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should be retooled to accommodate the availability of informed consent prior to 

screening accessibility.   

An understanding by patients of the risks and benefits of a medical intervention or 

procedure is the foundation of patient autonomy, and serves as the standard of decision 

making in healthcare.  Patient autonomy is synonymous with liberty, privacy, and 

individual choice, forming the doctrine of informed consent (Jatoi & Baum, 1993; 

Osman, 2001).  Informed consent allows patients to accept or decline participation in a 

medical procedure (American Cancer Society, 2012).  Simple consent is not appropriate 

for a medical intervention or procedure (American Cancer Society, 2012; Osman, 2001; 

Ward, 1999).  Informed consent should serve as the standard of care for all medical 

procedures, to include screening mammography (Jatoi & Baum, 1993; Osman, 2001).  

  Women must be informed about the potential harmful effects of mammography 

(Beemsterboer et al., 1998; Jatoi & Baum, 1993; Tabar et al., 2011; Ward, 1999).  

Overdiagnosis produces anxiety in women surrounding some preclinical cancers such as 

ductal carcinoma in situ (DCIS) that can realistically be present for years without 

progressing to invasive cancer. And since there is no consensus that DCIS leads to 

clinical cancer, overdiagnosis of DCIS can also lead to unnecessary anxiety and stress in 

patients.  False positive results can also cause anxiety and stress, by leading to 

unnecessary additional tests and procedures for women who believe they have breast 

cancer when they do not (American Cancer Society, 2014; Feig, 2006; Smith, 

Cokkinides, & Eyre, 2007).  Although costs should also be considered, costs may be less 

of a problem due to the availability of mammography coverage by the vast array of 
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insurance providers, and due to the availability of free or reduced cost mammography 

(Eddy, Hasselblad, McGivney, & Hendee, 1988).   

African American women must also be informed about the preponderance of the 

evidence showing differences in cancer characteristics including its aggressiveness.  

Information should also be shared on the breast cancer disparity and potential causes, 

leading to increased mortality in this population.  Shared knowledge surrounding 

prominent aspects that have led to this cancer disparity provide avenues for changing and 

improving the breast cancer landscape.  Screening informed consent, specifically for 

African American women, should encompass the very real aspects of the problem, risk, 

and alternatives. 

2.7 Conclusion 

The mammography controversy highlights the very real concerns surrounding 

screening for women in their forties.  Issues raised present both opportunities and 

challenges for achieving optimal breast health in younger high risk women, and in 

battling the pervasive health inequities that put younger African American women at 

greater risk of mortality. Additionally, there remains a critical need to understand the 

complex issues related to the mammography knowledge, attitudes and behaviors of 

minority women, especially as we move away from population-based recommendations 

to more personalized healthcare decision making.  Paramount to this, is the real-world 

perspective of the unique mammography needs and challenges of African American 

women.  Nurses are in a unique position to educate patients and provide the necessary 

support—however, they must be adequately prepared to discuss risks and benefits that 

are constantly changing. They must also be well-versed in the implications of 
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recommended guidelines, and the disparate way those recommendations can impact 

different populations. This poses a significant challenge for nurses, and requires that they 

keep up to date on research, expert guidelines, and interpretations that evidence for 

patient care. They must also be acutely aware of existing disparity, and how advances in 

personalized healthcare can contribute to patient care and treatment plans that are tailored 

to meet the unique needs of their patients as individuals. 

 There is no longer a simple diagnosis of “breast cancer.” Scientific advances have 

provided the knowledge needed to differentiate different kinds of cancer, and with that, 

different modes of detection and treatment, yet more remains to be done. One size does 

not fit all, and that means that healthcare providers must view screening guidelines 

through the lens of personalized healthcare. Women must weigh their own individual 

health risks, along with consultation with their health provider, in deciding their breast 

health regimes (American Cancer Society, 2012; Jatoi & Baum, 1993; Osman, 2001).  

Empowering younger women to take an active and informed role in their health care 

improves health behaviors systemically.  The decision to proceed with mammography 

screening is an individual one that should be entered into with care, knowledge, 

understanding, and a deliberate effort to adhere to screening guidelines if the benefits 

outweigh the risk.  Due to the cancer disparity facing young African American women, it 

is paramount that they receive education and guidance on their cancer risk 

(socioeconomic factors that influence access to health services, and knowledge on tumor 

morphology and overall breast health), as well as their optimal screening choices.  While 

there may never be a definitive consensus on screening practices, close attention to the 

highest quality research, combined with an equal amount of attention on the preferences 
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and experiences of young African American women, has the potential to improve 

advances in the country’s breast cancer detection and treatment rates, and addressing the 

existing grave racial breast cancer health disparity that exits. 
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CHAPTER 3 

PROPOSAL 

3.1 Specific Aims 

Specific Aim 1. To describe the mammography adherence rates of African 

American women 43-79 years of age.  Are there differences in mammography adherence 

rates (short-term and long-term) for African American women by age strata 43-49, 50-64, 

and 65-79 years of age? Mammography adherence rates between age strata will be 

compared to determine if there are significant differences.  Mammography adherence will 

be operationalized using the number of on-schedule mammograms over a total six year 

period; at least two for short-term, and three or more for long-term adherence.    

Specific Aim 2.  To identify relationships between and among Behavioral Model 

population variables (predisposing, enabling, and need variables) on the mammography 

adherence health behavior variable. What are the relationships between and among 

predisposing – age, race, marital status, Gail risk score, and homelessness; enabling – 

regular source of care, income, transportation, and insurance; need – perceived health 

condition; and health behavior – mammography adherence. This aim will identify 

relationships of selected population variables on mammography adherence, and well as 

determine which variables may predict adherence. Predisposing variables are social-

demographic, genetic, and cultural and community status variables, which may describe 

one’s propensity to participate in health services (Aday & Andersen, 1974; Andersen, 

1995; Gelberg et al., 2000).  The predisposing variables age, race, marital status, 

homelessness, and Gail risk score will be used.  Enabling variables outline the individual 

and community means and resources that may facilitate accessing health services (Aday 
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& Andersen, 1974; Andersen, 1995; Gelberg et al., 2000).   The enabling variables 

regular source of care, income, transportation, and insurance will be used.  Need 

variables describe knowledge, values, and needs about an individual’s perceived or 

evaluated health (Aday & Andersen, 1974; Andersen, 1995; Gelberg et al., 2000).  

Perceived health will be evaluated in this study. Mammography adherence will be 

operationalized using the number of on-schedule mammograms over a total six year 

period; at least two for short-term, and three or more for long-term adherence.  

Specific Aim 3. To compare long-term mammography adherence rates and the 

Behavioral Model variables that differ between and among ethnicities for women in the 

same age strata.  Do long-term mammography adherence rates and the model variables 

differ between and among ethnicities for women in the same age strata - 43-49, 50-64, 

and 65-79 years of age?  This aim will provide information to better describe and 

compare both statistically significant model variable differences between and among 

women 43-79 years of age (by age strata) of different ethnicities and their long-term 

mammography adherence rates. For this study, ethnicity will be used to denote race (non-

Hispanic White, non-Hispanic African American, and Hispanic) and/ or the terms may be 

used interchangeably. 

Specific Aim 4. To identify and describe the relationship of individual breast 

cancer risk on mammography adherence.  What is the relationship of Gail risk scores on 

mammography adherence? The Gail risk score provides awareness into a woman’s five-

year and lifetime risk of developing breast cancer (National Institute of Health, 2011). 

This aim will provide insight into the applicability and consideration of an individual’s 

breast cancer risk on mammography adherence practices.  As the individual need for 
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mammography continually becomes a formidable determinant of mammography 

practices, this aim, provides information retrospectively on the relationship between risk 

and adherence.  

3.2. Background and Significance 

Scientific evidence posits that cancer is caused by both external factors (mutable) 

and internal factors (immutable) (American Cancer, 2013a, 2014).  Although little can be 

done to eradicate immutable factors, there are ways to mitigate mutable cancer factors 

through awareness, knowledge, and behavior change. Some cancers can be prevented 

and/or detected early through health promoting behavior, resulting in early removal of 

precancerous growth. The five-year survival rate for all cancers improved from 50% in 

the mid to late 1970s, to 68% in the early 2000s, due in part to early detection (Mahon, 

2007; Services, 2000; Smith et al., 2003; Tabar, Duffy, Vitak, Chen, & Prevost, 1999; 

Tabar et al., 2011).  Breast cancer affects women in significant numbers all across the 

world, accounting for just over one million cases; second only to lung cancer (American 

Cancer, 2013a; World Health, 2009).  Breast cancer is the most common cancer globally 

among women, and often the most likely cause of cancer death (American Cancer, 2013a, 

2013b).   

