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ABSTRACT 
 

One of the Healthy People 2020 initiatives within the U.S. is to increase the proportion of 

women who receive breast cancer screenings based on the most recent medical guidelines (c-

17).  Despite highly recognizable campaigns that encourage women to obtain routine breast 

cancer screenings, women today are faced with changing guidelines.  Depending on of which 

reputable source is followed (the American Cancer Society, U.S. Preventative Services Task 

Force, or the American College of Obstetricians and Gynecologists), the recommended age to 

begin testing and timeframe to retest varies and seems to be evolving.  In order to explore 

potential structural factors that may influence women’s adherence to recommendations for 

preventative screening, this study utilizes secondary data from the Center for Disease Control 

and Prevention’s (CDC) Behavioral Risk Factor Surveillance System (BRFSS) survey.  Findings 

indicate that several social determinants of health (age, income, and having health insurance) 

operate similarly among Midwest and non-Midwest women.  Most importantly, regardless of 

region of residence, access to health insurance greatly increases the odds of participation in 

routine screening.  Policy implications and future research are addressed.   
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CHAPTER 1 

INTRODUCTION 

In the United States today, it is generally accepted that screening for breast cancer among 

women is not only a recommended but necessary risk reduction health practice.  The regular use 

of mammogram screening has been shown to facilitate early detection of abnormalities, leading 

to more effective treatment and a higher likelihood of survival (Bleyer and Welch 2012).  To aid 

in generating awareness of recommended screening practices, October was designated breast 

cancer awareness month over 31 years ago (Women’s Psych E-Newsletter, 2010).  Since then, a 

“pink ribbon culture” has emerged.  Based on shared practice recommendations among the 

American Cancer Society, the U.S. Preventative Services Task Force, and the American College 

of Obstetricians and Gynecologists, women were advised to engage in breast self-examinations 

monthly, to begin mammogram screening at age 40, and that mammogram screenings should 

occur annually or biennially until the age of 74.  In 2015, however, alterations to these formerly 

recognized screening recommendations, as advocated by the U.S. Preventative Services Task 

Force, took effect, resulting in potential confusion and lack of consensus among the leading 

professional organizations, physicians implementing the guidelines, insurance coverage of 

procedures, and women’s adherence to advocated screening practices (U.S. Preventive Services 

Task Force, 2009; American College of Obstetricians and Gynecologists, 2016; American 

College of Radiology, 2016).  Under the revised task force guidelines, the age for first 

recommended mammography for women at average risk was increased to 50, and such screening 

is now recommended biennially (U.S. Preventive Services Task Force, 2016).   

While changes to screening practices may currently be contested, the reduction of breast 

cancer deaths among women and the reduction in late stage breast cancer diagnosis among 
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women remain priority goals outlined in the Center for Disease Control & Prevention’s Healthy 

People 2020 initiative.  Both of these goals are closely tied to the practice of regular 

mammogram screening.  Thus, it is important to explore possible demographic and structural 

factors that may be tied to mammography screening compliance rates.  Several factors including 

location of residence, access to health insurance, income level, and minority status, have been 

tied to on-going health disparities within the U.S. (Missinne, Neels, and Bracke 2014).  These 

factors may also be related to variation in breast cancer screening participation and thus highlight 

potential barriers for mammogram screening adherence.   
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CHAPTER 2 

LITERATURE REVIEW 

Smith, Cokkinides, Brooks, Saslow, and Brawley (2010) point out, “it is important that 

women be informed about the scientific evidence demonstrating the value of detecting breast 

cancer before symptoms develop and that the balance of benefits to possible harm strongly 

supports the value of screening and the importance of adhering to a schedule of regular 

mammograms” (p. 102).  To date, mammography screening is viewed as the most effective way 

to detect breast abnormalities and has led to an estimated 10-25% reduction in breast cancer 

related deaths (Pepins, Miller, Richards, Bobo, Liu, White, Joseph, Tangka, and Ekwueme 

2012).  Existing research has found several factors related to whether women adhere to 

recommended screening guidelines, including both individual characteristics, as well as larger 

social and cultural demographic contexts (Moudatsou , Krisotakis, Alegakis, Koutis, and 

Philalithis 2014).   At the individual level, one of the most frequently examined factors in 

participating in mammography screening is perceived risk for breast cancer (Griva, 

Anagnostopoulos, and Potamianos 2013).  The feeling of risk in regards to breast cancer is 

varied and personal.  Attention given to the experiences of high profile survivors such as Nancy 

Regan in the 80s, and more recently Angelina Jolie, as well as increased educational initiatives 

all contribute to women’s perceptions of risk.  Among research exploring barriers to participating 

in mammogram screening, absence of symptoms, lack of information on screening and/or 

absence of physician recommendation, fear of results, lack of free time, and transportation 

problems are all factors affecting mammogram screening participation (Moudatsou et al. 2014).  

At the socio-cultural level, several factors have been tied to health inequities.  According to the 

World Health Organization (2008), global, national, and local data consistently show that health 
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is tied to the degree of disadvantage an individual experiences.  From this perspective, in 

addition to individual factors, there are several social determinants of health that should also be 

taken into account including availability of community based resources, socioeconomic 

conditions, and access to health care services (Healthy People 2020).  

 

2.1 Population Density  

One social factor tied to community resources is residential population density.  Rural 

residents have been found to suffer unique health inequalities, often related to resource scarcity, 

compared with the national population overall (Bardach, Tarasenko, and Schoenberg 2011).  It is 

not surprising, then, that rural residents have been found to be less healthy than urban residents 

as a whole, having higher prevalence of smoking, obesity, physical inactivity and limitations in 

daily activity due to chronic health conditions (Simmons Anderson, and Braun 2008).  Rural 

America, however, is not a monolithic demographic environment and there are systematic 

differences in population characteristics and barriers to services across different regions of the 

country (Erickson, Call, and Brown 2012).  Two primary impediments to health care access in 

rural areas include health insurance status and physician supply (Simmons et al., 2008).   

Overall, survey research has found that rural women have lower breast cancer screening 

rates than women in urban areas and that negative community attitudes regarding breast cancer 

screening can discourage rural women from obtaining mammograms (Husaini, Emerson, Hull, 

Sherkat, Levine, and Cain  2005).  Studies have further found that women in rural communities, 

who generally face longer travel times to cancer screening services, are more likely to be 

diagnosed with breast cancer at a later stage (Henry, Boscoe, Johnson, Goldberg, Sherman, and 

Cockburn 2011).  Existing research suggests that women are more likely to adhere to 
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mammography screening guidelines if they live in areas with higher percentages of facilities 

providing screening reminders, areas without health professional shortages, and areas without 

higher costs associated with screening (Collie-Akers, Warrick, Zhu, Granado, and Ingram 2012).  

