins” command is unable to produce estimates and 95% confidence 

intervals for the formal tests of mediation.  Therefore, for the equations involved in the 

mediation hypotheses, bootstrapping was used to calculate 95% confidence intervals.   

 

Individual Level: Testing for Main Effects (Research Question 1.1) 

 The first research question is tested by regressing Pap tests in the previous 3 years on 

individual-level poverty, using GEE with a logit link (equation), controlling for individual-level 

covariates, to determine whether poor women report significantly lower probability of having a 

Pap test in the previous 3 years than women living well above poverty.  Independent variables 

include: education, race/ethnicity, age, insurance status, family structure, urban/rural location, 

English proficiency, citizenship status, number of sexual partners, smoking status, family history 

of cancer, BMI, work status, health status, individual-level poverty, and underlying cervical 

cancer incidence rate.    

Here I determine the main effects (“c”), or direct effects, of poverty on Pap tests, before 

addressing the selected mediators and moderators later in the analysis.  Below is a graphical 
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representation (Figure 3) of the analysis without mediators; “c” represents the coefficient on 

poverty, controlling for individual level covariates. 

 

Figure 3: Graphical Representation of the Main Effects Model 

 

  

  

 

 

 Risk differences were calculated by computing the average risk difference between each 

of the individual-poverty categories (0-99% of FPL, 100-199% of FPL, 200-299% of FPL) and 

the reference category (300% of FPL and above).  I test the hypothesis that poverty is associated 

with lower likelihood of screening by examining the 95% confidence intervals of the risk 

differences (i.e. any of the confidence intervals crossed 0).  Significant negative risk differences 

for the 0-99% of FPL, 100-199% of FPL, and 200-299% of FPL categories would confirm the 

hypothesis that poor women are less likely to report a timely Pap test.   

 

Testing for Mediation – Equations aP & bP – Discrimination in the Receipt of Health Care 

(Research Questions 2.1, 2.2, and 2.3) 

 This set of research questions aims to determine whether perceived racial/ethnic 

discrimination in the receipt of health care is a mediator in the relationship between individual-

level poverty and Pap test screening.   
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Figure 4: Graphical Representation of Racial/Ethnic Discrimination in the Receipt of 

Health Care as a Mediator 

 

 

 

 

 

 

 

 

 The first hypothesis – poor women are significantly more likely to report discrimination 

(relationship “aP” of Figure 4) – is tested by regressing racial/ethnic discrimination on 

individual-level poverty using GEE with a logit link (equation 3), controlling for individual-level 

covariates, to determine whether women living below poverty report significantly higher 

probability of discrimination than women living well above poverty.  Independent variables 

include: age, race/ethnicity, health status, education, employment, insurance status, family 

structure, English proficiency, urban/rural location, work status, citizenship, smoking status, 

number of sexual partners, health status, BMI, family history of cancer, individual-level poverty, 

and underlying cervical cancer incidence rates.   .   

 Mean predicted probabilities, risk differences (using the 300% of FPL and above group 

as the reference category), and confidence intervals are calculated as described previously.  I test 

the hypothesis that poverty is associated with higher likelihood of reporting racial/ethnic 

discrimination by examining the confidence intervals of the risk differences (i.e. any of the 

confidence intervals crossed 0) for each of the poverty categories.  Significant positive 
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differences between each level of poverty (0-99% of FPL, 100-199% of FPL, and 200-299% of 

FPL) and the reference category (300% of FPL and above) would confirm the hypothesis that 

poor women are more likely to report racial/ethnic discrimination.   

 The second hypothesis – racial/ethnic discrimination in the patient-provider interaction 

reduces the likelihood that a woman receives the appropriate cancer screenings at recommended 

intervals (relationship “bP” of Figure 4) - is tested by regressing Pap tests on racial/ethnic 

discrimination, using GEE with a logit link (equation 3), controlling for individual level 

covariates, to determine whether those reporting discrimination in health care are significantly 

less likely to report a Pap test than those reporting no discrimination.  Individual-level poverty is 

also included in the model (relationship “c’” of the analysis graphic) as it is being assumed that 

discrimination in the receipt of health care – which is reported by a total of 4.7% of women in 

this sample – does not fully mediate the relationship between individual-level poverty and 

receipt of Pap tests.  Independent variables include: age, race/ethnicity, health status, education, 

employment, insurance status, family structure, English proficiency, urban/rural location, work 

status, citizenship, smoking status, number of sexual partners, health status, BMI, family history 

of cancer, individual-level poverty, racial/ethnic discrimination in the receipt of health care, and 

underlying cervical cancer incidence rates.     

 Mean predicted probabilities, risk differences (using no discrimination reported as the 

reference category), and confidence intervals are calculated as described previously.  I test the 

hypothesis that perceived racial/ethnic discrimination is associated with lower likelihood of 

screening by examining the 95% confidence interval of the risk difference (i.e. the confidence 

interval crosses 0).  A significant negative risk difference would confirm the hypothesis that 

reports of racial/ethnic discrimination reduce the likelihood of a Pap test.   



54 

 

 The third hypothesis – the association between individual-level poverty and Pap test 

screenings is mediated by perceived discrimination (the “aP”+”bP” pathway of Figure 4) - is 

tested by using a weighted product-of-coefficients method to compute the indirect effects of 

perceived racial/ethnic discrimination.     

 In this graphic and in the equations below, “aP” represents the coefficient on poverty 

(“saP” is the related standard error), when discrimination is the outcome, as gathered from the 

first regression above; “bP” is the coefficient on discrimination when Pap test utilization is the 

outcome and poverty is also in the model (“sbP” is the related standard error); “cP’” is the 

coefficient on poverty when Pap test utilization is the outcome and the mediator – discrimination 

– is also in the model.  Both “bP” and “cP” are gathered from the second regression above.  Note 

that c (from the main effects model above) = cP’ + aPbP.  The weighted product-of-coefficients 

test uses the following equation to assess the mediating effects of discrimination [284]: 

z-value = aP*bP/SQRT(bP
2
*saP

2
 + aP

2
*sbP

2
 + saP

2
*sbP

2
);  

where the coefficients on dichotomous variables are weighted to be comparable across 

equations. 

 Both poverty and racial/ethnic discrimination are dichotomous, so the coefficients on 

these variables are rescaled (by multiplying each coefficient by the standard deviation of the 

regressor of interest and dividing by the standard deviation of the dependent variable) to make 

them comparable across equations [285, 286].  The test uses a two-tailed z-test of the hypothesis 

that the mediating effect of discrimination is zero [284].  STATA produces estimates of the 

values of “c”, and “c'” using the weighted product-of-coefficients.  These values are then 

bootstrapped to obtain a 95% confidence interval of the estimate.  I confirm the mediation 
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hypothesis if the confidence interval of the indirect effect (aP+bP), positive or negative, does not 

contain 0.   

 

Testing for Moderation – Discrimination in the Receipt of Health Care (Research Question 2.4) 

 This specific analysis aims to determine whether the perception of racial/ethnic 

discrimination in the receipt of health care is particularly detrimental for poor women for 

likelihood of a Pap test in the previous 3 years (Figure 5).   

 

Figure 5: Graphical Representation of Moderation, Racial/Ethnic Discrimination in the 

Receipt of Health Care 

 

  

 

 

 

  

 

  

 This final hypothesis is tested by including interaction terms for individual-level poverty 

and racial/ethnic discrimination (discrimination multiplied by each level of individual-level 

poverty) in a GEE model with a logit link (equation 3) to determine if the detrimental impact of 

discrimination on Pap test screening is larger for poor women.  Independent variables include: 

age, race/ethnicity, health status, education, employment, insurance status, family structure, 

English proficiency, urban/rural location, work status, citizenship, smoking status, number of 
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sexual partners, health status, BMI, family history of cancer, underlying cervical cancer 

incidence rates, individual-level poverty, racial/ethnic discrimination in the receipt of health care, 

and interaction terms for racial/ethnic discrimination and individual-level poverty variable.    

 To interpret the interaction terms in the full model, predicted probabilities of screening 

are calculated using the counterfactual method of setting all women equal to each level of 

poverty, each level of discrimination, and to each corresponding level of the interaction term and 

predicting Pap test screening [287].  This is performed for all possible combinations of 

discrimination and individual-level poverty.  Average risk differences are calculated for each 

level of individual-level poverty as the difference between those who report racial/ethnic 

discrimination and those who do not report discrimination.  Confidence intervals for the risk 

differences are calculated using Taylor series approximation.  Significant negative risk 

differences suggest that discrimination is negatively associated with Pap test use.  Next, I 

subtract the risk difference of the 0-99% of FPL referent group from each of the additional levels 

of individual-level poverty.   I test the hypothesis that individual-level poverty moderates the 

relationship between racial/ethnic discrimination and Pap test use by examining the 95% 

confidence intervals of the difference in the risk differences (i.e. the confidence interval crosses 

0).  Significant positive differences in the risk differences (as the negative risk difference will be 

larger among poor women compared to women living above poverty), would confirm the 

hypothesis that the negative impact of racial/ethnic discrimination on Pap test use is greater for 

poor women.    
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Testing for Mediation – Equations aH & bH – Safety Net Distance (Research Questions 3.1, 3.2, 

and 3.3) 

 This specific analysis on safety net distance aims to determine whether closer proximity 

to a safety net clinic that provides free or low cost cervical cancer screening is a mediator in the 

relationship between individual-level poverty and Pap test screening.   

   

Figure 6: Graphical Representation of Distance to the Nearest Safety Net Clinic as a 

Mediator 

   

  

 

 

 

  

 

  

 The first hypothesis – poor women are significantly more likely to reside in closer 

proximity to a safety net clinic (relationship “aH” of Figure 6) - is tested by regressing 

continuous safety net distance on individual-level poverty, using a GEE with a linear (Gaussian) 

link (equation 4), controlling for individual-level and area-level covariates.  Independent 

variables include: age, race/ethnicity, health status, education, employment, insurance status, 

family structure, English proficiency, urban/rural location, work status, citizenship, smoking 

status, number of sexual partners, health status, BMI, family history of cancer, individual-level 
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poverty, underlying cervical cancer incidence rates, distance to the nearest Every Woman Counts 

provider, distance to the nearest hospital, and neighborhood-level poverty.    

 I test the hypothesis that individual-level poverty is associated with closer distance to the 

nearest safety net clinic by examining the average predicted distance to the nearest safety net 

clinic, and the overlap of the 95% confidence intervals of the predicted distances, for each level 

of  individual-level poverty.  Significantly higher predicted distance for the reference category 

(300% of FPL and above), compared to each of the 0-99% of FPL, 100-199% of FPL, and 200-

299% of FPL categories would confirm the hypothesis.   

 The second hypothesis – closer safety net distance increases the likelihood that a woman 

receives the appropriate cancer screenings at recommended intervals (relationship “bH” of 

Figure 6) - is tested by regressing Pap tests in the previous 3 years on safety net distance (using 

indicator variables for each safety net distance category with the closest category of 0-1.5 miles 

as the referent).  Using GEE with a logit link (equation 3), I determine whether those in closer 

proximity are significantly more likely to report a Pap test than those living farther from a safety 

net clinic.  Individual-level poverty is also included in the model as it is being assumed that 

safety net distance does not fully mediate the relationship between poverty and receipt of Pap 

tests.  Independent variables include: age, race/ethnicity, health status, education, employment, 

insurance status, family structure, English proficiency, urban/rural location, work status, 

citizenship, smoking status, number of sexual partners, health status, BMI, family history of 

cancer, individual-level poverty, underlying county cervical cancer incidence rates, distance to 

the nearest EWC provider, distance to the nearest public hospital, neighborhood-level poverty, 

and distance to the nearest safety net clinic.  
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 Mean predicted probabilities, risk differences (using 0-1.5 miles as the reference 

category), and confidence intervals are calculated as described previously.  I test the hypothesis 

that closer safety net distance is associated with higher likelihood of screening by examining the 

confidence intervals of the risk differences (i.e. any of the confidence intervals crossed 0) for 

each of the safety net distance categories.  Significant negative differences between the furthest 

distance categories and the closest distance categories would confirm the hypothesis that closer 

distance to the nearest safety net clinic is associated with a higher likelihood of Pap test use. 