Research has shown that early detection of breast cancer – breast self-exam 

(BSE)/ breast self-awareness, clinical breast exam (CBE), magnetic resonance imaging 

(MRI), and mammography- provide the greatest prospect for optimal treatment 

(American Cancer, 2013a, 2013b; Duffy et al., 2010; Smith et al., 2013; U. S. Preventive 

Services Task Force, 2009; World Health, 2009).  While each detection modality may 

have a place in the broad spectrum of early cancer detection, mammography (along with 
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MRI for high risk women) has the highest levels of specificity and sensitivity in detecting 

cancers early.  Although some have questioned mammography’s reliability and 

efficaciousness versus benefits and risks in women <50 years of age, screening 

mammography remains the cornerstone of improved breast cancer control – the gold 

standard screening modality (American Cancer, 2013a; Kearney & Murray, 2009; Tabar 

et al., 2011; World Health, 2009). Continued updates to the mammography screening 

guidelines, although beneficial, have led to some ambiguity for patients, particularly in 

women 40-49 years of age (American Cancer, 2013a; Conway-Phillips & Millon-

Underwood, 2009; U. S. Preventive Services Task Force, 2009). This ambiguity 

surrounding the mammography guidelines, along with lagging social capital cohesiveness 

about breast health, has caused some women to question mammography’s benefit, delay 

screening until their 50s or later, and question whether they should participate in 

mammography (Conway-Phillips & Millon-Underwood, 2009; Dean et al., 2014; Hale & 

deValpine, 2014).  

Health disparity among different populations is a growing concern in the United 

States (US), placing some communities at a disadvantage in shouldering disease burden 

(Byrne, Glasgow, & DeShields, 2011; Conway-Phillips & Millon-Underwood, 2009; 

Feldstein et al., 2011).  Despite improvements seen by lowered cancer mortality 

nationally, continued gaps exist between segments of the population, with the majority of 

cancer burden among racial and ethnic minorities. For example, African American 

women cancer mortality rates have declined more slowly in comparison to white women 

(American Cancer, 2013b, 2014). Gaps in cancer mortality for racial and ethnic 

minorities are due primarily to obstacles in cancer prevention and detection (American 
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Cancer, 2013a, 2014; O'Malley, Sheppard, Schwartz, & Mandelblatt, 2004; Rawl, 

Champion, Menon, & Foster, 2000).   

A major goal of population health is improving the overall health of a population, 

which is accomplished by assessing health behaviors over longer periods of time; what is 

considered over the life course (Kindig & Stoddart, 2003; Kindig, 2007). Population 

health is the study of health determinants or variables that impact individuals of a group 

and the distribution of health outcomes within the population. Therefore, assessing health 

behavior adherence long term provides a more tangible evaluation of overall population 

health, than health behavior evaluation of a single point in time (Andersen, 1995; Kindig 

& Stoddart, 2003; Kindig, 2007).  Identification, evaluation, and analysis of the 

determinants of health and their impact are a vital trajectory towards optimal health 

outcomes (Andersen, 1995; Evans & Stoddart, 1990; Services, 2000, 2011a). The 

multiple determinants of health are: social environment, biology, behaviors, physical 

environment, and access to health services (Evans & Stoddart, 1990; Services, 2011a).  

Conceptualization of multiple variables that may impact or predict screening 

mammography adherence is paramount to greater mammography understanding, as well 

as health improvement (Andersen, 1995; Evans & Stoddart, 1990; Kindig & Stoddart, 

2003). 

3.2.1 Mammography Adherence 

 Adherence to screening guidelines often refers to consistently following a 

guideline supported by a specific health organization.  Mammography adherence has also 

been used to describe having had a recent mammogram within the past two years, as well 

as having an initial mammogram (Clark et al., 2003; Gierisch, Reiter, Rimer, & Brewer, 
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2010; O'Neill et al., 2008). As an example, if a woman received her first mammogram at 

40, and she continued to receive them annually, she would be considered adherent to the 

American Cancer Society (ACS) mammography guidelines; she would not be considered 

adherent to the ACS guidelines if she did continue following the annual guidance in 

subsequent years (American Cancer, 2013a; Smith et al., 2013).   

Significant research concerning mammography utilization has addressed the existence of 

an initial mammogram – whether or not a women has ever had a mammogram, as well as 

recent mammogram (Clark et al., 2003; Mack, Pavao, Tabnak, Knutson, & Kimerling, 

2009; Steele-Moses et al., 2009).  Both initial and recent mammography, although 

important, provide limited information on health behaviors over time, as they only 

provide the existence of a single health behavior activity (Kindig & Stoddart, 2003; 

Kindig, 2007). It is vitally important to assess mammography adherence over a longer 

period of time aside from merely the first (initial) and second utilization, to better 

understand individual and population health patterns and trends (Breen & Meissner, 

2005a; Gierisch, Reiter, et al., 2010). 

 Much of the literature before 2000 used the term ‘adherence’ to describe a 

woman’s compliance with screening mammography recommendations as defined by 

having an initial mammogram at the recommended age. The health literature after 2000 

has used several terms to describe ‘adherence,’ many with slightly different meanings:  

mammography maintenance, sustained mammography, mammography utilization, 

regular mammogram, interval and repeat mammogram, and screening compliance 

(Marchi & Gurgel, 2010; O'Malley, Forrest, & Mandelblatt, 2002; O'Neill et al., 2008; 

Purc-Stephenson & Gorey, 2008; Rakowski et al., 2006; Smith-Bindman et al., 2006). 
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Until recently, little research has addressed mammography adherence, or what could be 

considered as successive on-schedule mammography screening over time (two years and 

greater).  Consequently, without standard terminology to describe successive on-schedule 

mammography screening over time, ambiguity and varying definitions permeate, to 

include difficulty in comparing research study methodologies and results (Clark et al., 

2003; O'Neill et al., 2008; Phillips & Wilbur, 1995; Phillips, Kerlikowske, Baker, Chang, 

& Brown, 1998).  Therefore, a standard way to label, measure, and describe consistent 

adherence to recommended breast cancer screening recommendations should exist (Breen 

& Meissner, 2005a; Clark et al., 2003; Gierisch, Earp, Brewer, & Rimer, 2010; Gierisch, 

Reiter, et al., 2010; Kearney & Murray, 2009; Phillips, Morrison, Andersen, & Aday, 

1998). 

 It is proposed that mammography adherence be thought of as short-term or long-

term adherence to recommended screening guidelines.  Short-term adherence is proposed 

as screening of at least twice consecutively on a routine schedule. Long-term adherence is 

proposed as “sticking to” screening guidelines of three or more consecutive occasions. 

For the purpose of this study, both annual and biennial screening guidelines will be used, 

gaining a better understanding of adherence regardless of the recommended guideline 

followed.  The term long-term adherence provides both an operational and conceptual 

idiom that allows evaluation and analysis of health success (Kindig & Stoddart, 2003; 

Kindig, 2007; O'Neill et al., 2008). 

Past research has provided insight as well as contradictions into generalized 

predictors and barriers to mammography screening in women 50 years of age and older, 

to include: age, race, marital status, income, level of education, health care access and 
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insurance, prior breast problems, and participation in other healthcare preventive services 

(O'Neill et al., 2008; Phillips, Kerlikowske, et al., 1998; Rakowski et al., 2006; Stoddard 

et al., 1998). Although helpful, there is a more recent need to further address and analyze 

mammography behaviors by race, age, and, individualized medical requisite (Conway-

Phillips & Millon-Underwood, 2009; Jatoi & Anderson, 2010b; Shippee et al., 2012).   

The need to analyze predictors and barriers to mammography adherence by African 

American women have been associated with many factors – cultural attitudes, health care 

access, socioeconomic status, cost, failure of health provider to recommend 

mammography, lack of insurance, cancer fear, mammography misconception, and health 

provider trust (Champion et al., 2004; Champion et al., 2008; Conway-Phillips & Millon-

Underwood, 2009; O'Malley et al., 2004; Schueler, Chu, & Smith-Bindman, 2008).  Yet, 

there is still a greater need to further explore and verify predictors in younger women in 

their 40s, particularly in African American women in efforts to help mitigate breast 

cancer disparity and improve overall breast health.  Although mammography utilization 

has remained high since 2005, the lowest utilization numbers are for women 40-49 years 

of age at 62.3%, which causes some concern and heightened need for further evaluation 

(American Cancer, 2013a; Conway-Phillips & Millon-Underwood, 2009; Duffy et al., 

2010; Gierisch et al., 2009).  