Many patients living in rural areas may not visit their providers for preventive services due to 

travel distances in reaching those providers (Kratzke, Garzon, Lombard, and Karlowicz 2013).    

Thus, understanding whether residential population density affects mammography screening 

compliance, can provide needed insights into directions for public policy and programmatic 

interventions aimed to improve the health status of rural residents and reduce existing health 

disparities (Simmons et al. 2008).   

 

2.2 Income  

Socioeconomic status is another structural factor that may inhibit adherence to 

mammogram screening guidelines.  While free and low cost cancer screening programs have 

been found to be important in improving early detection of breast cancer in poor urban 

communities (Barry, Breen, and Barrett 2012), policy interventions are effective only when they 

are tailored to the specific communities and places that need them.  Women with low family 

incomes have been shown to have lower rates of well woman screenings, including breast and 

cervical cancer screenings, than the general population (Lantz, Stencil, Lippert, Beversdorf, 

Joros, and Remmington 1995).  Among midlife women (50-60 years) who reported never having 

had a mammogram, or having their last one over two years ago, the cost of the exam, the need to 

take time off work, and not having health insurance were all reported as barriers to participation 

in routine screening (Trejeda, Thompson, Coronado, and Martin 2009).  Additionally, persons 

with lower incomes may be especially vulnerable to having accessibility issues in regards to 
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health care. Health care businesses are attracted to stronger economic areas through financial 

incentives, improved infrastructure and market competition (Calo et al. 2016).  Access to 

physician services is the primary predictor for getting a timely mammogram, thus, not having a 

usual source of care has been associated with both low mammography rates and late-stage 

diagnosis, especially for low-income and racial ethnic minorities (Barry et al. 2012).  Calo, 

Vernon, Lairson, and Linder (2016), further suggest that women who reside in 

socioeconomically deprived areas are less likely to adhere to mammography screening 

guidelines.  Finally, income levels may further be tied to access to health care via potential 

accessibility to health insurance.   

 

2.3 Health Insurance  

Existing research suggests, access to health insurance is associated with an increased 

likelihood of regular mammogram testing for women (Simmons et al. 2008), and a lack of 

insurance coverage often serves as a barrier to women getting mammograms (Howard, Tangka, 

Royalty, Dalzell, Miller, O’Hara, Joseph, Kenny, Guy, and Hall 2015).  The importance of health 

insurance coverage and access to care in predicting the use of cancer screening services among 

Blacks and Hispanics is an especially sobering finding, given that minority women are 

substantially more likely than white women to be uninsured, to live in poverty, and to report not 

having a usual source of care (Selvin 2003).  Enabling factors related to health care access, 

affordability, and availability (such as higher family income, employment status, having health 

insurance coverage, and routine physical examination in the past year) also play a role in 

screening participation (Coughlin, Leadbetter, Richards, and Sabatino 2007).  It is through 

possession of enabling factors such as higher income and health insurance that women are more 
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likely to participate within the recommended guidelines for mammogram screening (Schoenberg, 

Studts, Hatcher-Keller, Buelt, and Adams 2013).  Federally qualified health clinics and local 

health departments offering the CDC’s National Breast and Cervical Cancer Early Detection 

Program (NBCCEDP) are examples of strategies for providing low-income and uninsured 

women access to timely, high-quality cervical and breast cancer screening, diagnostic, and 

treatment services (Schoenberg et al. 2013).  Economic barriers to screening, whether real or 

perceived, may also be diminished by insurance coverage expansion policies (Nelson 

Weerasinghe, Wang, and Grunkemeier 2015).  The implementation of the Affordable Care Act, 

for example, may be associated with increased screening among women age 50-74, reinforcing 

screening efforts for this population.  Despite the emergence of low-income cancer screening 

programs for those without health insurance, access to these services may still be a problem.  The 

layered issue of accessibility requires more than simply giving additional resources, but also 

providing resources in ways that make them usable.  Loss of time at work, cost of screening, and 

availability of transportation can remain barriers to participation in screening programs 

especially for those who live in rural areas (Simmons et al.  2008).    

 

2.4 Race/Ethnicity   

In general, research has found that uninsured, low-income, and racial/ethnic minority 

patients are less likely to receive recommended cancer care when compared to insured, high-

income whites because these patients experience significant barriers in obtaining health care 

(Markossian Hines, and Hsu 2012).  Racial-ethnic disparities in breast cancer treatment occur for 

various reasons such as delays in treatment (Peipins et al. 2012), inadequate access to adjuvant 

therapy (Markossian et al 2012), non-receipt of designated care (James 2014), co-morbidities 
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(Simmons et al. 2008), financial barriers (Schoenberg et al. 2013), etc.  Research suggests that 

barriers to routine mammogram screening for minority women may also include physical or 

mental barriers (pain, embarrassment, fear of finding cancer, or unnecessary radiation), access 

(time or scheduling conflicts), and other problems (feel too old, have more important problems, 

lack of knowledge about mammograms, or rudeness of health workers) (Kratzke, Garzon, 

Lombard, and Karlowicz 2010).  Since race can be a structural deterrent in participation of 

routine breast cancer screenings further research needs to be conducted as to how to more 

effectively engage and increase racial minority women’s participation in regular breast cancer 

screening programs (Daly and Olopade 2015).    

 

2.5 Age  

Prior to 2015, standard breast cancer screening guidelines recommended that “average-

risk” women should begin annual mammography at the age of 40 years.  The newly adopted U.S. 

Preventative Services Task Force’s guidelines increased this age recommendation by a decade, 

to age 50.   Current research, however, suggests older (age 65+) cancer patients receive less 

frequent and timely breast cancer services in general when compared to younger patients, and 

older women have a decreased odds for receiving adjuvant therapy (Markossian et al 2012).  

This may be due to access to mammography facilities, which some research finds varies between 

counties, with lower capacity available in counties with populations that have lower education 

levels, increased poverty, and a higher proportion of women over 65 years of age (Hirth, Ku, 

Lin, and Berenson 2015).  Systematic reviews of randomized screening trials, however, have 

found a reduction in mortality on the order 15% to 40% in women between 39-69 years old due 

to early detection (Peppercorn, Houck, Beri, Villagra, Wogu, Layman, and Wheeler 2015).   
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Nonetheless, the revised U.S. Preventative Services Task Force changes were based on 

concerns regarding over diagnosis among younger age groups. The issue of over diagnosis is a 

potential issue for many kinds of screening, however specifically in mammogram screening the 

issue of prevalence has been highlighted.  Research suggests the true risk of over diagnosis is not 

the actual diagnosis, but is potential overtreatment (Morris et al. 2015).  Although, Mammogram 

screening is an imperfect tool, it remains the best method we have for early diagnosis (Collie-

Akers et al. 2012).   