 The third hypothesis – the association between individual-level poverty and Pap test 

screenings is mediated by safety net distance (the “aH”+”bH” pathway of Figure 6) - is tested by 

using a weighted product-of-coefficients method to compute the indirect effects of distance.   

 In this graphic and in the equations below, “aH” represents the coefficient on poverty 

(“saH” is the related standard error), when continuous safety net distance is the outcome, as 

gathered from the first regression above; “bH” is the coefficient on safety net distance when Pap 

test utilization is the outcome and poverty is also in the model (“sbH” is the related standard 

error); “cH’” is the coefficient on poverty when Pap test utilization is the outcome and the 

mediator – safety net distance – is also in the model.  Both “bH” and “cH’” are gathered from the 

second regression above.  Note that c (from the main effects model above) = cH’ + aHbH.  The 

weighted product-of-coefficients test uses the following equation to assess the mediating effects 

of safety net distance [284]: 

z-value = aH*bH/SQRT(bH
2
*saH

2
 + aH

2
*sbH

2
 + saH

2
*sbH

2
);  

where the dichotomous coefficients are weighted to be comparable across equations. 

 As poverty is binary, the coefficient on this variable is rescaled (by multiplying the 

coefficient by the standard deviation of the regressor of interest and dividing by the standard 
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deviation of the dependent variable) to make them comparable across equations [285, 286].  The 

test uses a two-tailed z-test of the hypothesis that the mediating effect of discrimination is zero 

[284].  STATA produces estimates of the values of “c”, and “c’” using the weighted product-of-

coefficients.  These values are then bootstrapped to obtain a 95% CI.  I confirm the mediation 

hypothesis if the confidence interval of the indirect effect (aP+bP), positive or negative, does not 

contain 0. 

 

Testing for Moderation – Safety Net Distance (Research Question 3.4) 

 This specific analysis aims to determine whether closer proximity to a provider of low or 

no-cost Pap tests is particularly important for poor women for likelihood of a Pap test in the 

previous 3 years (Figure 7). 

 

 

Figure 7: Graphical Representation of Distance to the Nearest Safety Net Clinic as a 

Moderator 
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poverty) in a GEE regression model with a logit link (equation 3), to determine whether closer 

distance to the nearest safety net clinic is more important, in terms of Pap test use, for poor 

women.  Independent variables include: age, race/ethnicity, health status, education, 

employment, insurance status, family structure, English proficiency, urban/rural location, work 

status, citizenship, smoking status, number of sexual partners, health status, BMI, family history 

of cancer, individual-level poverty, underlying county cervical cancer incidence rates, distance to 

the nearest EWC provider, distance to the nearest public hospital, neighborhood-level poverty 

rates, distance to the nearest safety net clinic, and interaction terms for safety net distance and 

individual-level poverty.  

 To interpret the interaction terms in the full model, predicted probabilities of screening 

are calculated using the counterfactual method of setting all women equal to each level of 

individual-level poverty, each level of distance, and to each corresponding level of the 

interaction term and predicting Pap test screening [287].  This is performed for all possible 

combinations of distance and individual-level poverty.  Average risk differences are calculated 

for each level of individual-level poverty as the difference between Pap test rates for each of the 

farther distance categories (1.5-3.0 miles, 3.0-4.5 miles, and 4.5-10.0 miles) compared to the 

closest distance category (0-1.5 miles to the nearest safety net clinic).  Confidence intervals for 

the risk differences are calculated using Taylor series approximation methods.  Significant 

negative risk differences between women living 1.5-3.0 miles, 3.0-4.5 miles, and 4.5-10 miles 

from the nearest safety net clinic and women living within 1.5 miles would indicate a negative 

association between distance and Pap test use.  The differences of the risk differences are 

calculated by comparing the risk difference of each level of individual-level poverty to the 

300%+ reference category.  I test the hypothesis that individual-level poverty moderates the 



62 

 

relationship between safety net distance and Pap test use by examining the 95% confidence 

intervals of the differences in the risk differences (i.e. the confidence interval crosses 0).  

Significant negative differences in the risk differences between women living below poverty and 

women living well above poverty would confirm the hypothesis that the penalty of living further 

away from the safety net on Pap test use is greater for poor women than for women living well 

above poverty. 

 

Safety Net Distance – Methodological Issues 

 In examining distance to safety net clinics, endogeneity bias needs to be considered.  

Both the placement of safety net clinics and the care seeking behavior of women may both be 

influenced by joint unobserved factors and thus models estimating the effects of distance on Pap 

tests will be biased.  For example, if women that were interested in obtaining health care, such as 

Pap tests, were more likely to choose to live in closer proximity to a safety net clinic, what is 

observed is not that proximity facilitates higher screening rates but, instead, that women prone to 

seeking out medical care were also more likely to live closer to a health care provider.  In other 

words, the Pap test outcome (Y) is not only influenced by the proximity independent variable (X) 

but the reverse relationship – that Y influences X also persists and therefore the error terms are 

correlated and there exists some omitted variable in the data (e.g. a women’s propensity to reside 

closer to a clinic for the purpose of obtaining services).  Conceptually, however, as safety net 

clinics provide care to the most vulnerable populations of women, the assumption can be made 

that these groups of women have little to no flexibility in choosing where to reside based solely 

on their propensity to obtain health care services.   
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 Conversely, a more realistic scenario entails the placement of safety net clinics in areas of 

high need such as in areas of high poverty and low rates of cancer screening.  This would create 

a situation where the effect of the safety net clinic on Pap test use may be masked by already 

very low Pap test use in areas with a safety net clinic.  Or, more specifically, that although X, 

distance, may influence Y, Pap tests, and the reverse relationship also exists where low rates of 

Y influence the placement of safety net clinics in closer proximity, X, to vulnerable women.  In 

fact, a 2004 article by Hadley and Cunningham demonstrated that “failure to account for the 

endogeneity of distance to safety net providers on access to care generally leads to finding little 

or no safety net effects on access [154].” 

  Articles by Gresenz and colleagues and Leibowitz and Taylor in investigations on 

distance to health care providers, chose to add appropriate contextual variables to their final 

model in order to control for possible omitted variables associated with self-selection into 

neighborhoods [158, 288].  For example, Leibowitz and Taylor used AIDS prevalence in the zip 

code to control for the location of the AIDS clinics.  Due to confidentiality, cancer registries only 

report rates of cervical cancer at the county level.  However, underlying county cancer incidence 

rates have been linked to individuals based on counties and added to the GEE models.  As safety 

net clinic placement is based, in part, on the financial need of area residents, the percentage of 

residents in poverty was obtained from the 2000 Census, merged with the master data file at the 

census tract level, and added to the safety net distance models.  Additionally, based on the 

conceptual model and the related variables as highlighted in Table 1, other contextual variables – 

such as distance to Every Woman Counts providers and distance to the nearest hospital, which 

also provide cervical cancer screening at low or no cost to economically vulnerable women - are 

incorporated into the final regression models.     
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Testing for Moderation – Neighborhood-level poverty (Research Questions 4.1, 4.2, and 4.3) 

These research questions aimed to determine whether higher concentrated neighborhood-

level poverty (measured as the percent of the population living at or below certain poverty 

levels) modifies the relationship between individual-level poverty and Pap tests, racial/ethnic 

discrimination and Pap tests, and safety net distance and Pap tests.  Or, in other words, if 

hypothesized mediators in the relationship between individual-level poverty and Pap tests 

operate differently in the context of the neighborhood.   

 

Individual-Level Poverty 

 The first hypothesis examines whether neighborhood-level poverty moderates the 

relationship between individual-level poverty and Pap tests (shown graphically in Figure 8).  

This hypothesis is tested by regressing Pap tests in the previous 3 years on individual-level 

poverty, using a GEE with a logit link (equation 3), controlling for individual-level and area-

level covariates, and including interaction terms for individual-level poverty and neighborhood-

level poverty.  Independent variables include: age, race/ethnicity, health status, education, 

employment, insurance status, family structure, English proficiency, urban/rural location, work 

status, citizenship, smoking status, number of sexual partners, health status, BMI, family history 

of cancer, individual-level poverty, underlying county cervical cancer incidence rates, distance to 

the nearest EWC provider, distance to the nearest public hospital, neighborhood-level poverty 

rates, and interaction terms for individual-level poverty and neighborhood-level poverty.     
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Figure 8: Graphical Representation of Neighborhood-Level Poverty as a Moderator in the 

Relationship between Individual-level poverty and Receipt of a Pap test in the Previous 3 

Years 
 

 

 

 

 

 

 

 

 

 To interpret the interaction terms in the full model, predicted probabilities of screening 
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calculated by comparing the risk difference between women living higher-poverty 

neighborhoods (5-20% and 20% or more of residents in poverty) to women living in low-poverty 

neighborhoods (0-5% of residents in poverty).  I test the hypothesis that neighborhood-level 
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poverty moderates the relationship between individual-level poverty and Pap tests by examining 

the 95% confidence intervals of the differences in the risk differences (i.e. any of the confidence 

intervals crossed 0).  Significant negative differences in the risk differences between women 

living in low-poverty neighborhoods and women living in high-poverty neighborhoods (as the 

negative risk difference will be larger among women living in high-poverty neighborhoods), 

would confirm the hypothesis that the negative impact of individual-level income on Pap test use 

would be greater in poor neighborhoods.     

 

Patient-Provider Encounter  

 The hypothesis involving neighborhood-level poverty as a moderator in the relationship 

between racial/ethnic discrimination and Pap tests is tested by regressing Pap tests in the 

previous 3 years on racial/ethnic discrimination, using a GEE with a logit link (equation 3), 

controlling for individual-level and area-level covariates, and including interaction terms for 

perceived racial/ethnic discrimination and neighborhood-level poverty (shown graphically in 

Figure 9).  Independent variables include: age, race/ethnicity, health status, education, 

employment, insurance status, family structure, English proficiency, urban/rural location, work 

status, citizenship, smoking status, number of sexual partners, health status, BMI, family history 

of cancer, individual-level poverty, racial/ethnic discrimination in the receipt of health care, 

underlying county cervical cancer incidence rates, distance to the nearest EWC provider, 

distance to the nearest public hospital, neighborhood-level poverty rates, and interaction terms 

for racial/ethnic discrimination and neighborhood-level poverty.   
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Figure 9: Graphical Representation of Neighborhood-Level Poverty as a Moderator in the 

Relationship between Individual-level poverty and Receipt of a Pap test in the Previous 3 

Years 
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moderates the relationship between perceived racial/ethnic discrimination and Pap tests by 

examining the confidence intervals of the difference in the risk differences (i.e. any of the 

confidence intervals crossed 0).  The differences in the risk differences for women living in high-

poverty neighborhoods compared to women living in low-poverty neighborhoods would be 

positive, assuming that the negative effect of discrimination is greater for low poverty areas.   A 

significant positive difference in risk difference for the high poverty area compared to the 

referent low-poverty area would confirm the hypothesis that the negative impact of racial/ethnic 

discrimination on Pap tests may be lessened in higher poverty neighborhoods.       