3.2.2 Breast Cancer Health Disparity 

 Breast cancer, accounts for 15% of all US cancer deaths, and is the leading site of 

new cancer cases and the second leading cause of cancer death for African American 

women (American Cancer, 2013a, 2013b; Smith et al., 2013). A percentage of the higher 

breast cancer mortality seen in younger African American women is due to aggressive 
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tumor morphology, while other gaps in cancer mortality for racial and ethnic minorities 

can be attributed to obstacles in cancer prevention and detection (American Cancer, 

2013a; Andersson & Janzon, 1997; Bjurstam et al., 1997; Conway-Phillips & Millon-

Underwood, 2009).  Although African American women have a lower incidence of breast 

cancer than White women overall, among younger women under 45 years of age, African 

American women have a higher incidence of breast cancer than Whites (American 

Cancer, 2013a).  Therefore, greater depth of understanding is needed into mammography 

behaviors of younger high risk African American women. 

 Health disparities arise from many factors, including unequal socioeconomic 

factors, culture differences, discrimination, and health system barriers that influence 

access to cancer prevention and treatment services (American Cancer, 2014; Calvocoressi 

et al., 2004; Finney, Tumiel-Berhalter, Fox, & Jaen, 2006). Mitigating health disparities 

is a major concern as evidenced by its inclusion in national health benchmarks within 

Healthy People 2020 and the National Prevention Strategy, which identify ideal 

population health improvement targets (Services, 2011a, 2011b).  Healthy People is a 

series of various 10-year health objectives used to monitor the health progress of the 

United States (US). The latest initiative, Healthy People 2020, has a goal of decreasing 

health disparity and promoting health equity among all ages (Services, 2011a).  One way 

of ascertaining  the status of health disparity and health equity, as well as goal 

progression, is by evaluating health behaviors over an extended period of time (Kindig & 

Stoddart, 2003). 

 The reasons for breast cancer health disparity are not fully understood, but may 

partly be attributed to differences in knowledge, attitudes, and behavior around breast 



 103 

Bleyer, A., & Welch, H. G. (2013). Effect of screening mammography on breast cancer 

incidence. The New England journal of medicine, 368(7), 679. doi: 

10.1056/NEJMc1215494; 10.1056/NEJMc1215494 

Bosse, K., Graeser, M., Gossmann, A., Hackenbroch, M., Schmutzler, R. K., & Rhiem, 

K. (2013). Supplemental screening ultrasound increases cancer detection yield in 

BRCA1 and BRCA2 mutation carriers. Archives of Gynecology and Obstetrics. 

doi: 10.1007/s00404-013-3022-6 

Botman, S. L., Moore, T. F., Moriarity, C. L., & Parsons, V. L. (2000). Design and 

estimation for the National Health Interview Survey, 1995-2004 (Vol. 2(130)). 

Hyattsville, MD: National Center for Health Statistics. 

Breen, N., & Kessler, L. (1994). Changes in the use of screening mammography: 

evidence from the 1987 and 1990 National Health Interview Surveys. American 

Journal of Public Health, 84(1), 62-67.  

Breen, N., & Meissner, H. (2005a). Toward a system of cancer screening in the United 

States: Trends and opportunities. Annual Review of Public Health(26), 561-582. 

doi: 10.1146/annurev.pubhealth.26.021304.144703 

Breen, N., & Meissner, H. I. (2005b). Toward a system of cancer screening in the United 

States: trends and opportunities. Annual Review of Public Health, 26, 561-582. 

doi: 10.1146/annurev.publhealth.26.021304.144703 

Breen, N., Rao, S. R., & Meissner, H. I. (2010). Immigration, health care access, and 

recent cancer tests among Mexican-Americans in California. Journal of 

immigrant and minority health / Center for Minority Public Health, 12(4), 433-

444. doi: 10.1007/s10903-008-9198-3 



 104 

Buist, D. S., Porter, P. L., Lehman, C., Taplin, S. H., & White, E. (2004). Factors 

contributing to mammography failure in women aged 40-49 years. J Natl Cancer 

Inst, 96(19), 1432-1440. doi: 10.1093/jnci/djh269 

Byrne, S. K., Glasgow, M. E. S., & DeShields, T. (2011). Factors associated with why 

African American women from one urban county use mammography services 

less. Journal of the National Black Nurses Association, 22(1), 8-14.  

Calle, E. E., Flanders, W. D., Thun, M. J., & Martin, L. M. (1993). Demographic 

predictors of mammography and Pap smear screening in US women. American 

Journal of Public Health, 83(1), 53-60.  

Calvocoressi, L., Kasl, S. V., Lee, C. H., Stolar, M., Claus, E. B., & Jones, B. A. (2004). 

A prospective study of perceived susceptibility to breast cancer and nonadherence 

to mammography screening guidelines in African American and White women 

ages 40 to 79 years. Cancer epidemiology, biomarkers & prevention : a 

publication of the American Association for Cancer Research, cosponsored by the 

American Society of Preventive Oncology, 13(12), 2096-2105.  

Calvocoressi, L., Stolar, M., Kasl, S. V., Claus, E. B., & Jones, B. A. (2005). Applying 

recursive partitioning to a prospective study of factors associated with adherence 

to mammography screening guidelines. American Journal of Epidemiology, 

162(12), 1215-1224. doi: 10.1093/aje/kwi337 

Calvocoressi, L., Sun, A., Kasl, S. V., Claus, E. B., & Jones, B. A. (2008). 

Mammography screening of women in their 40s: impact of changes in screening 

guidelines. Cancer, 112(3), 473-480. doi: 10.1002/cncr.23210 



 105 

Caplan, L. S., Mandelson, M. T., Anderson, L. A., & Health Maintenance, O. (2003). 

Validity of self-reported mammography: examining recall and covariates among 

older women in a Health Maintenance Organization. American Journal of 

Epidemiology, 157(3), 267-272.  

Caplan, L. S., McQueen, D. V., Qualters, J. R., Leff, M., Garrett, C., & Calonge, N. 

(2003). Validity of women's self-reports of cancer screening test utilization in a 

managed care population. Cancer epidemiology, biomarkers & prevention : a 

publication of the American Association for Cancer Research, cosponsored by the 

American Society of Preventive Oncology, 12(11 Pt 1), 1182-1187.  

Carey, L. A., Perou, C. M., Livasy, C. A., Dressler, L. G., Cowan, D., Conway, K., . . . 

Millikan, R. C. (2006). Race, breast cancer subtypes, and survival in the Carolina 

Breast Cancer Study. JAMA, 295(21), 2492-2502. doi: 10.1001/jama.295.21.2492 

Center for Disease, C., & Prevention (2010). [National Health Interview Survey 

brochure]. Web Page. 

Center for Disease, C., & Prevention (2011). [NHIS 2010 survey description]. Web Page. 

Center for Disease, C., & Prevention (2012). [About the National Health Interview 

Survey]. Web Page. 

Center for Disease Control and, P. (2011a). [National Health Interview Survey fact 

sheet]. Web Page. 

Center for Disease Control and, P. (2011b). [National Health Interview Survey public use 

data files: Data release]. Web Page. 

Center for Disease Control and, P. (2011c). [NHIS 2010 survey description]. Web Page. 



 106 

Center for Disease Control and, P. (2012). [About the National Health Interview Survey]. 

Web Page. 

Chagpar, A. B., Polk, H. C., Jr., & McMasters, K. M. (2008). Racial trends in 

mammography rates: a population-based study. Surgery, 144(3), 467-472. doi: 

10.1016/j.surg.2008.05.006 

Champion, V. L., Monahan, P. O., Springston, J. K., Russell, K., Zollinger, T. W., 

Saywell, R. M., Jr., & Maraj, M. (2008). Measuring mammography and breast 

cancer beliefs in African American women. Journal of health psychology, 13(6), 

827-837. doi: 10.1177/1359105308093867 

Champion, V. L., & Springston, J. (1999). Mammography adherence and beliefs in a 

sample of low-income African American women. International Journal of 

Behavioral Medicine, 6(3), 228-240. doi: 10.1207/s15327558ijbm0603_2 

Champion, V. L., Springston, J. K., Zollinger, T. W., Saywell, R. M., Jr., Monahan, P. 