 

2.6 Summary 

 Today, there are larger percentages of women participating in mammogram screening 

than in the past.  Nonetheless, existing research has found several socio-cultural determinants 

continue to be tied to breast cancer screening participation and mortality outcomes.  The goal of 

the current exploratory research project is to further the existing knowledge base by assessing the 

impact a combination of social demographic factors have on mammogram screening compliance.  

Of specific interest to the current study is possible variation due to age, access to health 

insurance, income level, racial/minority status, and population density of residence.  To date, 

there has been little research conducted on the potential impact regional location has on factors 

influencing mammogram participation, a gap that this study attempts to address by exploring 

breast cancer screening adherence among women in the Midwest.   
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2.7 Conceptual Model  

 

 

2.8 Research Hypothesis 

Based on previous literature, the following hypotheses will be tested: 

H1: Participants who are of increased age will be more likely to have had a mammogram in the 

last two years. 

H2: Participants who have a higher income will be more likely to have a mammogram in the last 

two years.   

H3: Participants who are racial/ethnic minorities will be less likely to have a mammogram in the 

last two years.   

H4: Participants who live in rural or urban areas will be less likely to have a mammogram in the 

last two years in comparison to those living in metropolitan areas. 

H5: Participants who have a health plan will be more likely to have a mammogram in the last 

two years. 
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CHAPTER 3 

DATA AND METHODS 

3.1 Data:  

  The Behavioral Risk Factor Surveillance System (BRFSS) is a cross sectional telephone 

survey (using both landlines and cell phones) conducted annually by state health departments 

across the U.S. for the Centers for Disease Control and Prevention (CDC).  This survey is used to 

collect data among adult U.S. residents regarding their risk behaviors and preventative health 

practices that may affect their health status.  Data for the current study is drawn from the total 

sample of 451,075 survey participants in the 2010 survey year.  Based on the goals of the 

research, data restrictions were applied to limit the sample to only women, between the ages of 

40-74 who have ever had a mammogram, and have no missing data for either the dependent 

variable or independent variables, yielding a reduced sample of 106,815.  In addition, all 

variables included in this research project were analyzed using a relative weight provided by the 

CDC so that the information gained from this research project would be generalizable to the 

overall population.   

 

3.2 Variables  

3.2.1 Dependent Variable  

 The primary outcome variable for this study was measured using a single item assessing 

the length of time since last mammogram.  The original five response categories (within the past 

year, within the past two years, within the past three years, within the past five years, or more 

than five years ago) were recoded into a dichotomous variable, combining the categories “within 

the past year” and “within the past two years” into the new category, “met recommended 
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screening guidelines” (1) and combining the remaining three responses to form the new category, 

“not meeting recommended guidelines” (0).   

 

3.2.2 Independent Variables  

Based on existing research on health disparities, it was believed that adherence to 

screening guidelines might vary by personal demographic, geographic, and health care factors.    

  

3.2.2.1 Personal Demographic Factors 

Age.  A single item representing chronological age (range: 40-74) was included in the 

analysis.  

Income.  Income information was initially collected using a five category response set 

which as then dichotomized for the current study to indicate respondents with incomes of 

$75,000 or above (which was the high income category in the original variable and given the 

indicator of 1) and those with incomes less than $75,000 (0).   

Race/ethnicity.  The variable race/ethnicity is measured based on the respondent’s answer 

to two questions that the CDC combined to make a single race/ethnicity variable.  The original 

variable used the following categories: White non-Hispanic, black non-Hispanic, Asian non-

Hispanic, Native Hawaiian/pacific Islander non-Hispanic, other race non-Hispanic, multiracial 

non-Hispanic, and Hispanic.  For analysis, this variable was recoded into a dichotomous variable 

with the categories white/Asian non-Hispanic (0) and racial/ethnic minority status (1).   
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3.2.2.2 Geographic Population Density  

 Rural. The variable rural is measured based on the respondent’s answer to location of 

residence.  The original population density variable had nine categories based on the population 

within the county of residence.  These categories were dichotomized so that rural indicated 

residence in an area with a population of less than 2,500 (1) and all other responses represented 

other (0).   

 Urban.  The original population density variable was dichotomized, with urban indicating 

residence in an area with a population of less than 250,000 but greater than 2,500 (1).  All other 

response options were categorized together as other (0).   

 Metro.  The original population density variable was dichotomized with metro indicating 

residence in an area with a population greater than 250,000 (1), and all other response categories 

representing a status of other (0).     

 

3.2.2.3 Health Care Factors  

Health Insurance Plan.   As a measure of whether the respondent had health insurance or 

not, a single item dichotomous variable was included in the analysis with 1 indicating the 

respondent did have a health plan at the time of the survey and 0 indicating they did not.   
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CHAPTER 4 

ANALYSIS AND RESULTS 

In order to assess possible variations in adherence to breast cancer screening guidelines 

by region of residence within the United States, two separate models were created during 

analysis.  The first model restricted the sample to those living in the Midwestern United States 

based on the U.S. Census definition of Midwest which includes: Illinois, Indiana, Iowa, Kansas, 

Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin 

(n=22,719 respondents).  The second model restricted the sample to those living in all other non-

Midwestern states (n=84,096 respondents). 

 

4.1 Univariate Analysis 

Basic demographics for both model populations are provided in Table 1.  The average 

age of women in the Midwest was 54.8 years.  Almost a third of the sample reported an income 

of $75,000 or more (31%) and only 14% reported being a racial/ethnic minority. The vast 

majority (92%) reported having a health insurance plan.  Within the Midwest, 1% reported living 

in a rural area, 20% in an urban area, and 79% reported living in a metro area.  

Among the sample of non-Midwest women, the average age of was 54.7 years.  Almost a 

third of the sample reported an income of $75,000 or more (32%), a quarter (25%) of 

respondents reported being of a racial/ethnic minority, and the majority (90%) reported having a 

health insurance plan.  Among non-Midwestern women, 1% lived in a rural area, 12% in an 

urban area, and the majority (87%) report living in a metro area.  