 

Healthcare Marketplace 

 The hypothesis involving neighborhood-level poverty as a moderator in the relationship 

between distance to the nearest safety net clinic and Pap tests is tested by regressing Pap tests in 

the previous 3 years on safety net distance, using a GEE with a logit link (equation 3), 

controlling for individual- and area-level covariates, and including interaction terms for distance 

to the nearest safety net clinic and neighborhood-level poverty (shown graphically in Figure 10).  

Independent variables include: age, race/ethnicity, health status, education, employment, 

insurance status, family structure, English proficiency, urban/rural location, work status, 

citizenship, smoking status, number of sexual partners, health status, BMI, family history of 

cancer, individual-level poverty, underlying cervical cancer incidence rates, distance to the 

nearest EWC provider, distance to the nearest public hospital, neighborhood-level poverty rates, 

distance to the nearest safety net provider, and interaction terms for safety net distance and 

neighborhood-level poverty.   
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Figure 10: Graphical Representation of Neighborhood-Level Poverty as a Moderator in the 

Relationship between Individual-level poverty and Receipt of a Pap test in the Previous 3 

Years 
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moderates the relationship between safety net distance and Pap tests by examining the 

confidence intervals of the difference in the risk differences (i.e. any of the confidence intervals 

crossed 0).  Significant negative differences in the risk differences for women living in high-

poverty neighborhoods (a higher negative value)  compared to the referent women living in low-

poverty neighborhoods (smaller negative value) would confirm the hypothesis that proximity to a 

safety net clinic in increasing the likelihood of a Pap test is particularly important in high-

poverty neighborhoods.       

 

RESULTS 

Descriptive Results 

 After linking the CHIS 2005, Every Woman Counts, Safety Net Clinics, OSHPD hospital 

data, and Census 2000 data files, the sample included 43,020 individuals.  To reach our final 

sample, I excluded 17,472 male respondents, 3,414 female respondents over the age of 64, 5,397 

female respondents who reported having had a hysterectomy, 242 respondents without a doctor 

visit within the last 5 years, and 660 respondents who refused to answer or reported “do not 

know” to the question on discrimination.  Our analytical sample included 15,835 women 

between the ages of 18-64 without a hysterectomy.     

 For analyses involving the safety net distance variable, I excluded women whose 

addresses could not be mapped, creating a final sample of 15,809.  Based on previous work on 

distance and safety net clinics, I limited the population to non-rural women residing within 10 

miles of the nearest safety net clinic, reducing the number of women in the sample for analyses 

on the distance to the nearest safety net clinic to 14,560 [289].   

 Table 6 shows the descriptive statistics for the sample. 
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Table 6: Descriptive Statistics for the Overall Sample by Individual-Level and Contextual-

Level Predictors, Women, California, 2005 (N=15,835) 

 Percent of Sample 

Pap Test  

 In previous 3 Years 89.3% 

 More than 3 Years Ago or Never 10.7% 

Individual-Level Poverty  

 0-99% of FPL 11.9% 

 100-199% of FPL 15.5% 

 200-299% of FPL 11.5% 

 300% FPL and above 61.1% 

Neighborhood-level poverty  

 0-4.9% of Residents in Poverty 41.5% 

 5-19.9% of Residents in Poverty 47.1% 

 20% or More of Residents in Poverty 11.4% 

Discrimination  

 Reported Discrimination in Receipt of Care 4.9% 

 Reported No Discrimination in Receipt of Care 95.1% 

Family History of Cancer  

 1
st
 Degree Relative Had Cancer 60.2% 

 No 1
st
 Degree Relatives Had Cancer 39.8% 

Mean Distance to Nearest Safety Net Clinic (N=14,560) 2.9 miles (SD=2.2 miles) 

Safety Net Distance (N=14,560)  

 0-1.49 Miles to Nearest Safety Net Clinic 32.9% 

 1.50-2.99 Miles to Nearest Safety Net Clinic 29.3% 

 3.0-4.49 Miles to Nearest Safety Net Clinic 16.8% 
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 Percent of Sample 

 4.5-10.0 Miles or More to Nearest Safety Net Clinic 20.9% 

Mean Distance to Nearest Every Woman Counts Provider 4.3 miles (SD=5.0 miles) 

Mean Distance to Nearest Hospital 4.4 miles (SD=5.3 miles) 

Mean Age 42.2 years (SD=12.0 years) 

Mean Number of Sexual Partners 0.92 (SD=1.1) 

Education  

 No Formal Education 10.1% 

 High School Diploma 21.3% 

 Some College 27.9% 

 College Degree 40.8% 

Race/Ethnicity  

 White 61.7% 

 Latino 19.1% 

 African American 4.6% 

 Asian or Pacific Islander 10.5% 

 Other 4.0% 

Insurance Status  

 Insured All Year 81.0% 

 Uninsured Part Year 11.5% 

 Uninsured All Year 7.5% 

Family Structure  

 Married with Children 36.5% 

 Married without Children 20.3% 

 Single with Children 13.1% 
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 Percent of Sample 

 Single without Children 30.2% 

Urban/Rural Location  

 Urban 83.4% 

 Rural 16.6% 

English Proficiency  

 Limited English Proficient 10.8% 

 English Proficient 89.2% 

Citizenship Status  

 US Citizen 73.5% 

 Naturalized Citizen 13.0% 

 Non-Citizen 13.6% 

Health Status  

 Excellent/Very Good 58.5% 

 Good 26.4% 

 Fair/Poor 15.1% 

Mean BMI 25.9 (SD=6.3) 

Work Status  

 Employed Full Time 59.8% 

 Employed Part Time 10.5% 

 Unemployed 29.7% 

Smoking Status  

 Current Smoker 13.3% 

 Quit Smoking 21.6% 

 Non-Smoker 65.1% 
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*Sample includes women, ages 18-64, without a hysterectomy, with a doctor visit in the previous 

5 years 

  

 In the previous 3 years, 89.3% of the final sample of women reported having had a Pap 

test and the remaining 10.7% reported having had a Pap test more than three years prior or had 

never had the test.  More than 1 in 10 women (11.9%) reported living below the FPL.  An 

additional 27.0% live between 100% and 300% of FPL.  More than 60% of the sample, however, 

lived at or above 3 times the FPL.  A full 95% of women reported no discrimination in the 

receipt of health care while 5% said they did feel that they would have gotten better care if they 

were of a different race/ethnicity.  On average, the closest safety net clinic that offers Pap tests 

for women in the sample was 2.9 miles away (based on a 10 mile radius) and the nearest Every 

Woman Counts provider was 4.3 miles away from the women’s home.  The nearest hospital is, 

on average, 4.4 miles from the women’s home.  More than 1 in 10 women lived in a 

neighborhood in which 20% or more of its total residents lived at, or below, the FPL.  Almost 

half (47.1%) lived in neighborhoods with 5-20% of residents in poverty and an additional 41.4% 

lived in low poverty neighborhoods (less than 5% of residents in poverty).   

 The mean age of a woman in the sample is 42.2 years and has a mean BMI of 25.9.  A 

third of the sample reported a high school diploma or less (31.4%) while 40.8% have a college 

degree.  The majority of women in the sample are White (61.7%), followed by Latino (19.1%), 

Asian or Pacific Islander (10.5%), African American (4.6%) and Other (4.0%).  While most 

women reported consistent health insurance for the entire year (81.0%), 11.5% were uninsured at 

least part of the previous 12 months and 7.5% reported no health insurance for the entire year.  A 

third of the sample is married with children (36.5%), 20.3% are married without children, 13.1% 

are single with children and 30.2% are single without children.  More than 8 in 10 women 
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(83.4%) - live in an urban location.  Nearly 9 in 10 women reported having proficiency in 

English and one in ten women in California reported a lack of proficiency with the language.  

Nearly three-quarters of the sample are U.S. citizens, while 13.0% are naturalized citizens and 

13.6% are non-citizens.  Slightly more than half of women in the sample are in excellent or very 

good health (58.5%).  A quarter (26.4%) is in good health and 15.1% reported fair or poor health.  

A large proportion of women in the sample is unemployed (29.7%), or is working only part time 

(10.5%).  Most women are non-smokers with 65.1% reporting never smoking.  An additional 

13.3% of women are current smokers and 21.6% have quit smoking. 

 

Table 7: Percent of Sample Population with a Pap Test in the Previous 3 Years for the 

Overall Sample by Individual-Level and Contextual-Level Predictors, Women, California, 

2005 (N=15,835) 

 
Percent with Pap Test in the 

Previous 3 Years 
P-Value 

Individual-Level Poverty   

 0-99% of FPL 83.1% <0.001 

 100-199% of FPL 85.5% <0.001 

 200-299% of FPL 86.4% <0.001 

 300% FPL and above 92.1% -- 

Neighborhood-Level Poverty   

 0-4.9% of Residents in Poverty 91.3% -- 

 5-19.9% of Residents in Poverty 88.7% <0.001 

 20% or More of Residents in Poverty 84.9% <0.001 

Perceived Racial/Ethnic Discrimination in the 

Receipt of Health Care 
  

 
Reported Discrimination in Receipt of 

Care 
87.8% 0.161 

 Reported No Discrimination in Receipt 89.4% -- 
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Percent with Pap Test in the 

Previous 3 Years 
P-Value 

of Care 

Family Cancer History   

 1
st
 Degree Relative Had Cancer 91.4% <0.001 

 No 1
st
 Degree Relative Had Cancer 87.9% -- 

Safety Net Distance (N=14,560)   

 0-1.49 Miles to Nearest Safety Net Clinic 88.9% -- 

 
1.50-2.99 Miles to Nearest Safety Net 

Clinic 
89.7% 0.296 

 
3.0-4.49 Miles to Nearest Safety Net 

Clinic 
89.8% 0.134 

 
4.5-10.0 Miles to Nearest Safety Net 
Clinic 

90.1% 0.416 

Education   

 No Formal Education 87.1% <0.001 

 High School Diploma 83.9% <0.001 

 Some College 88.7% <0.001 

 College Degree 93.1% -- 

Race/Ethnicity   

 White 91.4% -- 

 Latino 88.5% <0.001 

 African American 89.8% 0.127 

 Asian or Pacific Islander 78.5% <0.001 

 Other 88.8% 0.021 

Insurance Status   

 Insured All Year 90.8% -- 

 Uninsured Part Year 78.3% <0.001 
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Percent with Pap Test in the 

Previous 3 Years 
P-Value 

 Uninsured All Year 90.1% 0.440 

Family Structure   

 Married with Children 93.2% -- 

 Married without Children 92.1% 0.076 

 Single with Children 91.2% 0.003 

 Single without Children 82.0% <0.001 

Urban/Rural Location   

 Urban 89.3% -- 

 Rural 89.4% 0.835 

English Proficiency   

 Limited English Proficient 87.0% 0.001 

 English Proficient 89.6% -- 

Citizenship Status   

 US Citizen 90.4% -- 

 Naturalized Citizen 87.5% <0.001 

 Non-Citizen 84.9% <0.001 

Health Status   

 Excellent/Very Good 90.9% -- 

 Good 88.0% <0.001 

 Fair/Poor 85.6% <0.001 

Work Status   

 Employed Full Time 90.8% -- 

 Employed Part Time 86.8% <0.001 

 Unemployed 87.2% <0.001 
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Percent with Pap Test in the 

Previous 3 Years 
P-Value 

Smoking Status   

 Current Smoker 86.2% <0.001 

 Quit Smoking 92.6% <0.001 

 Non-Smoker 88.9% -- 

*Sample includes women, ages 18-64, without a hysterectomy, with a doctor visit in the previous 

5 years 

  

 Table 7 shows Pap test rates for the sample population.  Pap test rates varied across 

individual-level poverty.  While 92.1% of women at or above 300% of FPL reported a timely 

Pap test, this rate was 83.1% among women below the FPL (p-value<0.001).  Similarly, women 

in the highest poverty neighborhoods (more than 20% of residents in poverty) had Pap test rates 

of 84.9% and those in the lowest poverty neighborhoods (less than 5% of residents in poverty) 

had rates of 91.3% (p-value<0.001).  For women reporting racial/ethnic discrimination in health 

care, 87.8% also reported a timely Pap test.  Conversely, 89.4% of women who did not report 

discrimination reported a Pap test in the previous 3 years (p-value=0.161). 