O., Zhao, Q., & Russell, K. M. (2006). Comparison of three interventions to 

increase mammography screening in low income African American women. 

Cancer detection and prevention, 30(6), 535-544. doi: 10.1016/j.cdp.2006.10.003 

Clark, M. A., Rakowski, W., & Bonacore, L. B. (2003). Repeat mammography: 

prevalence estimates and considerations for assessment. Annals of Behavioral 

Medicine : A Publication of the Society of Behavioral Medicine, 26(3), 201-211.  

Clark, P. M. (2004). Nongenetic and heritable risk factors. In D. K. Hassey (Ed.), 

Contemporary Issues in Breast Cancer (Vol. 2nd, pp. 10-24). Boston, MA: Jones 

and Bartlett. 



 107 

Conway-Phillips, R., & Millon-Underwood, S. (2009). Breast cancer screening behaviors 

of African American women: a comprehensive review, analysis, and critique of 

nursing research. The ABNF journal : official journal of the Association of Black 

Nursing Faculty in Higher Education, Inc, 20(4), 97-101.  

Cronin, K. A., Miglioretti, D. L., Krapcho, M., Yu, B., Geller, B. M., Carney, P. A., . . . 

Ballard-Barbash, R. (2009). Bias associated with self-report of prior screening 

mammography. Cancer epidemiology, biomarkers & prevention : a publication of 

the American Association for Cancer Research, cosponsored by the American 

Society of Preventive Oncology, 18(6), 1699-1705. doi: 10.1158/1055-9965.EPI-

09-0020 

Dailey, A. B., Kasl, S. V., Holford, T. R., Calvocoressi, L., & Jones, B. A. (2007). 

Neighborhood-level socioeconomic predictors of nonadherence to mammography 

screening guidelines. Cancer epidemiology, biomarkers & prevention : a 

publication of the American Association for Cancer Research, cosponsored by the 

American Society of Preventive Oncology, 16(11), 2293-2303. doi: 10.1158/1055-

9965.EPI-06-1076 

Dailey, A. B., Kasl, S. V., Holford, T. R., & Jones, B. A. (2007). Perceived racial 

discrimination and nonadherence to screening mammography guidelines: results 

from the race differences in the screening mammography process study. American 

Journal of Epidemiology, 165(11), 1287-1295. doi: 10.1093/aje/kwm004 

Davis, S., Stewart, S., & Bloom, J. (2004). Increasing the accuracy of perceived breast 

cancer risk: results from a randomized trial with Cancer Information Service 

callers. Preventive Medicine, 39(1), 64-73. doi: 10.1016/j.ypmed.2004.02.043 



 108 

Dean, L., Subramanian, S. V., Williams, D. R., Armstrong, K., Charles, C. Z., & 

Kawachi, I. (2014). The role of social capital in African-American women's use 

of mammography. Soc Sci Med, 104, 148-156. doi: 

10.1016/j.socscimed.2013.11.057 

Desantis, C., Ma, J., Bryan, L., & Jemal, A. (2013). Breast cancer statistics, 2013. CA: a 

cancer journal for clinicians. doi: 10.3322/caac.21203; 10.3322/caac.21203 

DeSantis, C., Naishadham, D., & Jemal, A. (2013). Cancer statistics for African 

Americans, 2013. CA Cancer J Clin, 63(3), 151-166. doi: 10.3322/caac.21173 

Duffy, S. W., Tabar, L., Olsen, A. H., Vitak, B., Allgood, P. C., Chen, T. H., . . . Smith, 

R. A. (2010). Absolute numbers of lives saved and overdiagnosis in breast cancer 

screening, from a randomized trial and from the Breast Screening Programme in 

England. J Med Screen, 17(1), 25-30. doi: 10.1258/jms.2009.009094 

Elwood, J. M., Cox, B., & Richardson, A. K. (1993). The effectiveness of breast cancer 

screening by mammography in younger women. The Online journal of current 

clinical trials, Doc No 32, [23,227 words; 195 paragraphs].  

Euhus, D. M., Leitch, A. M., Huth, J. F., & Peters, G. N. (2002). Limitations of the Gail 

model in the specialized breast cancer risk assessment clinic. Breast J, 8(1), 23-

27.  

Evans, J. L., Nasca, P. C., Baptiste, M. S., Lillquist, P. P., Stoddard, A. M., True, S. J., & 

Tuthill, R. W. (1998). Factors associated with repeat mammography in a New 

York State public health screening program. Journal of public health management 

and practice : JPHMP, 4(5), 63-71.  



 109 

Evans, R. G., & Stoddart, G. L. (1990). Producing health, consuming health care. Social 

science & medicine (1982), 31(12), 1347-1363.  

Fair, A. M., Monahan, P. O., Russell, K., Zhao, Q., & Champion, V. L. (2012). The 

interaction of perceived risk and benefits and the realtionship to predicting 

mammography adherence in African American women. 39(1), 53-60.  

Feldstein, A. C., Perrin, N., Rosales, A. G., Schneider, J., Rix, M. M., & Glasgow, R. E. 

(2011). Patient Barriers to Mammography Identified During a Reminder Program. 

Journal of women's health (2002). doi: 10.1089/jwh.2010.2195 

Fernandez, L. E., & Morales, A. (2007). Language and use of cancer screening services 

among border and non-border Hispanic Texas women. Ethnicity & health, 12(3), 

245-263. doi: 10.1080/13557850701235150 

Fink, R., Shapiro, S., & Roester, R. (1972). Impact of efforts to increase participation in 

repetitive screenings for early breast cancer detection. Am J Public Health, 62(3), 

328-336.  

Finney, M. F., Tumiel-Berhalter, L. M., Fox, C., & Jaen, C. R. (2006). Breast and 

cervical cancer screening for Puerto Ricans, African Americans, and non-

Hispanic whites attending inner-city family practice centers. Ethnicity & disease, 

16(4), 994-1000.  

Fletcher, S. W. (2011). Breast cancer screening:  A 35-Year perspective. Epidemiologic 

Reviews, 33, 165-175. doi: 10.1093/epirev/mxr003 

Foulkes, W. D. (2008). Inherited susceptibility to common cancers. The New England 

journal of medicine, 359(20), 2143-2153. doi: 10.1056/NEJMra0802968; 

10.1056/NEJMra0802968 



 110 

Fox, P., Arnsberger, P., Owens, D., Nussey, B., Zhang, X., Golding, J. M., . . . Otero-

Sabogal, R. (2004). Patient and clinical site factors associated with rescreening 

behavior among older multiethnic, low-income women. The Gerontologist, 44(1), 

76-84.  

Freedman, D. A., Petitti, D. B., & Robins, J. M. (2004). On the efficacy of screening for 

breast cancer. Int J Epidemiol, 33(1), 43-55. doi: 10.1093/ije/dyg275 

Gail, M. H., Brinton, L. A., Byar, D. P., Corle, D. K., Green, S. B., Schairer, C., & 

Mulvihill, J. J. (1989). Projecting individualized probabilities of developing breast 

cancer for white females who are being examined annually. J Natl Cancer Inst, 

81(24), 1879-1886.  

Gail, M. H., Costantino, J. P., Pee, D., Bondy, M., Newman, L., Selvan, M., . . . 

Bernstein, L. (2007). Projecting individualized absolute invasive breast cancer 

risk in African American women. J Natl Cancer Inst, 99(23), 1782-1792. doi: 

10.1093/jnci/djm223 

Gapstur, S. M., Dupuis, J., Gann, P., Collila, S., & Winchester, D. P. (1996). Hormone 

receptor status of breast tumors in black, Hispanic, and non-Hispanic white 

women. An analysis of 13,239 cases. Cancer, 77(8), 1465-1471. doi: 2-B 

Gelberg, L., Andersen, R. M., & Leake, B. D. (2000). The Behavioral Model for 

Vulnerable Populations: application to medical care use and outcomes for 

homeless people. Health services research, 34(6), 1273-1302.  