 

 



15 
 

4.2 Bivariate Analysis  

An independent sample t-test was conducted to evaluate the hypothesis that mammogram 

screening compliance differs with age (see Table 2).  Midwest women who had a mammogram 

within the last 2 years (met screening guidelines) were on average 55.02 years old (SD=9.40) 

compared to women not meeting guidelines who were on average slightly younger, 54.06 years 

(SD =8.96).  This difference was statistically significant (t=-5.95, p < .001).  Among non-

Midwest women who met guidelines, the average age was 54.83 years old (SD=9.38) compared 

to 53.99 years (SD =9.18) for those not meeting guidelines. This difference was also statistically 

significant (t=-9.63, p < .001).  

A chi-square test was conducted to assess whether there is an association between 

mammogram screening participation and income (see Table 3).  Among Midwestern women 

who had participated in mammogram screening within the last two years, 87% reported incomes 

of $75,000 or higher.  The majority of women (80%) who reported incomes of less than $75,000, 

however, were also in compliance of the two year recommendation.  These differences across 

Midwest women were statistically significant (X²= 168.8, df=1, p < .001).  Among women living 

in non-Midwestern states who had participated in mammogram screening within the last two 

years, 88% reported incomes of $75,000 or higher.  Additionally, the majority (81%) of non-

Midwest women with incomes of less than $75,000 reported having a mammogram within the 

previous two years.  The difference in mammogram screening compliance by income level for 

non-Midwest women was statistically significant (X²= 607.676, df=1, p < .001).  

A chi-square test was conducted to assess whether there is an association between 

mammogram screening participation and racial/ethnic minority status (see Table 4).   Among 

Midwestern women, 82.5% who are racial/ethnic minorities had participated in mammogram 
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screening within the previous two years.  Similarly, the majority of white/Asian women living in 

the Midwest (82%) were also in compliance.  The relationship between racial/ethnic minority 

status and mammogram screening participation among Midwest women, however, was not 

statistically significant (X² = .286, df = 1, p = .593).  Among non-Midwestern women, 84.5% of 

minority women and 83% of white/Asian women were in compliance with biennial mammogram 

screening guidelines.  This finding is statistically significant for non-Midwest women (X² = 

25.375, df=1, p < .001).   

A chi-square test was conducted to assess whether there is an association between 

mammogram screening participation and having a health insurance policy (see Table 5).  Of 

Midwestern women who had participated in a mammogram screening test within the previous 

two years, 85% had health insurance while only 56% of women who did not have health 

insurance participated in mammogram screening within the recommended guideline.  The 

difference in mammogram screening by health insurance status was statistically significant for 

Midwest women (X² = 959.715, df =1, p < .001).  Among non-Midwestern women who 

complied with the biennial mammogram screening guideline, 86% had a health insurance while 

61% were not insured.  The difference in mammogram screening by health insurance status was 

statistically significant for non-Midwest women (X² = 3602.099, df =1, p < .001).   

A final set of chi-square tests were conducted to assess whether there is an association 

between mammogram screening participation and each population density category.  Of rural 

Midwestern women who previously participated in mammogram testing, only 79% had 

participated in mammogram screening within the previous two years (see table 6).  There is not a 

significant relationship for mammogram screening among rural Midwest women (X²= 1.459, df 

= 1, p=.227).  For urban Midwest women who previously participated in mammogram screening, 
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81% had participated in mammogram screening within the previous two years (see table 7).  This 

relationship between mammogram screening and women who live in urban areas is statistically 

significant (X²= 8.570, df= 1, p < .01).  Of Midwest women living in a metropolitan area, the 

majority (83%) had participated in mammogram screening within the previous two years (see 

table 8).  The relationship between mammogram screening and women who live in metro areas is 

statistically significant (X²= 9.833, df=1, p < .01).    

Among rural non-Midwestern women who previously participated in mammogram 

testing, only 75% had participated in mammogram screening within the previous two years.  

There is a significant relationship for mammogram screening and rural residence among non-

Midwest women (X²= 29.168, df = 1, p < .001). For urban non-Midwest women who previously 

participated in mammogram screening, 79% had participated in mammogram screening within 

the previous two years.  This relationship between mammogram screening and urban residents is 

statistically significant (X²= 149.410, df= 1, p < .001).  Finally, among metropolitan non-

Midwest women, the majority (84%) had participated in mammogram screening within the 

previous two years.  The relationship between mammogram screening and women who live in 

metro areas is statistically significant (X²= 176.582, df=1, p < .001).   

 

4.3 Logistic Regression  

4.3.1 Model 1: Midwest Population 

A logistic regression analysis was conducted to evaluate how well the variables of age, 

income, health insurance, racial/ethnic minority status, and population density predict the 

likelihood of meeting the two year guideline set by the American Cancer Society for 

mammogram screening for women (Smith et al. 2015).   As evident in Table 9, for every 
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additional year of age, women in the Midwest were 1 time more likely to participate in 

mammogram screening than women at younger ages. Women who reported higher incomes were 

1.6 times more likely to meet the two year recommendation mammogram screening guidelines 

than women who reported lower incomes.  Midwest women who reported being a racial/ethnic 

minority were 1.3 times more likely to meet the two year recommendation than those who were 

white or Asian.  Women who had a health insurance plan were 3.9 times as likely to meet the 

screening guideline in comparison to those who reported not having a health plan.  Results 

indicate, however, that there were no significant differences across population density groups for 

women living in the Midwest.   

Goodness of Fit:  

The Hosmer and Lemeshow is significant, indicating there could be issues with the model.  The 

Nagelkerke r² is .062.   

4.3.2 Model 2: Non-Midwest Population 

A logistic regression analysis was conducted to evaluate how well the variables of age, 

income, health insurance, racial/ethnic minority status, and population density predict the 

likelihood of meeting the two year guideline set by the American Cancer Society (Smith et al. 

2015) for mammogram screening for women living in non-Midwestern states.  As evident in 

Table 9, odds of complying with recommended mammogram screening guidelines increased 

with age, with non-Midwest women being 1 time more likely to participate in mammogram 

screening within the past two years for every additional year of age.  Non-Midwest women who 

reported being a racial/ethnic minority were 1.5 times more likely to meet the two year 

recommendation than those who were white or Asian.  Women who reported higher incomes 

were 1.5 times more likely to meet the two year guideline than women who reported lower 
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incomes.  Women who had a health insurance plan were 3.8 times as likely to meet the screening 

guideline in comparison to those who reported not having a health plan.  Non-Midwestern 

women who reported living in rural areas were 33% less likely to participate in mammogram 

screening within the recommended guidelines in comparison to women who live in metropolitan 

areas.  Women who live in urban areas were 19% less likely to participate in mammogram 

screening within the recommended guidelines in comparison to women who live in metropolitan 

areas.   