 Overall, when comparing predicted Pap test rates across each of the distance categories, 

women that live farther from a safety net clinic have slightly lower Pap test rates than those that 

live closer, although differences were not significant.  Women within 1.5 miles of a safety net 

clinic had Pap test rates of 88.9% while those that live between 4.5 and 10 miles from a clinic 

had rates of 90.1%.  Pap test rates vary by education level.  While 93.1% of women with a 

college degree reported a Pap test in the previous 3 years, this rate was 87.1% among women 

without any formal education (e.g. less than a high school diploma; p-value<0.001).  Rates 

varied by race as well.  White women had the highest rates (91.4%), followed by African 
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American women with comparable rates (89.8%; p-value 0.127), Latino women (88.5%; p-

value<0.001), and Asian-American women (78.5%; p-value<0.001).  Although women with 

continuous health insurance coverage reported the highest rates of Pap test screening (90.8%), it 

was women with inconsistent coverage who had the lowest rates at 78.3% (p-value<0.001).  

Those with no health insurance coverage were in the middle, with 90.1% reporting a Pap test in 

the previous 3 years (p-value=0.440).   

 Married women with children reported Pap test rates of 93.2%, the highest of all family 

structure groups.  Single women without kids had the lowest rates (82.0%; p-value<0.001).  

Rates did not vary by urban or rural location (p-value=0.835).  English proficient women had 

slightly higher rates of Pap tests in the previous 3 years than women with limited English 

proficiency (89.6% vs. 87.0%; p-value=0.001).  U.S. citizens reported rates of 90.4% while non-

citizens had lower rates of 84.9% (p-value<0.001).  Women in excellent or very good health 

reported Pap test rates of 90.9% while those in fair or poor health had lower rates (85.6%; p-

value<0.001).  While 90% of fully employed women reported a Pap test in the previous 3 years, 

rates were lower for those employed part time (86.8%; p-value<0.001) and for the unemployed 

(87.2%; p-value<0.001).  Current smokers had the lowest rates of Pap tests (86.2%).  Women 

who quit smoking and non-smokers had higher rates (92.6% and 88.9%; p-values of 

both<0.001).      

 

Multivariable Results 

Individual Level: Testing for Main Effects (Research Question 1.1) 

 The results of the multivariable logistic regression model, predicting Pap tests in the 

previous 3 years, controlling for individual-level poverty (regressor of interest), age, number of 
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sexual partners, education, race/ethnicity, insurance status, family structure, urban/rural location,  

English proficiency, citizenship status, health status, work status, BMI, distance to the nearest 

Every Woman Counts (EWC) provider, county cancer incidence, and smoking status are shown 

in Table 8.    

 

Table 8: Odds Ratios for Individual-Level Predictors of Pap Test Screening in the Previous 

3 Years, Women, California, 2005 

 Odds Ratio P-Value 

Individual –Level Poverty    

 0-99% of FPL 0.73 0.001 

 100-199% of FPL 0.80 0.008 

 200-299% of FPL 0.78 0.005 

 300% FPL and above -- -- 

Age 1.03 <0.001 

Family Cancer History 1.06 0.361 

BMI 1.00 0.587 

Number of Sexual Partners 1.78 <0.001 

Education   

 No Formal Education 0.54 <0.001 

 High School Diploma 0.46 <0.001 

 Some College  0.60 <0.001 

 College Degree -- -- 

Race/Ethnicity   

 White -- -- 

 Latino 1.21 0.039 

 African American 1.19 0.192 
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 Odds Ratio P-Value 

 Asian or Pacific Islander 0.33 <0.001 

 Other  1.03 0.809 

Insurance Status   

 Insured All Year -- -- 

 Insured Part Year 0.46 <0.001 

 Uninsured All Year 1.01 0.900 

Family Structure   

 Married with Children -- -- 

 Married without Children 0.54 <0.001 

 Single with Children 0.83 0.075 

 Single without Children 0.33 <0.001 

Urban/Rural Location   

 Urban 1.11 0.202 

 Rural -- -- 

English Proficiency   

 Limited English Proficient -- -- 

 English Proficient 1.59 <0.001 

Citizenship Status   

 US Citizen -- -- 

 Naturalized Citizen 0.99 0.936 

 Non-Citizen 0.77 0.012 

Health Status   

 Excellent/Very Good -- -- 

 Good 0.97 0.665 
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 Odds Ratio P-Value 

 Fair/Poor 0.89 0.165 

Work Status   

 Employed Full Time -- -- 

 Employed Part Time 0.74 0.001 

 Unemployed 0.75 <0.001 

Smoking Status   

 Current Smoker 0.82 0.011 

 Quit Smoking 1.16 0.057 

 Non-Smoker -- -- 

County Cancer Incidence 0.07 0.020 

Distance to Nearest EWC Provider 1.00 0.550 

*GEE regression model with a logit link, predicting Pap tests in the previous 3 years 

  

 Multivariable results confirm that women living below the FPL were significantly less 

likely to have a Pap test than women living above the FPL.  Women between 0 and 99% of FPL 

had 27% lower odds of having a Pap test than women living above 300% of FPL (p-value = 

0.001).  This rate was 20% lower for women between 100 and 199% of FPL and 22% lower for 

women between 200 and 299% of FPL, compared to women at or above 300% of FPL (p-values 

= 0.008 and 0.005).   

 Women of older age had slightly higher odds of a Pap test (odds ratio (OR) = 1.03, p-

value=<0.001).  Women with a higher number of sexual partners also had significantly higher 

odds (OR=1.78, p-value<0.001).   Education was also significantly associated with Pap tests.  

Compared to women with a college degree or higher, women with no formal education had 46% 

lower odds of a timely Pap test (p-value<0.001).  As compared to white women, Asian American 
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women had significantly lower odds of a Pap test (OR=0.33, p-value<0.001), Latino women had 

significantly higher odds (OR=1.21, p-value=0.039), and African American women had 

comparable odds (OR=1.19, p-value=0.192).  Compared to women with continuous health 

insurance for an entire year, women with inconsistent coverage had 0.46 times the odds of a Pap 

test in the previous 3 years (p-value<0.001).  Women without health insurance coverage did not 

differ in their odds of a Pap test compared to those with continuous 12 month coverage 

(OR=1.01, p-value=0.900).  Married women without children had 46% lower odds, and single 

women without children had 67% lower odds of a Pap test compared to married women with 

children (p-value<0.001, for both).     

 Women who were English proficient had significantly higher odds of a Pap test 

compared to limited English proficient women, after controlling for the above listed covariates 

(OR=1.59, p-value<0.001).  While U.S. citizens and naturalized citizens did not differ 

significantly in odds of Pap tests (p-value=0.926), non-citizens had 23% lower odds of a test 

compared to citizens (p-value=0.012).  Health status was not significantly associated with Pap 

test use in this model.  Compared to full time working women, both part-time workers and 

unemployed women had significantly lower odds of reporting a Pap test (OR=0.74, p-

value=0.001 and OR=0.75, p-value<0.001).  While current smokers had lower odds of a Pap test 

compared to non-smokers (OR=0.82, p-value=0.011), women who quit smoking comparable 

odds (OR=1.16, p-value=0.057). 

 From this main effects regression model, predicted probabilities were calculated, using 

the counterfactual method of setting all women equal to each level of poverty and predicting Pap 

test screening.  Results are presented in Table 9.   
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Table 9: Predicted Probabilities and Risk Differences of Receipt of a Pap Test in the 

Previous 3 Years by Individual-level poverty, Women, California, 2005 

 

Average Predicted 

Probability of 

Screening 

Average Risk 

Difference of 

Screening 

95% Confidence 

Interval 

Individual-Level Poverty    

 0-99% of FPL 87.6% -2.7 (-4.4, -1.2) 

 100-199% of FPL 88.5% -1.8 (-3.2, -0.6) 

 200-299% of FPL 88.3% -2.0 (-3.7, -0.4) 

 300% FPL and above 90.3% -- -- 

Total 89.3% -- (88.8%, 89.8%) 

*GEE regression model with a logit link, predicting Pap tests in the previous 3 years 

 

  

 Overall, the model predicted that 89.3% of women in the sample received a Pap test in 

the previous 3 years.  If the entire sample were at or above 300% of the FPL, the model predicted 

that 90.3% of women would have had a Pap test in the previous 3 years, controlling for 

individual and area level covariates.  The predicted probability of a Pap test if the entire sample 

was between 0 and 99% of FPL was 87.6%.  Rates were significantly different for all poverty 

levels compared to the predicted rate for women living at or above 3 times the FPL.  For 

example, if the entire sample were at the lowest income level, the average probability of getting a 

Pap test would be 2.7 percentage points lower than if the sample were at the highest income 

level, all else equal (risk difference = -2.7; 95% confidence interval = -4.4, -1.2).  The risk 

differences between the highest poverty level and the 100-199% FPL and the 200-299% FPL 

poverty levels were also significant, as the confidence intervals of the risk differences did not 

include 0. 
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Testing for Mediation – Equations aP & bP – Discrimination in the Receipt of Health Care 

(Research Questions 2.1, 2.2, and 2.3) 

 Table 10 presents the results from the first model predicting racial/ethnic discrimination 

in the receipt of health care.  The model, controlling for individual-level poverty (regressor of 

interest), family cancer history, BMI, age, race/ethnicity, health status, smoking status, number 

of sexual partners, English proficiency, citizenship status, education, work status, insurance 

status, family structure, county cancer incidence, urban/rural location, and distance to the nearest 

safety net provider, showed that report of racial/ethnic discrimination in health care differs 

significantly by poverty level. The predicted probability of reporting discrimination, if the entire 

sample was between 0 and 99% of FPL was 6.5%, and was 2.7% if the entire sample was set to 

300% of FPL and above, a significant difference of 3.8 percentage points (95% CI = 2.5 – 5.1).  