Gierisch, J. M., DeFrank, J. T., Bowling, J. M., Rimer, B. K., Matuszewski, J. M., Farrell, 

D., & Skinner, C. S. (2010). Finding the minimal intervention needed for 



 111 

sustained mammography adherence. American Journal of Preventive Medicine, 

39(4), 334-344. doi: 10.1016/j.amepre.2010.05.020 

Gierisch, J. M., Earp, J. A., Brewer, N. T., & Rimer, B. K. (2010). Longitudinal 

predictors of nonadherence to maintenance of mammography. Cancer 

epidemiology, biomarkers & prevention : a publication of the American 

Association for Cancer Research, cosponsored by the American Society of 

Preventive Oncology, 19(4), 1103-1111. doi: 10.1158/1055-9965.EPI-09-1120 

Gierisch, J. M., O'Neill, S. C., Rimer, B. K., DeFrank, J. T., Bowling, J. M., & Skinner, 

C. S. (2009). Factors associated with annual-interval mammography for women in 

their 40s. Cancer epidemiology, 33(1), 72-78. doi: 10.1016/j.cdp.2009.03.001 

Gierisch, J. M., Reiter, P. L., Rimer, B. K., & Brewer, N. T. (2010). Standard definitions 

of adherence for infrequent yet repeated health behaviors. American Journal of 

Health Behavior, 34(6), 669-679.  

Gonzalez, P., Castaneda, S. F., Mills, P. J., Talavera, G. A., Elder, J. P., & Gallo, L. C. 

(2012). Determinants of breast, cervical and colorectal cancer screening 

adherence in Mexican-American women. Journal of community health, 37(2), 

421-433. doi: 10.1007/s10900-011-9459-2; 10.1007/s10900-011-9459-2 

Greene, A. L., Torio, C. M., & Klassen, A. C. (2005). Measuring sustained 

mammography use by urban African-American women. Journal of community 

health, 30(4), 235-251.  

Habel, L., & Stanford, J. L. (1993). Hormore receptors and breast cancer. Epidemiologic 

Reviews, 15(1), 209-219.  



 112 

Halabi, S., Skinner, C. S., Samsa, G. P., Strigo, T. S., Crawford, Y. S., & Rimer, B. K. 

(2000). Factors associated with repeat mammography screening. The Journal of 

family practice, 49(12), 1104-1112.  

Halbert, C. H., Kessler, L., Wileyto, E. P., Weathers, B., Stopfer, J., Domchek, S., . . . 

Brewster, K. (2006). Breast cancer screening behaviors among African American 

women with a strong family history of breast cancer. Preventive Medicine, 43(5), 

385-388. doi: 10.1016/j.ypmed.2006.06.003 

Hale, P. J., & deValpine, M. G. (2014). Screening mammography:  Revisiting 

assumptions about early detection. Journal for Nurse Practitioners, 10(3), 183-

188.  

Harcourt, N., Ghebre, R. G., Whembolua, G. L., Zhang, Y., Warfa Osman, S., & 

Okuyemi, K. S. (2013). Factors Associated with Breast and Cervical Cancer 

Screening Behavior Among African Immigrant Women in Minnesota. Journal of 

immigrant and minority health / Center for Minority Public Health. doi: 

10.1007/s10903-012-9766-4 

Hendrick, R. E., Smith, R. A., & Rutledge, J. H. (1997). Benefit of screening 

mammography in women ages 30-49: A meta-analysis of randomized controlled 

trials. Journal of the National Cancer Institute.Monographs, 22, 87-92.  

Hiatt, R. A., & Breen, N. (2008). The social determinants of cancer: a challenge for 

transdisciplinary science. American Journal of Preventive Medicine, 35(2 Suppl), 

S141-150. doi: 10.1016/j.amepre.2008.05.006 



 113 

Hiatt, R. A., Klabunde, C., Breen, N., Swan, J., & Ballard-Barbash, R. (2002). Cancer 

screening practices from National Health Interview Surveys: past, present, and 

future. Journal of the National Cancer Institute, 94(24), 1837-1846.  

Hiatt, R. A., Pasick, R. J., Stewart, S., Bloom, J., Davis, P., Gardiner, P., . . . Stroud, F. 

(2001). Community-based cancer screening for underserved women: design and 

baseline findings from the Breast and Cervical Cancer Intervention Study. 

Preventive Medicine, 33(3), 190-203. doi: 10.1006/pmed.2001.0871 

Hiatt, R. A., Pasick, R. J., Stewart, S., Bloom, J., Davis, P., Gardiner, P., & Luce, J. 

(2008). Cancer screening for underserved women: the Breast and Cervical Cancer 

Intervention Study. Cancer epidemiology, biomarkers & prevention : a 

publication of the American Association for Cancer Research, cosponsored by the 

American Society of Preventive Oncology, 17(8), 1945-1949. doi: 10.1158/1055-

9965.EPI-08-0172 

Howlader, N., Noone, A. M., Krapcho, M., Garshell, J., Neyman, N., Altekruse, S. F., . . . 

Cronin, K. A. (2013). [SEER cancer statstics review,  1975-2010]. Web Page. 

Humphrey, L. L., Helfand, M., Chan, B. K., & Woolf, S. H. (2002). Breast cancer 

screening: a summary of the evidence for the U.S. Preventive Services Task 

Force. Annals of Internal Medicine, 137(5 Part 1), 347-360.  

Jatoi, I., & Anderson, W. F. (2010a). Lessons from the mammography wars. The New 

England journal of medicine, 363(26), 2569-2570; author reply 2570. doi: 

10.1056/NEJMc1011303#SA3; 10.1056/NEJMc1011303#SA3 



 114 

Jatoi, I., & Anderson, W. F. (2010b). Qualitative age interactions in breast cancer studies: 

a mini-review. Future oncology (London, England), 6(11), 1781-1788. doi: 

10.2217/fon.10.139; 10.2217/fon.10.139 

Jatoi, I., & Baum, M. (1993). American and European recommendations for screening 

mammography in younger women: a cultural divide? BMJ (Clinical research ed.), 

307(6917), 1481-1483.  

Jennings-Dozier, K., & Lawrence, D. (2000). Sociodemographic predictors of adherence 

to annual cervical cancer screening in minority women. Cancer nursing, 23(5), 

350-356; quiz 357-358.  

Jerome-D'Emilia, B., & Suplee, P. D. (2015). Mammogram Use and Self-Efficacy in an 

Urban Minority Population. Public Health Nurs, 32(4), 287-297. doi: 

10.1111/phn.12162 

Katz, M. L., Donohue, K. A., Alfano, C. M., Day, J. M., Herndon, J. E., 2nd, & Paskett, 

E. D. (2009). Cancer surveillance behaviors and psychosocial factors among long-

term survivors of breast cancer. Cancer and Leukemia Group B 79804. Cancer, 

115(3), 480-488. doi: 10.1002/cncr.24063 

Kearney, A. J., & Murray, M. (2009). Breast cancer screening recommendations: is 

mammography the only answer? Journal of midwifery & women's health, 54(5), 

393-400. doi: 10.1016/j.jmwh.2008.12.010 

Keating, N. L., Landrum, M. B., Guadagnoli, E., Winer, E. P., & Ayanian, J. Z. (2006). 

Factors related to underuse of surveillance mammography among breast cancer 

survivors. Journal of clinical oncology : official journal of the American Society 

of Clinical Oncology, 24(1), 85-94. doi: 10.1200/JCO.2005.02.4174 



 115 

Kerlikowske, K. (2012). Screening mammography in women less than age 50 years. 

Current opinion in obstetrics & gynecology, 24(1), 38-43. doi: 

10.1097/GCO.0b013e32834da49a; 10.1097/GCO.0b013e32834da49a 

Kerlikowske, K., Zhu, W., Hubbard, R. A., Geller, B., Dittus, K., Braithwaite, D., . . . 

Breast Cancer Surveillance, C. (2013). Outcomes of screening mammography by 

frequency, breast density, and postmenopausal hormone therapy. JAMA internal 

medicine, 173(9), 807-816. doi: 10.1001/jamainternmed.2013.307; 

10.1001/jamainternmed.2013.307 

Kidd, A. D., Colbert, A. M., & Jatoi, I. (2015). Mammography: review of the 

controversy, health disparities, and impact on young african american women. 

Clin J Oncol Nurs, 19(3), E52-58. doi: 10.1188/15.CJON.E52-E58 

Kindig, D., & Stoddart, G. (2003). What is population health? American Journal of 

Public Health, 93(3), 380-383.  