Goodness of Fit:  

The Hosmer and Lemeshow is not significant, so the model seems to fit.  The Nagelkerke r² is 

.069.   
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CHAPTER 5 

DISCUSSION 

In the United States today, health inequities are pervasive.  For women, a predominant 

health morbidity concern is breast cancer.  Breast cancer is currently the second leading cause of 

mortality in women (Kratzke et al. 2013), and mammogram screening is currently the best asset 

a woman has for early detection (Calo et al. 2015).  A breadth of campaigns have been 

developed to advocate routine screening, yet there are still segments of our population not 

regularly participating in the recommended mammogram testing.  What’s more, a growing body 

of research acknowledges that several of the social determinants linked to variation in health 

behavior participation among different segments of the population may actually be structural.  

The focus of the current research study was to assess how several key factors shown to structure 

the health experiences of women, including age, race/ethnicity, income, access to health 

insurance, and rural/urban/metro residence, may be related to compliance with recommended 

guidelines for biennial mammogram screening.   In order to assess potential regional variations, 

separate models were run for women living in the Midwest, and women living in non-

Midwestern states.    

Based on nationally representative data drawn from the CDC’s 2010 Behavioral Risk 

Factor Surveillance System, the current research found that regardless of region within the 

United States (Midwest or non-Midwest), women who are in compliance with the latest 

mammogram screening guidelines advocated by the U.S. Preventative Services Task Force 

follow a similar pattern within the logistic regression results, providing both support and 

contradiction to the expected hypotheses.  In support, it was found that compliance increases 

with every additional year of age (H1), with having a health insurance plan (H5), and being in a 
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higher income bracket (H2).  Contrary to expectations, there was a higher odds of being in 

compliance if a woman was a racial/ethnic minority (H3).  The impact of population of density, 

however, was mixed depending on region.  Population density was not significant for women 

living in the Midwest, however, the impact of residence among women living in the non-

Midwestern region was as expected with those living in metropolitan areas more likely to be in 

compliance than those living in either rural or urban areas (H4).   

Three findings of the current study warrant further investigation.  First, the finding 

regarding compliance among racial-ethnic minority women is promising.  In contrast to previous 

research (Hirth et al. 2015), the current study found that between 83% (Midwest) and 85% (non-

Midwest) of racial-ethnic minority women were in compliance with biennial screening 

guidelines. This finding could suggest that targeted programming may be working, though 

further research would be necessary to more thoroughly assess whether that is true.  

Additionally, further research is needed to assess whether compliance rates are consistent across 

racial-ethnic groups or if changes in participation are due to increases among specific groups, 

which the current study did not investigate.  While aggregate classifications in regards to race is 

the norm across the social sciences, differences in regards to health behaviors may be tied to 

cultural ideals creating within group variations.  For example, due to the income similarities 

between Asian Americans and Caucasians, these racial-ethnic groups were combined to 

represent majority status in the current study.  However, there are potentially important ethnic 

differences in health practices among various Asian Americans including those from Korea, 

Vietnam, and China, that could be masked by relying on racial-ethnic aggregation. Future 

research would ideally expand the racial-ethnic data being collected. By expanding the 
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classifications beyond the basic generic classifications, a more comprehensive and complete 

picture could be formed.   

A second area warranting further investigation is population density.  The current study 

finds that only 79% of rural Midwest women who previously participated in mammogram 

screening did so with compliance to the recommended guidelines for mammogram screening 

within the past two years.   However, rural residence was not found to be a statistically 

significant factor affecting the odds for compliance for women living in the Midwest.  In 

comparison, 75% of rural non-Midwest women who had previously participated in mammogram 

screening were within compliance of the recommended guideline of mammogram screening 

within the previous two years.  For women living in non-Midwestern states, rural residence was 

shown to statistically decrease the odds of being in compliance.  Future research is needed in 

order to gain insights into the factors explaining regional differences in rural women’s 

preventative breast health practices.  Additional research might explore various accessibility 

points such as the impact of distance traveled to healthcare facilities, availability of primary care 

physicians in different regions, and overall health care costs to income ratio in different areas in 

order to further explore the participation difference based on location, all important factors that 

were not available in the current data set.   

Finally, the strongest predictors of adherence to recommended mammogram screening 

guidelines were economic, namely income and access to health insurance.  These findings are 

consistent with existing research about income and health related behaviors (Moudatsou et al. 

2014).  In operationalizing income, the current study utilized a dichotomous variable of upper 

income (above $75,000) and lower income (below $75,000).  Research using more detailed 

lower income ranges is needed to further understand the association between income and 
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mammogram screening behaviors.  Of particular interest are the potential ways that income level 

intersects with other health related risk factors such as race/ethnicity and access to health 

insurance which would be important information for tailoring evidenced-based health 

programming and policies.    

 

5.2 Limitations  

While the Behavioral Risk Factor Surveillance System (BRFSS) compiled by the Center 

for Disease Control (CDC) gathers a great deal of information on health related behaviors from a 

nationally representative sample of United States citizens each year, there are limitations with the 

data for making policy and programming decisions, some of which have been discussed above.  

Given the growing attention toward investigating and addressing social determinants of health, it 

is important that government data sets begin to include a more comprehensive set of questions 

that address such issues such as distance to testing facilities, availability of appointments, family 

size, and cost of testing, variables which would have been useful for assessing a wider range of 

structural factors that may impact women’s compliance with routine mammography if they had 

been available in the data. On a more individual level, questions related to a range of enabling 

behaviors such as family history of breast cancer, participation in breast self-exam, and women’s 

understanding of testing recommendations under the new guidelines would also be warranted.   

 

5.3 Policy Implications 

 Based on both previous research (Schoenberg et al 2013) and the research findings of this 

project, accessibility to mammogram testing is strongly related to health insurance status. In fact, 

women having a health insurance plan were almost four times as likely to adhere to the biennial 
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mammogram screening guideline in comparison to those without health insurance.  Thus, the 

data supports the need for universal access to preventative health screening programs such as 

those provided under the Affordable Care Act.  The Affordable Care Act, signed into law in 

2010, expanded the range of preventative health screenings covered across insurance plans 

without co-pays, including mammogram screening (Nelson et al. 2015).  The changes 

implemented as part of the Affordable Care Act standardized health insurance policies.  Prior to 

the Affordable Care Act, various parts of health policies, such as typical annual healthy checkups 

and birth control were optional coverage, could only be added for additional premium, or subject 

to policy co-pays and deductibles.  The Affordable Care Act standardized health insurance 

policies and now provide coverage for health related testing at little or no cost.  Ultimately, this 

changes the entire platform of healthcare for all who are covered under the act, because now 

standardized coverage is afforded for all participants (Blumenthal 2013).   Of course, assessing 

the direct impacts of the Affordable Care Act on mammogram screening rates is an avenue for 

future research as the national data becomes available in the coming years.    