Differences between the middle poverty levels – 100-199% of FPL and 200-299% FPL – also 

differed significantly from the lowest poverty level as the 95% confidence intervals of the risk 

differences did not include 0.   
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Table 10: Predicted Probabilities and Risk Differences for Reporting Racial/Ethnic 

Discrimination in the Receipt of Health Care by Individual-Level Poverty, Women, 

California, 2005 

 

Average Predicted 

Probability of 

Reporting 

Discrimination 

Average Risk 

Difference of 

Reporting 

Discrimination 

95% Confidence 

Interval 

Individual-Level Poverty    

 0-99% of FPL 6.5% 3.8 (2.5, 5.1) 

 100-199% of FPL 4.9% 2.2 (1.2, 3.1) 

 200-299% of FPL 4.1% 1.4 (0.4, 2.3) 

 300% FPL and above 2.7% -- -- 

Total 3.5% -- -- 

*GEE regression model with a logit link, predicting racial/ethnic discrimination in the receipt of 

health care 

 

 The second model to test the overall mediation hypothesis predicted receipt of a Pap test 

in the previous 3 years and included racial/ethnic discrimination in the receipt of health care as a 

predictor in the model as well as all other covariates outlined above.  The model predicted that 

92.5% of women received a Pap test if the entire sample reported discrimination (see Table 11).  

If all women in the sample did not report discrimination, the predicted probability of screening 

was 92.3%.  This was a non-statistically significant difference of 0.2 percentage points with the 

95% confidence interval between -1.5 and 1.9. The lack of a statistically significant effect of 

discrimination on Pap test fails to support the mediation hypothesis.     
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Table 11: Predicted Probabilities and Risk Differences for Receipt of a Pap Test in the 

Previous 3 Years by Report of Racial/Ethnic Discrimination, Women, California, 2005 

 

Average Predicted 

Probability of 

Screening 

Average Risk 

Difference of 

Screening 

Confidence Interval 

Racial/Ethnic Discrimination 

in the Receipt of Health Care 
   

 Discrimination Reported 92.5% 0.2 (-1.5, 1.9) 

 
No Discrimination 

Reported 
92.3% -- -- 

*GEE regression model with a logit link, predicting Pap tests in the previous 3 years 

 

The final step in the mediation hypothesis included a formal test of mediation using a 

weighted product-of-coefficients test (Table 12) [285, 290].  This formal test of mediation 

supported the results from the previous regression models (Tables 10 and 11) which showed that, 

although report of discrimination varied significantly by poverty level, it was not a significant 

mediator in the pathway between poverty and receipt of Pap tests in the previous 3 years as the 

confidence interval of the indirect effect of discrimination on Pap tests included 0.   

 

Table 12: Key Values for the Formal Test of Racial/Ethnic Discrimination as a Mediator, 

Women, California, 2005 

Variables Values 95% CI 

aP +bP (Total Indirect Effect) 0.000 (-0.003, 0.004) 

C (Direct Effect) -0.043 (-0.082, -0.011) 

cP’ = c + aP + bP (Total Effect) -0.043 (-0.081, -0.009) 
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Testing for Moderation – Discrimination in the Receipt of Health Care (Research Question 2.4) 

Table 13 highlights the results from the test of the moderation hypothesis.  The model 

predicted receipt of a Pap test in the previous 3 years, controlling for the above listed covariates 

as well as interaction terms for the report of racial/ethnic discrimination and poverty level.  The 

model predicted that, when setting the entire sample to each level of individual-level poverty, 

each level of discrimination, and each level of the corresponding interaction term, the likelihood 

of Pap tests did not differ significantly between women that reported racial/ethnic discrimination 

and women that did not report discrimination for each level of individual-level poverty as the 

95% confidence intervals of the risk differences all contained 0.    The confidence intervals of the 

difference of these risk differences, which test the moderation hypothesis, all included 0 as well 

and therefore, were not significant at the 5% confidence level.  The lack of significance of the 

difference of the risk differences indicates a lack of evidence that poverty moderates the 

relationship between discrimination and Pap tests. 
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Table 13: Predicted Probabilities, Risk Differences, and the Difference in Risk Differences 

for Receipt of a Pap Test in the Previous 3 Years by Individual-Level Poverty and 

Racial/Ethnic Discrimination in the Receipt of Health Care, Women, California, 2005 

 
Average Predicted Probability 

Screening 

Average Risk 

Difference of 

Screening 

(Discrimination 

vs. No 

Discrimination) 

(95% CI) 

Difference in Risk 

Differences (95% 

CI) 

 
Racial/Ethnic 

Discrimination 

No Racial/Ethnic 

Discrimination 
  

Individual-level 

poverty 
    

0-99% FPL 89.2% 87.3% 
1.9                              

(-1.8, 5.5) 
-- 

100-199% FPL 90.5% 88.3% 
2.1                                

(-1.7, 6.0) 

0.3                        

(-5.1, 5.6) 

200-299% FPL 83.9% 88.5% 
-4.6                                  

(-11.2, 2.1) 

-6.4                       

(-14.0, 1.3) 

300%+ FPL 89.3% 90.4% 
-1.1                                 

(-4.8, 2.7) 
-2.9                       

(-8.2, 2.3) 

*GEE regression model with a logit link, predicting Pap tests in the previous 3 years 

 

Testing for Mediation – Equations aH & bH – Safety Net Distance (Research Questions 3.1, 3.2, 

3.3) 

 The first equation in the test of mediation predicted distance to the nearest safety net 

clinic, controlling for individual-level poverty (regressor of interest), education, race/ethnicity, 

age, insurance status, family structure, urban/rural location, English proficiency, citizenship 

status, health status, number of sexual partners, smoking status, work status, health status and 

distance to the nearest Every Woman Counts provider.  As shown in Table 14, the model 

predicted that if all women were between 0 and 99% of the FPL, the average distance to the 
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nearest safety net clinic would be 2.86 miles.  If the entire sample were above 300% of the FPL, 

the model predicted the average distance to the nearest safety net clinic would be 3.74 miles.  

Based on the 95% confidence intervals for these estimates, the differences in these two groups 

was significant. 

 

Table 14: Predicted Values and 95% Confidence Intervals for Distance to the Nearest 

Safety Net Clinic by Poverty Level, Women, California, 2005 

 

Average Predicted 

Number of Miles to 

Closest Safety Net Clinic 

95% Confidence    

Interval 

Individual-Level Poverty   

 0-99% of FPL 2.86 miles 2.69 – 3.02 miles 

 100-199% of FPL 3.19 miles 3.04 – 3.33 miles 

 200-299% of FPL 3.49 miles 3.34 – 3.63 miles 

 300% FPL and above 3.74 miles 3.68 – 3.79 miles 

 Total 3.52 miles 3.47 – 3.57 miles 

*GEE regression model with a gaussian link, predicting distance to nearest safety net provider 

 

 The second model in the test of the mediation hypothesis predicted Pap tests in the 

previous 3 years, controlling for safety net distance (the regressor of interest) and the additional 

covariates listed above (Table 15).  If the entire sample of women was set to the closest safety 

net distance (0-1.5 miles from the nearest clinic), the predicted probability of screening was 

90.1%.  Conversely, if the entire sample was set to reside between 4.5 and 10 miles from the 

nearest clinic, the predicted probability of screening was 87.9%.  For the middle distances, the 

predicted probabilities (calculated using the same counterfactual techniques) were 89.5% for the 

sample set to 1.5-3.0 miles and 88.3% for the sample set to 3.0-4.5 miles from the nearest clinic.  

The risk difference in screening was significant for comparisons between the closest distance (0-
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1.5 miles) and the two farthest distance categories (3.0-4.5 and 4.5-10.0 miles) as the 95% 

confidence intervals of these differences did not include 0.  The risk difference between the two 

closest distance categories (0-1.5 miles vs. 1.5-3.0 miles) was not significant.   

 

Table 15: Average Predicted Probability of Screening and Average Risk Difference of 

Screening for Receipt of a Pap Test in the Previous 3 Years,  Women, California, 2005 

 

Average Predicted 

Probability of 

Screening 

Average Risk 

Difference of 

Screening 

Confidence Interval 

Distance to the Nearest Safety 

Net Provider 
   

 
0-1.5 Miles to the Nearest 

Safety Net Clinic 
90.1% -- -- 

 
1.5-3.0 Miles to the 

Nearest Safety Net Clinic 
89.5% -0.6 (-2.0, 0.4) 

 
3.0-4.5 Miles to the 

Nearest Safety Net Clinic 
88.3% -1.8 (-3.2, -0.2) 

 
4.5-10.0 Miles to the 

Nearest Safety Net Clinic 
87.9% -2.2 (-3.8, -0.5) 

*GEE, with a logit link, predicting Pap test in the previous 3 years 

 

 Table 16 presents the findings from the formal test of mediation using the weighted 

product-of-coefficients method.  The results from this test show that safety net distance was a 

significant mediator in the relationship between individual-level poverty and Pap tests.  The 95% 

confidence interval for the indirect pathway of discrimination, aP + bP, confirms the mediation 

hypothesis as the 95% confidence interval does not include 0. 
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Table 16: Key Values for the Formal Test of Safety Net Distance as a Mediator, Women, 

California, 2005    

Variables Values 95% CI 

aP +bP (Total Indirect Effect) 0.002 (0.001, 0.003) 

C (Direct Effect) -0.043 (-0.078, -0.007) 

cP’ = c + aP + bP (Total Effect) -0.041 (-0.076, -0.006) 

 

Testing for Moderation – Safety Net Distance (Hypothesis 3.4) 

Table 17 outlines the results from the test of the moderation hypothesis.  This model 

predicted receipt of a Pap test in the previous 3 years, controlling for the above listed covariates 

as well as interaction terms for safety net distance and individual-level poverty.  When setting 

the entire sample to each level of individual-level poverty, each level of distance to the nearest 

safety net clinic, and each level of the corresponding interaction term, the likelihood of Pap tests 

did not differ significantly between women living within 1.5 miles of a safety net clinic and 

women living 1.5-3.0 miles, 3.0-4.5 miles, or greater than 4.5 miles from a clinic for each level 

of individual-level poverty as the 95% confidence intervals of the risk differences all contained 

0.  The confidence intervals of the difference of these risk differences, which test the moderation 

hypothesis, all included 0 as well, and therefore were not significant at the 5% confidence level.  