Kindig, D. A. (2007). Understanding population health terminology. The Milbank 

quarterly, 85(1), 139-161. doi: 10.1111/j.1468-0009.2007.00479.x 

Kolb, T. M., Lichy, J., & Newhouse, J. H. (2002). Comparison of the performance of 

screening mammography, physical examination, and breast US and evaluation of 

factors that influence them: an analysis of 27,825 patient evaluations. Radiology, 

225(1), 165-175. doi: 10.1148/radiol.2251011667 

Kuhl, C. K., Schrading, S., Leutner, C. C., Morakkabati-Spitz, N., Wardelmann, E., 

Fimmers, R., . . . Schild, H. H. (2005). Mammography, breast ultrasound, and 

magnetic resonance imaging for surveillance of women at high familial risk for 



 116 

breast cancer. Journal of clinical oncology : official journal of the American 

Society of Clinical Oncology, 23(33), 8469-8476. doi: 10.1200/JCO.2004.00.4960 

Leong-Wu, C. A., & Fernandez, M. E. (2006). Correlates of breast cancer screening 

among Asian Americans enrolled in ENCOREplus. Journal of immigrant and 

minority health / Center for Minority Public Health, 8(3), 235-243. doi: 

10.1007/s10903-006-9327-9 

Loberg, M., Lousdal, M. L., Bretthauer, M., & Kalager, M. (2015). Benefits and harms of 

mammography screening. Breast Cancer Res, 17, 63. doi: 10.1186/s13058-015-

0525-z 

Lopez, E. D., Khoury, A. J., Dailey, A. B., Hall, A. G., & Chisholm, L. R. (2009). 

Screening mammography: a cross-sectional study to compare characteristics of 

women aged 40 and older from the deep South who are current, overdue, and 

never screeners. Women's health issues : official publication of the Jacobs 

Institute of Women's Health, 19(6), 434-445. doi: 10.1016/j.whi.2009.07.008 

Mack, K. P., Pavao, J., Tabnak, F., Knutson, K., & Kimerling, R. (2009). Adherence to 

recent screening mammography among Latinas: findings from the California 

Women's Health Survey. Journal of women's health (2002), 18(3), 347-354. doi: 

10.1089/jwh.2008.0793 

Mahon, S. M. (2007). Site-Specific Cancer Series: Breast Cancer. Pittsburgh, PA: 

Oncology Nursing Society. 

Mandelblatt, J. S., Gold, K., O'Malley, A. S., Taylor, K., Cagney, K., Hopkins, J. S., & 

Kerner, J. (1999). Breast and cervix cancer screening among multiethnic women: 



 117 

role of age, health, and source of care. Preventive Medicine, 28(4), 418-425. doi: 

10.1006/pmed.1998.0446 

Mandelblatt, J. S., & Yabroff, K. R. (2000). Breast and cervical cancer screening for 

older women: recommendations and challenges for the 21st century. Journal of 

the American Medical Women's Association (1972), 55(4), 210-215.  

Marchi, A. A., & Gurgel, M. S. (2010). Adherence to the opportunistic mammography 

screening in public and private health systems. Revista brasileira de ginecologia e 

obstetricia : revista da Federacao Brasileira das Sociedades de Ginecologia e 

Obstetricia, 32(4), 191-197.  

Marshall, T. (2005). Informed consent for mammography screening: Modelling the risks 

and benefits for American women. Health Expect, 8(4), 295-305.  

May, D. S., Kiefe, C. I., Funkhouser, E., & Fouad, M. N. (1999). Compliance with 

mammography guidelines: physician recommendation and patient adherence. 

Preventive Medicine, 28(4), 386-394. doi: 10.1006/pmed.1998.0443 

Meissner, H. I., Breen, N., Taubman, M. L., Vernon, S. W., & Graubard, B. I. (2007). 

Which women aren't getting mammograms and why? (United States). Cancer 

causes & control : CCC, 18(1), 61-70. doi: 10.1007/s10552-006-0078-7 

Miller, A. B., To, T., Baines, C. J., & Wall, C. (2002). The Canadian National Breast 

Screening Study-1: breast cancer mortality after 11 to 16 years of follow-up. A 

randomized screening trial of mammography in women age 40 to 49 years. 

Annals of Internal Medicine, 137(5 Part 1), 305-312.  



 118 

Millstine, D., David, P., & Pruthi, S. (2014). Tools of the trade: individualized breast 

cancer risk assessment. Journal of women's health (2002), 23(5), 434-436. doi: 

10.1089/jwh.2014.4761 [doi] 

Mishra, S. I., DeForge, B., Barnet, B., Ntiri, S., & Grant, L. (2012). Social determinants 

of breast cancer screening in urban primary care practices: a community-engaged 

formative study. Womens Health Issues, 22(5), e429-438. doi: 

10.1016/j.whi.2012.06.004 

Mobley, L. R., Kuo, T. M., Clayton, L. J., & Evans, W. D. (2009). Mammography 

facilities are accessible, so why is utilization so low? Cancer causes & control : 

CCC, 20(6), 1017-1028. doi: 10.1007/s10552-009-9295-1 

Nash, D., Chan, C., Horowitz, D., & Vlahov, D. (2007). Barriers and missed 

opportunities in breast and cervical cancer screening among women aged 50 and 

over, New York City, 2002. Journal of women's health (2002), 16(1), 46-56. doi: 

10.1089/jwh.2006.0079 

National Institute of Health, N. C. I. (2011). [Breast cancer risk assessment tool]. 

http://www.cancer.gov/bcrisktool/. 

National Institutes of Health, N. C. I. (2011). [Breast cancer risk assessment tool]. Web 

Page. 

Nystrom, L., & Larsson, L. G. (1993). Breast cancer screening with mammography. 

Lancet, 341, 1531-1532.  

O'Malley, A. S., Forrest, C. B., & Mandelblatt, J. (2002). Adherence of low-income 

women to cancer screening recommendations. Journal of general internal 

medicine, 17(2), 144-154.  

http://www.cancer.gov/bcrisktool/


 119 

O'Malley, A. S., Mandelblatt, J., Gold, K., Cagney, K. A., & Kerner, J. (1997). 

Continuity of care and the use of breast and cervical cancer screening services in a 

multiethnic community. Archives of Internal Medicine, 157(13), 1462-1470.  

O'Malley, A. S., Sheppard, V. B., Schwartz, M., & Mandelblatt, J. (2004). The role of 

trust in use of preventive services among low-income African-American women. 

Preventive Medicine, 38(6), 777-785. doi: 10.1016/j.ypmed.2004.01.018 

O'Neill, S. C., Bowling, J. M., Brewer, N. T., Lipkus, I. M., Skinner, C. S., Strigo, T. S., 

& Rimer, B. K. (2008). Intentions to maintain adherence to mammography. 

Journal of women's health (2002), 17(7), 1133-1141. doi: 10.1089/jwh.2007.0600 

Oeffinger, K. C., Fontham, E. T., Etzioni, R., Herzig, A., Michaelson, J. S., Shih, Y. C., . 

. . American Cancer, S. (2015). Breast Cancer Screening for Women at Average 

Risk: 2015 Guideline Update From the American Cancer Society. JAMA, 

314(15), 1599-1614. doi: 10.1001/jama.2015.12783 

Ooi, S. L., Martinez, M. E., & Li, C. I. (2011). Disparities in breast cancer characteristics 

and outcomes by race/ethnicity. Breast cancer research and treatment, 127(3), 1-

20.  

Owusu, G. A., Eve, S. B., Cready, C. M., Koelln, K., Trevino, F., Urrutia-Rojas, X., & 

Baumer, J. (2005). Race and ethnic disparities in cervical cancer screening in a 

safety-net system. Maternal and child health journal, 9(3), 285-295. doi: 

10.1007/s10995-005-0004-8 

Pace, L. E., & Keating, N. L. (2014). A systematic assessment of benefits and risks to 

guide breast cancer screening decisions. JAMA : the journal of the American 

Medical Association, 311(13), 1327-1335. doi: 10.1001/jama.2014.1398 [doi] 



 120 

Passmore, S. R., Williams-Parry, K. F., Casper, E., & Thomas, S. B. (2017). Message 

Received: African American Women and Breast Cancer Screening. Health 

Promot Pract, 18(5), 726-733. doi: 10.1177/1524839917696714 

Patterson, S. K., & Noroozian, M. (2012). Update on emerging technologies in breast 

imaging. Journal of the National Comprehensive Cancer Network : JNCCN, 

10(11), 1355-1362.  