 

  

 

 

 

 

 

 

 



25 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

BIBLIOGRAPHY 

 

 

 

 

 

 

 

 

 



26 
 

BIBLIOGRAPHY 

 
American Congress of Obstetricians and Gynecologists. (2016).  ACOG Statement on Breast  

Cancer Screening Guidelines.  Retrieved from:   http://www.acog.org/About-
ACOG/News-Room/Statements/2016/ACOG-Statement-on-Breast-Cancer-Screening-
Guidelines 
 
 

American College of Radiology. (2016).  USPSTF Breast Cancer Screening Recommendations  
Could Endanger Women.  News Release retrieved from:  http://www.acr.org/About-
Us/Media-Center/Press-Releases/2016-Press-Releases/20160111-USPSTF-Breast-
Cancer-Screening-Recommendations-Could-Endanger-Women 
 

American Cancer Society.  (2015).  American Cancer Society Guidelines for the Early Detection  
of Cancer.  Retrieved from: http://www.cancer.org/healthy/findcancerearly/cancer 
screeningguidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer 
 

Bardach, S.H., Tarasenko, Y.N., and Schoenberg, N.E. (2011).  The Role of Social Support in  
 Multiple Morbidity: Self-Management among Rural Residents.  Journal of Health Care  

 for the Poor and Underserved.  22:756-771. 
 
Barry, J., Breen, N., and Barrett M. (2012) Significance of Increasing Poverty Levels for  
 Determining Late-Stage Breast Cancer Diagnosis in 1990 and 2000.  Journal of Urban  

 Health.  89(4): 614-627.  
 
Bleyer, A. and Welch, H.B. (2012).  Effect of Three Decades of Screening Mammography on  
 Breast-Cancer Incidence.  The New England Journal of Medicine.  367: 1998-2005.   
 
Blumenthal, D., and Collins, S.R. (2014).  Health Care Coverage under the Affordable Care Act-  
 A Progress Report.  The New England Journal of Medicine.  Retrieved from:   
 http://www.nejm.org/doi/full/10.1056/NEJMhpr1405667 
 
Calo, W.A., Vernon, S.W., Lairson, D.R., and Linder, S.H. (2016).  Area-level Socioeconomic  
 Inequalities in the Use of Mammography Screening: A Multilevel Analysis of the Health  
 of Houston Survey.  Women’s Health Issues.  26:2, 201-207.   
 
Collie-Akers, V.L., Warrick, C., Zhu, L., Granado, M., and Ingram, K. (2012).  Assessment of  
 Characteristics of Capacity among Breast Cancer Screening Facilities.  Journal of  

 Community Health.  37: 626-631.   
 
Couglin, S.S., Leadbetter, S., Richards, T., and Sabatino, S.A. (2008). Contextual analysis of  
 Breast and cervical cancer screening and factors associated with health care access  
 among  United States Women, 2002.  Social Science & Medicine.  66: 260-275.   
 
 

http://www.acog.org/About-ACOG/News-Room/Statements/2016/ACOG-Statement-on-Breast-Cancer-Screening-Guidelines
http://www.acog.org/About-ACOG/News-Room/Statements/2016/ACOG-Statement-on-Breast-Cancer-Screening-Guidelines
http://www.acog.org/About-ACOG/News-Room/Statements/2016/ACOG-Statement-on-Breast-Cancer-Screening-Guidelines
http://www.acr.org/About-Us/Media-Center/Press-Releases/2016-Press-Releases/20160111-USPSTF-Breast-Cancer-Screening-Recommendations-Could-Endanger-Women
http://www.acr.org/About-Us/Media-Center/Press-Releases/2016-Press-Releases/20160111-USPSTF-Breast-Cancer-Screening-Recommendations-Could-Endanger-Women
http://www.acr.org/About-Us/Media-Center/Press-Releases/2016-Press-Releases/20160111-USPSTF-Breast-Cancer-Screening-Recommendations-Could-Endanger-Women
http://www.cancer.org/healthy/findcancerearly/cancer%20screeningguidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer
http://www.cancer.org/healthy/findcancerearly/cancer%20screeningguidelines/american-cancer-society-guidelines-for-the-early-detection-of-cancer


27 
 

Daly, B and Olopade, O. (2015).  A Perfect Storm: How Tumor Biology, Genomics, and Health  
 Care Delivery Patterns Collide to Create a Racial Survival Disparity in Breast Cancer and  
 Proposed Interventions for Change.  A Cancer Journal for Clinicians.  15:65, 221-238.  
 
Erickson, L.D., Call, V.R.A., Brown, R.B. (2012) SOS- Satisfied or Stuck, Why Older Rural  
 Residents Stay Put: Aging in Place or Stuck in Place in Rural Utah.  Rural Sociology.   
 77(3): 408-434.   
 
Griva, F., Anagnostopoulos, F., and Potamianos, G. (2013).  Time Perspective and Perceived  
 Risk as Related to Mammography Screening.  Women & Health.  53:8, 761-776.   
 
Healthy People 2020.  (n.d.). Healthy People 2020 Social Determinants of Health.  Retrieved 

from https://www.healthypeople.gov/2020/topics-objectives/topic/social- determinants-of-
health   

 
Henry, K.A., Boscoe, F.P., Johnson, C.J., Goldberg, D.W., Sherman, R., Cockburn, M. (2011)  
 Breast Cancer Stage at Diagnosis: Is Travel Time Important? Journal of Community  

 Health.  36: 933-942.   
 
Hirth, J.M., Kuo, Y.F., Lin, Y.L., and Berenson, A.B.  (2015). Regional Variation in  
 Mammography Use among Insured Women 40-49 Years Old: Impact of a USPSTF  
 Guideline Change.  Journal of Health Science.  3: 174-182.   
 
Howard, D.H., Tangka, F.K.L., Royalty, J., Dalzell, L.P., Miller, J., O’Hara, B., Joseph, K.,  
 Kenney, K, Guy, G., and Hall, I.J. (2015). Breast cancer screening of underserved women  
 in the USA: results from the National Breast and Cervical Cancer Early Detection  
 Program, 1998-2012.  Cancer Causes Control.  26: 657-668.   
 
Husani, B.A., Emerson, J.S., Hull, P.C., Sherkat, D.E., Levine, R.S., and Cain, V.A. (2005).  
 Rural-Urban Differences in Breast Cancer Screening among African American Women.   
 Journal of Health Care for the Poor and Underserved.  16(4): 1-10.   
 