The lack of significance of the difference of the risk differences indicates a lack of evidence that 

poverty moderates the relationship between safety net distance and Pap tests.   
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Table 17: Predicted Probabilities, Risk Differences, and the Difference in Risk Differences for Receipt of a Pap Test in the 

Previous 3 Years, by Individual-Level Poverty and Distance to the Nearest Safety Net Clinic, Women, California, 2005 

 
Average Predicted Probability 

Screening 

Risk Difference of Screening 

(95% Confidence Interval) 

Difference in Risk Differences 

(95% Confidence Interval) 

Miles to the 

Nearest 

Safety Net 

Clinic 

0-1.5 

Miles 

1.5-3.0 

Miles 

3.0-4.5 

Miles 

4.5-10.0 

Miles 

0-1.5 

Miles 

1.5-3.0 

Miles 

3.0-4.5 

Miles 

4.5-10.0 

Miles 

0-1.5 

Miles 

1.5-3.0 

Miles 

3.0-4.5 

Miles 

4.5-10.0 

Miles 

Individual-

Level 

Poverty 

            

0-99% FPL 89.0% 87.8% 85.6% 84.4% -- 
-1.2     

(-4.2, 

1.7) 

-3.4     
(-7.8, 

0.9) 

-4.7     
(-9.6, 

0.2) 

-- 
-1.0     

(-4.3, 

2.3) 

-1.9     
(-6.7, 

2.8) 

-3.0     
(-8.1, 

2.1) 

100-199% 

FPL 
88.7% 89.0% 88.6% 86.4% -- 

0.3       
(-2.4, 

2.9) 

-0.2     
(-3.7, 

3.3) 

-2.4      
(-6.0, 

1.2) 

-- 
0.5       

(-2.6, 

3.5) 

1.2       
(-2.7, 

5.3) 

-0.7      
(-4.6, 

3.2) 

200-299% 

FPL 
88.5% 87.7% 87.5% 88.8% -- 

-0.8      
(-4.1, 

2.6) 

-1.0     
(-5.0, 

3.2) 

0.3       
(-3.5, 

4.3) 

-- 
-0.5     

(-4.2, 

3.2) 

0.5       
(-4.0, 

5.1) 

2.0       
(-2.2, 

6.3) 

300%+ FPL 90.9% 90.7% 89.5% 89.3% -- 
-0.2     

(-1.8, 

1.3) 

-1.4     
(-3.4, 

0.5) 

-1.7     
(-3.6, 

0.2) 

-- -- -- -- 

*GEE model with a logit link, predicting Pap test in the previous 3 years 
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Testing for Moderation – Neighborhood-level poverty (Research Questions 4.1, 4.2, and 4.3) 

The next set of regression models examined whether the effect of 1) individual-level 

poverty, 2) racial/ethnic discrimination in the receipt of health care, and 3) distance to the nearest 

safety net clinic net distance on Pap tests is modified by neighborhood-level poverty.  Table 18 

shows the results of the models that predict Pap tests in the previous 3 years, controlling for 

individual- and area-level covariates, and including an interaction term for individual-level 

poverty and neighborhood-level poverty to test the hypothesis that neighborhood-level poverty 

modifies the relationship between individual-level poverty and Pap tests.  The risk difference 

between the probability of screening when the sample was set to between 0 and 99% of the FPL, 

and the probability of screening when the sample was set to 3 times the FPL and above, was 

significant when the sample was also set to both the lowest neighborhood-level poverty level 

category (0-5% of residents in poverty) as well as the middle neighborhood-level poverty 

category (5-20% of residents in poverty).  The 95% confidence interval of these risk differences 

did not include 0.  The risk differences for all other comparisons were not significant as the 

corresponding 95% confidence intervals included 0.  The differences of these risk differences, 

and the corresponding 95% confidence intervals, were calculated to test the hypothesis that 

neighborhood-level poverty moderates the relationship between individual-level poverty and Pap 

tests.  The differences of the risk differences were not significant, as the 95% confidence 

intervals included 0.    
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Table 18: Predicted Probabilities, Risk Differences, and the Difference in Risk Differences for Receipt of a Pap Test in the 

Previous 3 Years, Women, California, 2005 

 
Average Predicted Probability of 

Screening 

Average Risk Difference of Screening 

(95% CI) 

Difference in Risk Differences 

(95% CI) 

 Individual-Level Poverty Individual-Level Poverty Individual-Level Poverty 

 
0-99% 

FPL 

100-

199% 

FPL 

200-

299% 

FPL 

300%+ 

FPL 

0-99% 

FPL 

100-

199% 

FPL 

200-

299% 

FPL 

300%+ 

FPL 

0-99% 

FPL 

100-

199% 

FPL 

200-

299% 

FPL 

300%+ 

FPL 

Neighborhood-

Level Poverty 
            

 

0-5% of 

residents 

in 

poverty 

85.5% 88.3% 89.2% 90.8% 

-5.2 

(-8.8,    

-1.7) 

-2.5 

(-5.1, 

0.1) 

-1.6 

(-4.0, 

0.9) 

-- -- -- -- -- 

 

5-20% of 

residents 

in 

poverty 

87.9% 89.1% 88.2% 90.1% 

-2.2 

(-4.4,    

-0.1) 

-1.0 

(-2.8, 

0.7) 

-1.9 

(-3.9, 

0.1) 

-- 

3.0      

(-0.9, 
7.0) 

1.4      

(-1.6, 
4.5) 

-0.4     

(-3.5, 
2.7) 

-- 

 

20% or 

more of 

residents 

in 

poverty 

87.8% 87.0% 86.0% 89.0% 

-1.2 

(-4.7, 

2.4) 

-2.0 

(-5.6, 

1.7) 

-3.1 

(-8.0, 

1.8) 

-- 

4.1      

(-0.8, 

8.9) 

0.5      

(-3.9, 

4.9) 

-1.5     

(-7.0, 

3.9) 

-- 

*GEE regression model with a logit link, predicting Pap tests in the previous 3 years 
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Neighborhood-level poverty did not significantly modify the association between 

racial/ethnic discrimination and Pap test screening (see Table 19).  The difference in predicted 

Pap test rates when the sample was set to all women reporting discrimination and when the 

sample was set to all women reporting no discrimination was not statistically significant, even 

across each level of neighborhood-level poverty (the 95% confidence intervals of the risk 

differences all contained 0).  The differences of these risk differences, and the corresponding 

95% confidence intervals, were calculated to test the hypothesis that neighborhood-level poverty 

moderates the relationship between discrimination and Pap tests.  The differences of the risk 

differences were not significant, as the 95% confidence intervals included 0.    
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Table 19: Predicted Probabilities, Risk Differences, and the Differences in Risk Differences for Receipt of a Pap Test in the 

Previous 3 Years, by Neighborhood-level Poverty and Racial/Ethnic Discrimination in the Receipt of Health Care, Women, 

California, 2005 

 Average Predicted Probability of Screening 

Average Risk Difference 

of Screening 

(95% CI) 

Difference in Risk 

Differences (95% CI) 

 
Racial/Ethnic 

Discrimination 

No Racial/Ethnic 

Discrimination 
  

Neighborhood-Level Poverty     

 
0-5% of residents in 

poverty 
89.5% 89.6% -0.1 (-4.4, 4.2) -- 

 
5-20% of residents in 

poverty 
88.9% 89.4% -0.5 (-3.2, 2.2) -0.4 (-5.5, 4.8) 

 
20% or more of 
residents in poverty 

90.4% 88.1% 2.3 (-1.6, 6.2) 2.4 (-3.4, 8.2) 

 

*GEE regression model with a logit link, predicting Pap tests in the previous 3 years 
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Table 20 shows the results of the models that predict receipt of a Pap test in the previous 

3 years, controlling for the above listed covariates, and including interaction terms for 

categorical safety net distance and neighborhood-level poverty to test the hypothesis that 

neighborhood-level poverty modifies the relationship between distance to the nearest safety net 

clinic and Pap tests.  The risk differences in screening rates across each of the distance categories 

were not significant, even across each level of neighborhood-level poverty level (the 95% 

confidence intervals of the risk differences all contained 0).  The differences of these risk 

differences, and the corresponding 95% confidence intervals, were calculated to test the 

hypothesis that neighborhood-level poverty moderates the relationship between distance to the 

nearest safety net clinic and Pap tests.  The differences of the risk differences were not 

significant, as the 95% confidence intervals included 0.    
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Table 20: Predicted Probabilities, Risk Differences, and the Differences in Risk Differences for Receipt of a Pap Test in the 

Previous 3 Years, by Neighborhood-level Poverty and Distance to the Nearest Safety Net Clinic, Women, California, 2005 

 
Average Predicted Probability of 

Screening 

Average Risk Difference of 

Screening (95% CI) 

Difference in Risk Differences   

(95% CI) 

Miles to the Nearest 

Safety Net Clinic 

0-1.5 

miles 

1.5-3.0 

miles 

3.0-4.5 

miles 

4.5-

10.0 

miles 

0-1.5 

miles 

1.5-3.0 

miles 

3.0-4.5 

miles 

4.5-

10.0 

miles 

0-1.5 

miles 

1.5-3.0 

miles 

3.0-4.5 

miles 

4.5-

10.0 

miles 

Neighborhood-Level 

Poverty 
            

 
0-5% of residents 

in poverty 
90.2% 89.9% 88.9% 88.7% -- 

-0.3     

(-2.6, 

2.0) 

-1.3    

(-3.8, 

1.2) 

-1.5    

(-3.9, 

1.0) 

-- -- -- -- 

 

5-20% of 

residents in 

poverty 

90.4% 89.5% 88.6% 87.3% -- 

-0.9    

(-2.4, 

0.6) 

-1.8    

(-3.9, 

2.8) 

-3.1    

(-5.5, -

0.9) 

-- 

-0.6    

(-3.4, 

2.2) 

-0.5    

(-3.8, 

2.7) 

-1.6     

(-4.8, 

1.5) 

 

20% or more of 

residents in 

poverty 

88.6% 88.4% 82.0% 89.4% -- 

-0.2    

(-3.3, 

3.0) 

-6.5    

(-14.4, 

1.3) 

0.9     

(-6.2, 

7.8) 

-- 

0.1     

(-3.7, 

4.1) 

-5.3    

(-13.5, 

3.0) 

2.4     

(-5.1, 

9.6) 

*GEE regression model with a logit link, predicting Pap tests in the previous 3 years 
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DISCUSSION 

 Pap tests are a low-cost (about $45 on average if paid entirely out-of-pocket test [291]), 

readily available test for the detection – and if abnormal cells are identified early, possible 

prevention – of cervical cancer [2].  And yet, disparities across individual-poverty levels are 

distinct and worrisome, with poor women consistently being screened at lower rates than women 

living well above poverty [3].  While rates of Pap tests in the previous 3 years are high – 85% of 

women ages 18-64 reported a timely Pap test for the 2005 CHIS – this translates into more than 1 

million women in the state reporting never having had a Pap test and nearly half a million 

women reporting a Pap test more than 3 years prior to their survey interview [292].  A significant 

portion of this unmet need lies disproportionately among the very poor in the state.  Among 

women living below poverty, more than 200,000 reported never having had a Pap test and nearly 

100,000 reported a Pap test more than 3 years prior to the interview [292].  Targeted toward poor 

women, the California Department of Health offers free Pap test and other related services to 

eligible women in the state, attempting to close the gap in screening rates [268].  However, the 

high number of unscreened women in the state, and the stark disparity in rates across individual-

level poverty level, indicate that cervical cancer screening should remain a key public health 

concern.   

This dissertation attempts to shed light on the pathways through which individual-level 

poverty is associated with disparities in Pap test use.  This dissertation aimed to determine 

whether factors related to the individual, the patient-provider interaction (measured as 

racial/ethnic discrimination in the receipt of health care), the health care system (measured as 

distance the nearest safety net provider), and the neighborhood environment (measured as 
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neighborhood-level poverty) begin to explain this disparity in Pap test use seen across 

individual-level poverty.   

 

Individual Level – Main Effects 

This dissertation confirmed the association between individual-level poverty and lower 

Pap test use for the population of women in California, taking into consideration health status, 

risk factors for cervical cancer, and other individual-level characteristics.  Analyses confirmed 

that, relative to women living well above the FPL, poor women were significantly less likely to 

receive a timely Pap test in California.  Previous data has supported this finding, showing that 

poor women consistently report Pap rates significantly below women of higher economic means  

(in both descriptive and multivariable studies), both for women in California and across the U.S. 

[3, 293-295].  This disparity in rates, for a test that may prevent cervical cancer if abnormal cells 

are detected early enough, persists despite current outreach programs such as the successful 

Every Woman Counts program [268, 274, 296].     