Phillips, J. M., & Wilbur, J. (1995). Adherence to breast cancer screening guidelines 

among African-American women of differing employment status. Cancer 

nursing, 18(4), 258-269.  

Phillips, K. A., Kerlikowske, K., Baker, L. C., Chang, S. W., & Brown, M. L. (1998). 

Factors associated with women's adherence to mammography screening 

guidelines. Health services research, 33(1), 29-53.  

Phillips, K. A., Morrison, K. R., Andersen, R., & Aday, L. A. (1998). Understanding the 

context of healthcare utilization: assessing environmental and provider-related 

variables in the behavioral model of utilization. Health services research, 33(3 Pt 

1), 571-596.  

Purc-Stephenson, R. J., & Gorey, K. M. (2008). Lower adherence to screening 

mammography guidelines among ethnic minority women in America: a meta-

analytic review. Preventive Medicine, 46(6), 479-488. doi: 

10.1016/j.ypmed.2008.01.001 

Rahman, S. M., Dignan, M. B., & Shelton, B. J. (2003). Factors influencing adherence to 

guidelines for screening mammography among women aged 40 years and older. 

Ethnicity & disease, 13(4), 477-484.  



 121 

Rakowski, W., Breen, N., Meissner, H., Rimer, B. K., Vernon, S. W., Clark, M. A., & 

Freedman, A. N. (2004). Prevalence and correlates of repeat mammography 

among women aged 55-79 in the Year 2000 National Health Interview Survey. 

Preventive Medicine, 39(1), 1-10. doi: 10.1016/j.ypmed.2003.12.032 

Rakowski, W., Meissner, H., Vernon, S. W., Breen, N., Rimer, B., & Clark, M. A. 

(2006). Correlates of repeat and recent mammography for women ages 45 to 75 in 

the 2002 to 2003 Health Information National Trends Survey (HINTS 2003). 

Cancer epidemiology, biomarkers & prevention : a publication of the American 

Association for Cancer Research, cosponsored by the American Society of 

Preventive Oncology, 15(11), 2093-2101. doi: 10.1158/1055-9965.EPI-06-0301 

Rawl, S. M., Champion, V. L., Menon, U., & Foster, J. L. (2000). The impact of age and 

race on mammography practices. Health care for women international, 21(7), 

583-597.  

Rimer, B. K., Conaway, M. R., Lyna, P. R., Rakowski, W., Woods-Powell, C. T., 

Tessaro, I., . . . Barber, L. T. (1996). Cancer screening practices among women in 

a community health center population. American Journal of Preventive Medicine, 

12(5), 351-357.  

Russell, K. M., Champion, V. L., & Skinner, C. S. (2006). Psychosocial factors related to 

repeat mammography screening over 5 years in African American women. 

Cancer nursing, 29(3), 236-243.  

Russell, K. M., Perkins, S. M., Zollinger, T. W., & Champion, V. L. (2006). 

Sociocultural context of mammography screening use. Oncology nursing forum, 

33(1), 105-112. doi: 10.1188/06.ONF.105-112 



 122 

Sassi, F., Luft, H. S., & Guadagnoli, E. (2006). Reducing racial/ethnic disparities in 

female breast cancer: screening rates and stage at diagnosis. Am J Public Health, 

96(12), 2165-2172. doi: 10.2105/AJPH.2005.071761 

Schueler, K. M., Chu, P. W., & Smith-Bindman, R. (2008). Factors associated with 

mammography utilization: a systematic quantitative review of the literature. 

Journal of women's health (2002), 17(9), 1477-1498. doi: 10.1089/jwh.2007.0603 

Services, U. S. D. o. H. a. H. (2000). Healthy People 2010: Understanding and Improving 

Health. Washington, D.C.: Government Printing Office. 

Services, U. S. D. o. H. a. H. (2011a). Healthy People 2020. Washington DC: U.S. 

Department of Health and Human Services. 

Services, U. S. D. o. H. a. H. (2011b). National Prevention Council: National Prevention 

Strategy. Washington DC: Office of the Surgeon General. 

Shapiro, S. (1977). Evidence on screening for breast cancer from a raqndomized trial. 

Cancer, 39, 2772-2782.  

Shapiro, S. (1997). Periodic screening for breast cancer: the HIP Randomized Controlled 

Trial. Health Insurance Plan. Journal of the National Cancer 

Institute.Monographs, (22), 27-30.  

Shapiro, S., Strax, P., & Venet, L. (1966). Evaluation of periodic brest cancer screening 

with mammography. Journal of the American Medical Women's Association 

(1972), 195(9), 111-738.  

Shapiro, S., Strax, P., & Venet, L. (1971). Periodic breast cancer screening in reducing 

mortality from breast cancer. JAMA, 215(11), 1777-1785.  



 123 

Shapiro, S., Venet, W., Strax, P., Venet, L., & Roeser, R. (1985). Selection, follow-up, 

and analysis in the Health Insurance Plan study:  A randomized trial with breast 

cancer screening. National Cancer Institute Monography, 67, 65-74.  

Shippee, N. D., Mullan, R. J., Nabhan, M., Kermott, C. A., Hagen, P. T., Rhodes, D. J., . . 

. Murad, M. H. (2012). Adherence to preventive recommendations: experience of 

a cohort presenting for executive health care. Population health management, 

15(2), 65-70. doi: 10.1089/pop.2011.0029 

Siu, A. L., Bibbins-Domingo, K., Grossman, D. C., LeFevre, M. L., & Force, U. S. P. S. 

T. (2016). Convergence and Divergence Around Breast Cancer Screening. Ann 

Intern Med, 164(4), 301-302. doi: 10.7326/M15-3065 

Smith-Bindman, R., Miglioretti, D. L., Lurie, N., Abraham, L., Barbash, R. B., 

Strzelczyk, J., . . . Kerlikowske, K. (2006). Does utilization of screening 

mammography explain racial and ethnic differences in breast cancer? Annals of 

Internal Medicine, 144(8), 541-553.  

Smith, R. A. (2014). The value of modern mammography screening in the control of 

breast cancer: understanding the underpinnings of the current debates. Cancer 

Epidemiol Biomarkers Prev, 23(7), 1139-1146. doi: 10.1158/1055-9965.EPI-13-

0946 

Smith, R. A., Brooks, D., Cokkinides, V., Saslow, D., & Brawley, O. W. (2013). Cancer 

screening in the United States, 2013: a review of current American Cancer 

Society guidelines, current issues in cancer screening, and new guidance on 

cervical cancer screening and lung cancer screening. CA Cancer J Clin, 63(2), 88-

105. doi: 10.3322/caac.21174 



 124 

Smith, R. A., Cokkinides, V., & Eyre, H. J. (2007). Cancer screening in the United 

States, 2007: a review of current guidelines, practices, and prospects. CA: a 

cancer journal for clinicians, 57(2), 90-104.  

Smith, R. A., Saslow, D., Sawyer, K. A., Burke, W., Costanza, M. E., Evans, W. P., 3rd, . 

. . American Cancer Society Breast Cancer Advisory, G. (2003). American 

Cancer Society guidelines for breast cancer screening: update 2003. CA Cancer J 

Clin, 53(3), 141-169.  

Stanford, J. L., & Greenberg, R. S. (1989). Breast cancer incidence in young women by 

estrogen receptor status and race. American Journal of Public Health, 79(1), 71-

73.  

Steele-Moses, S. K., Russell, K. M., Kreuter, M., Monahan, P., Bourff, S., & Champion, 

V. L. (2009). Cultural constructs, stage of change, and adherence to 

mammography among low-income African American women. Journal of health 

care for the poor and underserved, 20(1), 257-273. doi: 10.1353/hpu.0.0123 

Stoddard, A. M., Rimer, B. K., Lane, D., Fox, S. A., Lipkus, I., Luckmann, R., . . . Urban, 

N. (1998). Underusers of mammogram screening: stage of adoption in five U.S. 

subpopulations. The NCI Breast Cancer Screening Consortium. Preventive 

Medicine, 27(3), 478-487.  

Strzelczyk, J. J., & Dignan, M. B. (2002). Disparities in adherence to recommended 

followup on screening mammography: interaction of sociodemographic factors. 

Ethnicity & disease, 12(1), 77-86.  