James, W. L. (2014). All Rural Places Are Not Created Equal: Revisiting the Rural Mortality 

Penalty in the United States.  American Journal of Public Health.  104:11, 2122-2129.   
 

Kratzke, C., Garzon, L., Lombard, J., and Karlowicz, K. (2010) Training Community Health  
 Workers: Factors that Influence Mammography Use.  Journal of Community Health.   
 36:683-688.  
 
Kratzke, C., Wilson, S., and Vilchis, H.  (2013). Reaching Rural Women: Breast Cancer  
 Prevention Information Seeking Behaviors and Interest in Internet, Cell Phone, and Text  
 Use.  Journal of Community Health.  38:54-61.   
 
 
 
 

https://www.healthypeople.gov/2020/topics-objectives/topic/social-%20determinants-of-health
https://www.healthypeople.gov/2020/topics-objectives/topic/social-%20determinants-of-health


28 
 

Lantz, P.M., Stencil, D., Lippert, M.T., Beversdorf, S., Joros, L., and Remmington, P.L. (1995).  
 Breast and Cervical Cancer Screening in a Low-Income Managed Care Sample: The  
Efficacy of Physician Letters and Phone Calls.  American Journal of Public Health. 

 85(6): 834-836.  
 
Missinne, S., Neels, K, Bracke, P. (2014).  Reconsidering inequalities in preventative health  
 care: an application of cultural health capital theory and the life-course perspective to the  
 take-up of mammography screening.  Sociology of Health & Illness.  6:8, 1259-1275.   
 
Markossian, T.W., Hines, R.B., and Hsu, J.P. (2012). Disparities in Late State Diagnosis,  
 Treatment, and Breast Cancer-related Death by Race, Age, and Rural Residence Among  
 women in Georgia.  Women & Health.  52:4: 317-335.   
 
Morris, E., Feig, S.A., Drexler, M., Lehman, C. (2015).  Implications of Over Diagnosis: Impact  
 on Screening Mammography Practices.  Population Health Management.  18:1: 3-11.   
 
Moudatsou, M.M., Krisotakis, G., Alegakis, A.K., Koutis, A., and Philalithis, A.E. (2014) Social  
 capital and adherence to cervical and breast cancer screening guidelines: a cross-sectional  
 study in rural Crete.  Health and Social Care in the Community.  22(4), 395-404.   
 
Nelson, H.D., Weerasinghe, R., Wang, L. and Grunkemeier, G.  (2015). Mammography  
 Screening in a Large Health System Following the U.S. Preventive Services Task Force  
 Recommendations and the Affordable Care Act.  Public Library of Science.  One: 1-11.   
 
Pepins, L.A., Miller, J., Richards, T.B., Bobo, J.K., Liu, T., White, M.C., Joseph, D., Tangka, F.,  
 and Ekwueme, D.U. (2012).  Characteristics of US Counties with No Mammography  
 Capacity, Journal of Community Health.  37, 1239-1248.   
 
Peppercorn, J., Houck, K., Beri, N., Villagra, V., Wogu, A.F., Lyman, G.H., and Wheeler, S.B.  
 (2015).  Breast cancer screening utilization and understanding of current guidelines  
 among rural U.S. women with private insurance.  Breast Cancer Research and  

 Treatment.  153:659-667.   
 
Schoenberg, N.E., Studts, C.R., Hatcher-Keller, J., Buelt, E., and Adams, E. (2013).  Patters and  
 Determinants of Breast and Cervical Cancer Non-Screening among Appalachian  
 Women.  Women & Health.  53: 552-571.   
 
Selvin, E., and Brett, K.M. (2003).  Breast and Cervical Cancer Screening: Sociodemographic 

 Predictors Among White, Black and Hispanic Women. Journal of Public Health.  93(4).   
618-623.  
 

Simmons, L.A., Anderson, E.A., and Braun, B., (2008).  Health Needs and Health Care  
Utilization Among Rural, Low-Income Women.  Women and Health.  47(4): 53-69.   
 
 
 



29 
 

Smith, R.A., Cokkinides, V., Brooks, D., Saslow, D., and Brawley, O.W. (2010).  Cancer  
 Screening in the United States, 2010 A Review of Current American Cancer Society  
 Guidelines and Issues in Cancer Screening.  CA: A Cancer Journal for Clinicians.  

60:99-119.   
 

Smith, R.A., Manassaram-Baptiste, D., Brooks, D., Doroshenk, M., Fedewa, S., Saslow, D.,  
 Brawley, O.W., Wender, R. (2015) Cancer Screening in the United States, 2015: A  
 Review of Current American Cancer Society Guidelines and current Issues in Cancer  
 Screening.  CA: A Cancer Journal for Clinicians. 65: 30-54.   
 
Trejeda, S., Thompson, B., Coronado, G.D., and Martin, D.P. (2009).  Barriers and Facilitators  
 related to mammography use among lower educated Mexican women in the USA.  Social  

 Science & Medicine.  68: 832-839.  
 
U.S. Preventive Services Task Force. (2013). Archived Final Recommendation Statement Breast  
 Cancer: Screening, November 2009.  Retrieved from  

http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStateme
ntFinal/breast-cancer-screening 
 

U.S. Preventive Services Task Force. (2016).  Breast Cancer Screening Final Recommendations.  
Retrieved from  
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStateme
ntFinal/breast-cancer-screening1 
 

Willis, K. (2004).  Personal Choice/Social responsibility: Women aged 40-49 years and  
 mammography screening.  Journal of Sociology. 40(2): 121-136. 
 
Whitman, S., Ansell, Orsi, J. and Francois, T.  (2011). The Racial Disparity in Breast Cancer 
 Mortality.  Journal of Community Health.  36: 588-596.   
 
Women’s Psych E-Newsletter.  (2010). October is national breast cancer awareness month.   