 I asked the question then of why, despite the apparent accessibility of such an important 

and low-cost test, individual-level poverty is associated with lower rates of screening.   Several 

confounders were included in the main effects model that have been shown previously to predict 

Pap tests in other studies, such as education  [297, 298], race [299, 300], age [51, 301-303], 

smoking [303, 304], family history of cancer [305], and insurance [306, 307].  Yet, the main 

effects models still found that, after controlling for many known predictors of Pap test screening 

and risk factors of cervical cancer, individual-level poverty remained significantly predictive of 

screening rates.    
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 Previous studies have found that despite including a general measure of education in their 

models, specific knowledge of the Pap test and understanding of the importance of the screening 

test was particularly low among vulnerable populations [308-310] and that lack of understanding 

and value of the test predicted non-compliance with guidelines [54, 311-313].   Given that a high 

percentage of women already report Pap test use, in trying to determine the reasons for non-

compliance among the relatively smaller percentage of the population that is not screened, these 

small nuance types of barriers – such as personal feelings toward the test [38, 313-315], certain 

types of social support [54, 310], or reporting a specific disability [316] for example - may be 

increasingly more important to furthering our understanding of these disparities.  Additional 

qualitative studies may help to enhance our understanding in this respect.  These unmeasured 

factors – feelings about the Pap test and lack of understanding about Pap tests, and the report of 

specific disabilities – are likely to be more prevalent among poor women and may contribute to 

omitted variable bias.  The higher proportion of these factors among poor women would mean 

that results would over-estimate the negative impact of individual-level poverty on Pap test use.  

However, measures such as education and health status may proxy for unmeasured factors such 

as knowledge and disability, mitigating any concern with omitted variable bias.  Additionally, 

based on results of the descriptive data, from several other studies and reports, and from the 

multivariable analysis in which many known confounders were included, the omitted variable 

bias would likely not be enough to mitigate results showing a poverty gradient in screening rates.  

Results show that Pap test should remain a key public health concern for women living below 

poverty.     
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 In addition to examining individual-level predictors of Pap tests in trying to understand 

disparities in screening for poor women, this dissertation examined factors related to the patient-

provider encounter, the health care system and the neighborhood.   

 

Racial/Ethnic Discrimination in the Receipt of Healthcare 

For non-elderly adult women in California, results show that poor women report 

significantly higher rates of racial/ethnic discrimination in the receipt of health care than women 

living above poverty.  However, the report of racial/ethnic discrimination in the receipt of health 

care was not associated with significant differences in use of Pap test across individual-level 

poverty.  In other words, the feeling of being discriminated against due to one’s race or ethnicity 

did not mediate the association between poverty and lower rates of Pap tests among women in 

California.  This suggests that, although racial/ethnic discrimination may be an important social 

barrier for poor women, policies and programs aimed at improving patient-provider interactions, 

such as through racial/ethnic patient-provider concordance or cultural competence training, may 

have little impact on cervical cancer screening rates in this population.   

These findings are consistent with the conclusions of several studies that also failed to 

find evidence supporting the hypothesis that discrimination leads to lower rates of preventive 

care such as Pap tests and mammograms [130, 132, 277, 317].  Some authors have suggested the 

possibility of coping mechanisms that vulnerable women may have developed in response to 

discrimination, resulting in equitable rates of care, despite the theoretical threats of 

discrimination to obtaining appropriate services [131, 318].  This has been supported by studies 

that have suggested that those that feel discriminated against develop coping strategies or 

mechanisms to compensate [319, 320] or despite having had appropriate services, might still feel 
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less satisfied with the care [112, 321] or develop mistrust in the health care system [322, 323].  

CHIS 2005 does not include measures of coping as a result of exposure to discrimination, so this 

could not be measured in the analysis.        

 The analytic sample population for this dissertation included only women that reported a 

doctor visit in the previous 5 years because the CHIS 2005 question on discrimination asked 

specifically about racial/ethnic discrimination in the receipt of medical care.  However, studies 

have found that perceived racial/ethnic discrimination may actually create barriers that inhibit 

care seeking in the first place, prior to an actual visit.  Authors have found that perceived 

discrimination may create delays in care seeking and have an impact on the initial impetus to 

seek medical care [56, 120, 121, 324-326] or on keeping medical appointments [327].  

Therefore, the finding in this dissertation that low-income women report more racial/ethnic 

discrimination may be important for understanding not only health care status and outcomes but 

also on initial care seeking or care follow-up decisions.  Given the limitation of the question on 

racial/ethnic discrimination in CHIS 2005, this dissertation examined receipt of care among 

women that already overcame barriers to care seeking and thus may underestimate the 

importance of discrimination as an overall barrier to appropriate levels of health care for poor 

women.  However, the exclusion was only 2% of the total population of women between the 

ages of 18 and 64. 

 Results also showed that individual-level poverty did not moderate the association 

between perceived racial/ethnic discrimination and cervical cancer screening, i.e., that the impact 

of perceived racial/ethnic discrimination does not differ across individual-level poverty.  The 

moderation analysis addresses the question of “who” might benefit from interventions aimed at 

increasing Pap test use through improvements in the patient-provider interaction.    Theoretically, 
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if discrimination was found to modify the relationship between poverty and Pap tests, one could 

determine that poor women would benefit most from interventions targeting the patient-provider 

interaction.  However, results suggest that, racial/ethnic discrimination did not significantly 

predict Pap tests and the impact of racial/ethnic discrimination on Pap test use did not differ 

significantly across individual-level poverty, and therefore may not be the most appropriate 

target for policy and program interventions addressing disparities in Pap test use.     

 An important limitation to the analysis involving racial/ethnic discrimination is that the 

data set used, the 2005 CHIS,  only included a single question that asks specifically about 

perceived discrimination due to race/ethnicity in the receipt of health care.  The positive response 

to the question on discrimination did vary significantly by individual-level poverty, before 

multivariable analysis, with poor women reporting higher rates of racial/ethnic discrimination 

than women living well above poverty.  However, the choice of the question(s) on discrimination 

may matter when looking at the association between racial/ethnic discrimination and screening 

practices [277, 328].  One study by Hausman and colleagues looked at three different measures 

of discrimination – a single question measure, a multiple question measure, and a general, 

multiple item measure – and found that both the multiple item measure and the general item 

measure both predicted patient reported problems with care [277].  For the single discrimination 

question available in the data set, 5.0% of women in the sample reported racial/ethnic 

discrimination in the receipt of health care.  Yet, rates of discrimination in health care do vary 

widely across groups, with African-American women living below poverty reporting much 

higher rates than white women living well above poverty, indicating a great deal of heterogeneity 

in the responses for the question.  Rates in other studies for questions such as lifetime 

discrimination are usually much higher, with upwards of 40-80% of the sample reporting 
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discrimination [131, 329, 330].  Therefore, the specificity of the question may limit the ability to 

detect differences in outcomes for Pap tests, considering that nearly 90% of women report 

having had in the previous 3 years [3, 293].  Several authors have used the same dataset to link 

racial/ethnic discrimination to poorer outcomes on measures such as mammography and 

colorectal cancer screening, health related quality of life measures, and perceived health care 

quality and health status, but have focused only on specific racial/ethnic groups [136, 331-334].   

 In addition, although I base the hypotheses on the report of racial/ethnic discrimination in 

the receipt of health care specifically, it is possible that a more proximal measure of the 

experience of discrimination perceived by poor women should be based on their economic status.  

Although examining whether measures of economic discrimination play a role in predicting Pap 

test use would be informative in understanding disparities among economically disadvantaged 

women, available data sets limit the choice of questions on discrimination.    

  

Distance to the Nearest Safety Net Clinic 

This analysis found that poor women are significantly more likely to live closer to a 

safety net clinic compared to women living above poverty, and that this closer proximity to a 

safety net clinic is associated with significant differences in cervical cancer screening.  Thus, 

distance to the nearest safety net clinic mediates the association between individual-level poverty 

and Pap tests, suggesting that close proximity dampens the disparity in screening rates across 

individual-level poverty.  Findings suggest that safety net proximity is protective against 

disparities and, without a safety net in close proximity, these disparities in screening rates would 

potentially be wider than they are currently.       
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 Very few studies have actually looked at the issue of safety net clinics and Pap tests, 

which is interesting considering that many safety net clinics offer these types of basic services 

and receive funding from various sources to do so.  While some studies have supported a greater 

role of clinics in providing timely Pap tests indirectly [166, 169], or have found promise in the 

use of the clinic setting in employing cancer screening interventions [335], others have not found 

a significant link specifically for health clinic existence and Pap tests [258].  None of the studies 

directly measured the proximity to a health care clinic that provides Pap tests, thus the findings 

in this dissertation provide initial evidence to support closer proximity in addressing cervical 

cancer screening disparities.    

 Furthermore, few studies have taken a geospatial view of safety net clinics to understand 

the benefit to the population of clinic proximity for low-income women.  Other studies have 

found – using tangential measures of distance – that for some populations specifically, safety net 

clinics provide important health services as compared to other providers.  For example, one study 

found that, within regions with more clinics (measured as clinic density per population), Black 

women were more likely to report a Pap test than white women – an interaction with number of 

health care clinics and race [258].  The results from this dissertation are novel not only because 

they demonstrate an association between higher likelihoods of receiving important preventive 

services for women and proximity to safety net clinics, but also because these findings were 

based on original data collection of safety net clinic locations and offerings, linked to individual 

addresses of women across individual-poverty levels.     

 Overall, the mediation hypotheses speak to the question of “what” might work to protect 

against further disparity in screening between poor women and women living well above 

poverty.  Findings that poor women are more likely to live in closer proximity to a safety net 
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clinic, and that distance to the nearest safety net clinic significantly predicts screening for poor 

women confirms the mediation hypothesis and gives support to policies aimed at clinic 

placement.  The finding that poor women lived significantly closer to safety net clinics confirms 

the needs-based placement of clinics, for medically and underserved areas and individuals, for 

example, throughout the state.  Additionally, given that safety net clinics may be the only 

provider of care for many vulnerable populations  [336, 337], and the findings that proximity is 

associated with Pap test use, the disparities in rates may have been even greater had it not been 

for the presence of these clinics.   

 The primary mission of the safety net is to serve the most vulnerable segments of the 

population, and therefore these findings are expected.  Interestingly, however, research suggests 

that safety net clinics may struggle with quality and continuity of care, and that this system of 

care does not guarantee the best provision of services.  For example, studies have found that 

patients receiving care in other healthcare settings (e.g. hospital outpatient, HMOs, etc.) were 

more likely to receive vaccinations and less likely to report delays than those receiving care in a 

community clinic [338].  Additionally, many low-income individuals report the lack of a regular 

doctor and a desire for more choices in where they go for care, which may pose a challenge for 

safety net clinics [339].  Community clinics reported worse scores than other providers in getting 

appointments when needed and although most low-income folks report a usual source of care, 

many report wanting more choice because they are limited by finances on where they can seek 

care [339].  Often clinic patients report a lack of a regular, consistent doctor, and tend to have 

lower ratings of care according to one poll of Californians [339].  Lower income women – 

primary users of community clinics – also tend to be less healthy than their higher income 

counterparts, making particular challenges for safety net clinics [340, 341].  The finding that 
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safety net clinic proximity mediates the relationship between poverty and receipt of a Pap test, 

partially offsetting the negative impacts of poverty on screening, highlights the potential 

importance of addressing issues with access and quality within the safety net system in order for 

this system of care to diminish disparities in care.  The results from this dissertation show that 

the safety net system of care already influences the extent of disparities in care, and thus 

improvements within this system of care – in terms of quality, access, and strategic placement – 

might have the potential to influence the disparity in rates seen across poverty level even further, 

to the benefit of women in California. 

 The analysis found that individual-level poverty, however, did not modify the benefit of 

safety net clinic proximity on screening rates.  Findings from the analysis on moderation speak to 

the question of “who” might benefit from policies and programs that determine safety net clinic 

placement.  The analysis found no significant interaction effect of distance and individual-level 

poverty, indicating that poor women would not benefit differentially from this close proximity 

compared to women living above poverty levels.   