Retrieved from:  http://www.apa.org/pi/women/resources/newsletter/2010/10/breast-
cancer.aspx 
 

World Health Organization. (2008).  Closing the Gap in a Generation: health equity through  
 action on the social determinants of health.  Retrieved from   
 http://www.who.int/social_determinants/thecommission/finalreport/en/ 

 

 

 

 

 

http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/breast-cancer-screening
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/breast-cancer-screening
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/breast-cancer-screening1
http://www.uspreventiveservicestaskforce.org/Page/Document/RecommendationStatementFinal/breast-cancer-screening1
http://www.apa.org/pi/women/resources/newsletter/2010/10/breast-cancer.aspx
http://www.apa.org/pi/women/resources/newsletter/2010/10/breast-cancer.aspx
http://www.who.int/social_determinants/thecommission/finalreport/en/


30 
 

APPENDIX  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



31 
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Table 1: Sample Demographics  

 

Model 1: 

Midwest  

Model 2:  

Non-Midwest 

Age  54.85(median)  54.69(median) 
Income      

75,000 or more  30.70% 31.60% 
75,000 or less 69.30% 68.40% 

Minority Status      
Racial / Ethnic 

Minority  13.90% 25.30% 
White / Asian  86.10% 74.70% 

Health Insurance      

Yes  91.60% 89.60% 
No 8.40% 10.40% 

Population Density      

Rural  1% 1% 
Urban  20% 12.30% 
Metro  79% 86.70% 

 N= 22,719 N=84,096 

Source: Behavioral Risk Surveillance System 2010  
 

 

Table 2: Comparison of Age by How Long Since Mammogram  
 Model 1: Midwest    Model 2: Non-Midwest    

 N Mean  S.D. T-Test    N Mean S.D. T-Test    
Mammogram Two or 
Less Years 18671 55.02 9.4 -5.948 *** 70099 54.88 9.38 -9.63 *** 
Mammogram Three 
or More Years  4049 54.06 8.96     13997 53.99 9.18     
* p< .05. ** p < .01. *** p < .001.          
Source: Behavioral Risk Surveillance System 2010  
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Table 3: Income by How Long Since Mammogram  
 Model 1: Midwest *** Model 2: Non-Midwest *** 

 
2 Years Or 

Less  
3 Years Or 

More  
2 Years Or 

Less  
3 Years Or 

More  
$75,000 or more 87.10% 12.90% 88.00% 12.00% 
$75,000 or less  80.00% 20.00% 81.20% 18.80% 

 (X²= 168.8, DF =1, p < .001) (X² = 607.676, DF = 1, p < .001) 
 N= 22,719 N=84,096 
* p< .05. ** p < .01. *** p < .001.     
Source: Behavioral Risk Surveillance System 2010  

 

Table 4: Racial / Ethnic Status by How Long Since Mammogram 
 Model 1: Midwest  Model 2: Non-Midwest *** 

 
2 Years Or 

Less  
3 Years Or 

More  
2 Years Or 

Less  
3 Years Or 

More  
Racial / Ethnic 
Minority  82.50% 17.50% 84.50% 15.50% 
White / Asian  82.10% 17.90% 83.00% 17.00% 

 (X²= .286, DF = 1, p=.593) (X² = 25.375, DF = 1, p< .001) 
 N= 22,719 N=84,096 
* p< .05. ** p < .01. *** p < .001.     
Source: Behavioral Risk Surveillance System 2010  

 

Table 5: Health Insurance by How Long Since Mammogram 
 Model 1: Midwest *** Model 2: Non-Midwest ***  

 
2 Years Or 

Less  
3 Years Or 

More  
2 Years Or 

Less  
3 Years Or 

More  
Yes Health Insurance 84.60% 15.40% 86.00% 14.00% 
No Health Insurance 56.10% 43.90% 60.70% 39.30% 

 (X²= 959.715, DF = 1, p < .001) (X² = 3602.099, DF = 1, p< .001) 
 N= 22,719 N=84,096 
* p< .05. ** p < .01. *** p < .001.     
Source: Behavioral Risk Surveillance System 2010  
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Table 6: Rural by How Long Since Mammogram  
 Model 1: Midwest  Model 2: Non-Midwest *** 

 2 Years Or Less  3 Years Or More  2 Years Or Less  3 Years Or More  
Rural  79.10% 20.90% 75.20% 24.80% 
Other 82.20% 17.80% 83.40% 16.60% 

 (X²= 1.459, DF = 1, p= .227) (X² = 29.168, DF = 1, p< .001) 
 N= 22,719 N=84,096 
* p< .05. ** p < .01. *** p < .001.    
Source: Behavioral Risk Surveillance System 2010  

 

Table 7: Urban by How Long Since Mammogram 
 Model 1: Midwest ** Model 2: Non-Midwest *** 

 2 Years Or Less  3 Years Or More  2 Years Or Less  3 Years Or More  
Urban 80.70% 19.30% 79.20% 20.80% 
Other 82.60% 17.40% 83.90% 16.10% 

 (X²= 8.570, DF = 1, p < .01) (X² = 149.410, DF = 1, p < .001) 
 N= 22,719 N=84,096 
* p< .05. ** p < .01. *** p < .001.    
Source: Behavioral Risk Surveillance System 2010  

 

Table 8: Metro by How Long Since Mammogram 
 Model 1: Midwest ** Model 2: Non-Midwest *** 

 2 Years Or Less  3 Years Or More  2 Years Or Less  3 Years Or More  
Metro 82.60% 17.40% 84.00% 16.00% 
Other 80.60% 19.40% 78.90% 21.10% 

 (X²= 9.833, DF = 1, p < .01) (X² = 176.582, DF = 1, p < .001) 
 N= 22,719 N=84,096 
* p< .05. ** p < .01. *** p < .001.    
Source: Behavioral Risk Surveillance System 2010  
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Table 9: Logistic Regression: Factors of Mammogram Screening     

  Model 1: Midwest Model 2: Non- Midwest 

  
Parameter 
Estimate   S.E. 

Odds 
Ratio 

Parameter 
Estimate   S.E. 

Odds 
Ratio 

+ Age 0.013 *** 0.002 1.013 0.009 *** .001 1.009 

+ High Income 0.447 *** 0.044 1.564 .401 *** .023 1.493 

- Minority  0.264 *** 0.054 1.302 .410 *** .024 1.506 

+ Health 
Insurance  1.356 *** 0.052 3.88 1.338 *** .026 3.812 

/ + rural ʌ -0.176   0.169 0.839 -0.402 *** .098 .669 

/ + urban ʌ -0.035   0.002 0.966 -0.208 *** .027 .813 
  Constant -0.515 *** 0.118 0.598 -.184 ** .062 0.832 

  Nagelkerke r² = .065 Nagelkerke r² = .071* 
  * p< .05. ** p < .01. *** p < .001.  * p< .05. ** p < .01. *** p < .001.  
0= Non Compliant (3 or more years), 1 = Compliant (within previous 2 years) 

ʌ For Population Density Variables the Comparison is Metropolitan 

+ = Supported Hypothesis 

- = Hypothesis Not Supported 

Source: Behavioral Risk Surveillance System 2010  
 

 

 

 

 

 

 

 

 

 