 One limitation of the analysis on safety net clinics is that data is not available on where a 

woman actually received a Pap test.  This Pap test could have taken place at a variety of places, 

including private offices.  As safety net clinics serve the most vulnerable populations, poor 

women most likely used a safety net clinic for a Pap test more often than women living above 

poverty.  In this sense, examination of the association between current safety net clinic resources 

and Pap tests, moderated by individual-level poverty, likely underestimates the impact of clinics 

on Pap test use.  If, for example, these safety net clinics were to close, it is likely that Pap test use 

would decline to a greater degree for poor women than for women living well above poverty.   
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 With the influx of funding for safety net clinics as a result of the 2009 American 

Recovery and Reinvestment Act monies, a total of $1.5 billion nationwide, the question of clinic 

placement remains an important topic of debate [336].  This analysis found that not only do poor 

women tend to live in closer proximity to a clinic than women living above poverty but that this 

closer proximity resulted in a higher likelihood of screening for women living within 1.5 miles of 

a safety net compared to women living farther than 3 miles from the nearest clinic.  As supported 

by others, safety net clinics draw clientele mainly from the vulnerable populations in the 

proximal neighborhoods in which they serve.  These safety net clinics remain in the position to 

provide important care that may be particularly tailored to the needs of the population, and 

populations of vulnerable women specifically, for whom it serves.  The finding that poor women 

are more likely to reside closer to a safety net clinic reinforces the importance of these clinics in 

serving their neighborhood constituents, and the importance of these clinics in proving care – 

beyond just Pap tests – to a vulnerable group of individuals [336].   Many poor women who 

utilize the safety net report little or no choice on provider of care, indicating that perhaps many 

women would not have been screened had it not been for a proximal clinic [339]. 

 On average, non-rural women lived, on average, between 2 and 3 miles from the nearest 

safety net clinic.  Overall, the number and dispersion of clinics in the state have provided decent 

access for women across individual-poverty levels with the average distance being only 2.9 miles 

from the nearest safety net provider (for women within a 10 mile distance to the nearest clinic).  

In addition to the EWC providers throughout the state, all women appear to reside in driving 

distance to a low cost or free provider of Pap tests.  Although I found that distance to the nearest 

safety net clinic mediated the relationship between distance and Pap tests, this relationship may 

actually be underestimated when considering the difference in commute time for poor women 
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compared to women living above poverty to travel the same road distance.  If poor women, for 

example, were more likely to use public transportation, then the time and money required to 

travel the same distance to the nearest safety net clinic would likely be greater for the poor 

women.  Therefore, the true distance to the nearest safety net clinic may actually be greater for 

poor women than what is measured by road distance and the effect of actual travel distance on 

Pap tests may be underestimated.     

 In this study, distance to a safety net clinic was measured as direct road distance.  

Although this measure may be superior to measures of Euclidean distance for examining safety 

net clinic utilization for poor women, other measures of distance do exist.  Using public 

transportation maps, distances can be calculated using the woman’s address and the nearest clinic 

based on the public transportation available.  Although this distance may be more accurate for 

some women that rely on public transportation, particularly poor women [342], CHIS does not 

collect information on methods of transportation or car ownership.  Given that road distance was 

used, and that public transportation likely uses those same routes, the road distance measure 

likely approximated actual distance to the safety net fairly accurately for most women, although 

less so for poor women.  If anything, using road distance versus transportation distance may 

underestimate the distance to a safety net clinic for public transportation users – likely for poor 

women [342].  Results may overestimate the significant finding that low-income women live 

closer to a safety net clinic and results may be conservative in estimating the effect of distance 

on Pap tests.  Related, only 46 women in our final sample lacked a geo-codable address (and thus 

a distance measure), a very small percentage of the total sample of women.   
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Neighborhood-Level Poverty  

Individual-Level Poverty  

 Results showed a significant difference in Pap test use between women living below 

poverty (0-99% of FPL) and women living well above poverty (300% of FPL and above) in the 

lowest poverty neighborhoods (0-5% of residents in poverty).  This same risk difference across 

individual level poverty was lower in the highest-poverty neighborhoods, indicating that higher-

poverty neighborhoods may shelter poor women from disparities in cervical cancer screening.  

However, the difference in risk differences was not significant, suggesting that neighborhood 

context does not significantly moderate this relationship between individual-level poverty and 

Pap test use.    

 The direction of these findings, though not significant, works in opposition to my 

hypothesis that poor women would find greater advantages, in terms of resources, in lower-

poverty neighborhoods.  Instead, these findings support previous research that higher-poverty 

neighborhoods may convey certain health and health access benefits for poor women through 

social support channels [172-174].  This makes sense because while resource availability and 

quality may be higher in lower-poverty neighborhoods, these resources may still be relatively 

less available to poor women.  However, the benefits of social cohesion and social capital found 

in higher-poverty neighborhoods may be strong enough to protect against disparities in cervical 

cancer screening across individual-level poverty.  Findings however, were not significant at the 

5% level, and thus I cannot definitively conclude that the neighborhood in which a women lives 

matters to the relationship between individual-level poverty and cervical cancer screening.   

 Previous studies on the role of the neighborhood have investigated the association 

between neighborhood-level characteristics and Pap test screening directly, showing that while 
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individual-level socioeconomic factors strongly influenced screening, neighborhood-level 

poverty had no statistical association [343].  Others have supported, generally, the notion of 

lower rates of cancer in impoverished areas [315] and the role of neighborhood-level poverty in 

predicting lower screening rates, particularly when comparing the highest to the lowest poverty 

areas [48].  However, this dissertation provides a novel approach in investigating the role of the 

neighborhood in influencing the operation of factors identified to be mediators in the relationship 

between individual-level poverty and Pap tests.    

 

Patient-Provider Encounter 

 Results demonstrated that neighborhood-level poverty has little effect on association 

between discrimination and Pap tests. These results are not surprising, given the lack of findings 

described previously on the association between reports of racial/ethnic discrimination and Pap 

test use.  These findings did not change in the context of the neighborhood.  As discussed above, 

discrimination – as measured by the single-item question in the 2005 CHIS – simply is not 

associated with levels of screening, despite the resources of the neighborhood.  The wide 

availability of the low cost test, the success and breadth of low-cost and free programs targeted 

toward vulnerable women, and the already high rates of the outcome may diminish any 

hypothesized association between the perception of racial/ethnic discrimination and the actual 

receipt of key services, regardless of context.   

 I posited that the health care work force is more likely to be reflective of the racial/ethnic 

background of the population in higher-poverty neighborhoods and that the resulting social 

cohesion may lessen negative impacts of racial/ethnic discrimination and increase the likelihood 

of a Pap test.  Data support the assumption that minority health care providers are more likely to 
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work in underserved, higher-poverty communities [344, 345].  However, shortages in primary 

care physicians overall, shortages in providers accepting certain types of insurance coverage 

such as Medicaid, and problems with maintaining a permanent workforce in underserved 

communities may significantly offset any benefit of racial/ethnic concordance in the existing 

workforce [345-347].  Therefore, the assumed benefit to the higher-poverty community on 

offsetting the negative impact of discrimination on Pap test use may not be enough to make any 

measureable difference in this relationship.        

 

Healthcare Marketplace  

 Research on the interaction of safety net distance and the neighborhood context in 

predicting Pap tests has not been investigated previously in the literature.  Not only do I use a 

primary data source that includes a list of all safety net clinic locations in California, but then I 

look beyond the association of distance and Pap test use to understand the contribution of the 

neighborhood in affecting this relationship.  Results suggest that the benefit provided by 

proximity to a safety net clinic on receipt of a Pap test is not amplified in higher-poverty 

neighborhoods.  Although safety net clinics were demonstrated to be protective against 

disparities in that closer proximity was associated with increased Pap test use for all women, this 

association did not vary significantly based on the context of the neighborhood.  In terms of 

distance to the nearest safety net clinic, I posited that a woman’s proximity to safety net clinics 

will confer a greater Pap test screening benefit for women living in higher-poverty 

neighborhoods more so than women living in lower-poverty neighborhoods.  Economically 

vulnerable women rely heavily on safety net clinics for health care [348].  The strong 

dependence on such facilities by economically disadvantaged women may transcend the context 
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of the neighborhood, being important medical homes for certain women regardless of where that 

woman actually lives.  In addition, although I posited that higher-neighborhood poverty would 

increase the importance of safety net proximity in determining Pap test use, the workforce 

problems in underserved areas, and the issues with continuity of care and quality of care within 

the safety net, as discussed earlier, may weaken any proposed moderation by the neighborhood 

context.  Findings suggest that neighborhood poverty does little to influence the role of the safety 

net in providing Pap tests and protecting against disparities across individual-level income.   

    

New Cancer Screening Guidelines 

 Notably, in 2012, the U.S. Preventive Services Task Force published new guidelines on 

cervical cancer screening.  They suggest the following guidelines: 1) for women between the 

ages of 21 and 65, screening every three years with a Pap test, or 2) for women 30 to 65, if they 

choose to lengthen the time between tests, a combination of a Pap test and an HPV test [349].  In 

addition, for women ages 26 and younger, the HPV vaccine is now available for the prevention 

of HPV, the virus that causes cervical cancer, at a cost of approximately $390 [350].  Many 

factors related to these changes will be important for future research on income disparit ies and 

recommended screenings.  First, the HPV testing and the HPV vaccine are more costly than the 

Pap test, and thus may be out of financial reach, for many lower-income women (CITE FOR 

HPV TEST) [350].  Therefore, the disparity in screening rates based on recommendations by the 

USPSTF may widen, with the change from the lower cost Pap test to the new recommendations 

that incorporate both the HPV vaccine and the HPV testing.  In addition, the change in guidelines 

and the complexity of the new guidelines may create complications for some women.    
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 Although important for future research on cancer screening, these changes do not 

influence the work that is presented in this dissertation.  In 2005, the recommendations suggested 

a Pap test every three years for nonelderly women.  Using these guidelines and standards for 

care, the analysis measured whether women, across individual level income received what was 

determined to be the appropriate levels of screening at the time.  Future research will take into 

account these new guidelines.    

 

Overall 

 This dissertation found support that poor women face significant disparities in the receipt 

of an important component of preventive care.  I looked at perceived racial/ethnic discrimination 

and distance to the nearest safety net clinics as possible pathways through which this disparity is 

determined and found that racial/ethnic discrimination had little impact on use of Pap tests, but 

proximity to safety net clinics was protective against further disparities.  However, these factors 

did not predict Pap tests differentially by individual-level poverty, indicating that the effect of 

racial/ethnic discrimination and safety net distance on cervical cancer screening did not vary 

depending on whether a woman was poor or living above poverty.  The relationships I found in 

this dissertation also did not vary depending on neighborhood context, suggesting that 

neighborhood-poverty may have little influence in these pathways, but other qualitative 

indicators of neighborhood context, such as social cohesion, are worth exploring in future 

studies.   

 I found that poor women are less likely to be screened according to recommended 

intervals compared to women living well above poverty, and that poor women were more likely 

to report racial/ethnic discrimination in the receipt of health care.  Both of these findings suggest 
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that these areas should remain important public health areas for future research on disparities.  

Promising results on the role of the safety net in protecting against further disparities encourages 

further research on how these clinics may address significant disparities across economically 

disadvantaged populations.  
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