Sturtz, L. A., Melley, J., Mamula, K., Shriver, C. D., & Ellsworth, R. E. (2014). Outcome 

disparities in African American women with triple negative breast cancer: a 



 125 

comparison of epidemiological and molecular factors between African American 

and Caucasian women with triple negative breast cancer. BMC cancer, 14, 62. 

doi: 10.1186/1471-2407-14-62 

Sung, J. F., Alema-Mensah, E., & Blumenthal, D. S. (2002). Inner-city African American 

women who failed to receive cancer screening following a culturally-appropriate 

intervention: the role of health insurance. Cancer detection and prevention, 26(1), 

28-32.  

Surveillance, E., and End Results (SEER) Program. (2017, March 31, 2017). 

Surveillance, Epidemology, and End Results (SEER) Program.   Retrieved 

October 1, 2017, 2017, from http://seer.cancer.gov 

Swan, J., Breen, N., Coates, R. J., Rimer, B. K., & Lee, N. C. (2003). Progress in cancer 

screening practices in the United States: results from the 2000 National Health 

Interview Survey. Cancer, 97(6), 1528-1540. doi: 10.1002/cncr.11208 

Tabar, L., Duffy, S. W., & Chen, H. H. (1996). Re: Quantitative interpretation of age-

specific mortality reductions from the Swedish Breast Cancer-Screening Trials. 

Journal of the National Cancer Institute, 88(1), 52-55.  

Tabar, L., Duffy, S. W., Vitak, B., Chen, H. H., & Prevost, T. C. (1999). The natural 

history of breast carcinoma: what have we learned from screening? Cancer, 86(3), 

449-462.  

Tabar, L., Fagerberg, G., Chen, H. H., Duffy, S. W., Smart, C. R., Gad, A., & Smith, R. 

A. (1995). Efficacy of breast cancer screening by age. New results from the 

Swedish Two-County Trial. Cancer, 75(10), 2507-2517.  

http://seer.cancer.gov/


 126 

Tabar, L., Vitak, B., Chen, T. H., Yen, A. M., Cohen, A., Tot, T., . . . Duffy, S. W. 

(2011). Swedish two-county trial: impact of mammographic screening on breast 

cancer mortality during 3 decades. Radiology, 260(3), 658-663. doi: 

10.1148/radiol.11110469; 10.1148/radiol.11110469 

Taylor, A. M. (1992). Ataxia telangiectasia genes and predisposition to leukaemia, 

lymphoma and breast cancer. British journal of cancer, 66(1), 5-9.  

Tilanus-Linthorst, M., Verhoog, L., Obdeijn, I. M., Bartels, K., Menke-Pluymers, M., 

Eggermont, A., . . . Brekelmans, C. (2002). A BRCA1/2 mutation, high breast 

density and prominent pushing margins of a tumor independently contribute to a 

frequent false-negative mammography. International journal of cancer.Journal 

international du cancer, 102(1), 91-95. doi: 10.1002/ijc.10666 

U. S. Preventive Services Task Force. (2009). Screening for breast cancer: U.S. 

Preventive Services Task Force recommendation statement. Annals of Internal 

Medicine, 151(10), 716-726, W-236. doi: 10.1059/0003-4819-151-10-200911170-

00008 

U.S. Preventive Services Task Force. (2016, January 12, 2016). Breast Cancer Screening 

Final Recommendations.   Retrieved April 9, 2016, 2016, from 

http://www.uspreventiveservicestaskforce.org/Page/Document/convergence-and-

divergence-around-breast-cancer-screening/breast-cancer-screening1 

van Ravesteyn, N. T., Miglioretti, D. L., Stout, N. K., Lee, S. J., Schechter, C. B., Buist, 

D. S., . . . de Koning, H. J. (2012). Tipping the balance of benefits and harms to 

favor screening mammography starting at age 40 years: a comparative modeling 

http://www.uspreventiveservicestaskforce.org/Page/Document/convergence-and-divergence-around-breast-cancer-screening/breast-cancer-screening1
http://www.uspreventiveservicestaskforce.org/Page/Document/convergence-and-divergence-around-breast-cancer-screening/breast-cancer-screening1


 127 

study of risk. Annals of Internal Medicine, 156(9), 609-617. doi: 10.7326/0003-

4819-156-9-201205010-00002; 10.7326/0003-4819-156-9-201205010-00002 

Vernon, S. W., del Junco, D. J., Tiro, J. A., Coan, S. P., Perz, C. A., Bastian, L. A., . . . 

DiClemente, C. (2008). Promoting regular mammography screening II. Results 

from a randomized controlled trial in US women veterans. Journal of the National 

Cancer Institute, 100(5), 347-358. doi: 10.1093/jnci/djn026 

Vona-Davis, L., & Rose, D. P. (2009). The influence of socioeconomic disparities on 

breast cancer tumor biology and prognosis: a review. J Womens Health 

(Larchmt), 18(6), 883-893. doi: 10.1089/jwh.2008.1127 

Watson-Johnson, L. C., DeGroff, A., Steele, C. B., Revels, M., Smith, J. L., Justen, E., . . 

. Richardson, L. C. (2011). Mammography adherence: a qualitative study. Journal 

of women's health (2002), 20(12), 1887-1894. doi: 10.1089/jwh.2010.2724 

Welch, C., Miller, C. W., & James, N. T. (2008). Sociodemographic and health-related 

determinants of breast and cervical cancer screening behavior, 2005. Journal of 

obstetric, gynecologic, and neonatal nursing : JOGNN / NAACOG, 37(1), 51-57. 

doi: 10.1111/j.1552-6909.2007.00190.x 

Wilson, D. B., McClish, D., Tracy, K., Quillin, J., Jones, R., & Bodurtha, J. (2009). 

Variations in breast cancer screening and health behaviors by age and race among 

attendees of women's health clinics. Journal of the National Medical Association, 

101(6), 528-535.  

Wilson, S. (2007). Cognitive interview evaluation of the 2008 National Health Interview 

Survey supplement on immunizations & cancer screenings: Results of interviews 



 153 

age strata. Table 4 show Non-Hispanic White women had greater odds of long-term 

mammography utilization than African American women, while Hispanic women had 

lower odds of long-term mammography than African American women.  

Table 4.3 

Recent and Long-Term Mammography Utilization by Age Strata 
Age Strata Recent 

YES 

p<0.01 

%            n            OR          95% CI 

Long-term 

YES 

p<0.01 

 %            n           OR       95% CI 

43-49 yr (n=1,523)* 66.0 991 1.00        - 54.8 802 1.00        - 

50-64 yr (n=3,019) 72.8 2,149 1.38 1.17-1.63 69.9 2,069 1.92 1.65-2.23 

65-79 yr (n=1,792) 70.3 1,246 1.22 1.03-1.44 68.0 1,194 1.76 1.47-2.10 

TOTAL N=6334              4,386              4,065 

Note.  (*) Represents reference group. Weighted percentages shown. Statistically significant in 

boldface. CI= 95 % Confidence interval. OR= Unadjusted odds ratio. Yr = Year. Recent: women who 

had a mammogram within the last two years; Wald F(2,299=7.52, p<0.01. Long-term: women who 

had three or more mammograms over the past six years; Wald F(2, 299)=38.04, p<0.01. Total 

includes analysis for both yes and no for mammography utilization.  

 

 

Table 4.4 

Sample Characteristics:  Recent and Long-term Mammography Utilization by Race/ Ethnicity 

Race Recent 

YES 

p=0.09 

  %           n            OR          95% CI 

Long-term 

YES 

p<0.01 

  %              n          OR          95% CI 

Hispanic   (n=1.037) 67.1 686 0.88 0.73-1.07 56.6 597 0.78 0.63-0.95 

White       (n=3,019) 71.0 2,911 1.06 0.90-1.24 67.2 2,760 1.23 1.04-1.45 

AAa *           (n=1,792) 69.8 789 1.00        - 62.6 780 1.00        - 

TOTAL    N=6,334                 4,386                 4,065 

Note. (*) Represent reference group. Weighted percentages shown. Statistically significant in 

boldface. OR= Unadjusted odds ratio. CI=95% Confidence interval. Recent: women who had a 

mammogram within the last two years; Wald F(2, 299)=2.40, p=0.09. Long-term:  women who had 

three or more mammograms over the past six years; Wald F(2, 299)=19.43, p<0.01. Total includes 

analysis for both yes and no for mammography utilization. 
aAA = African American.  

 

4.7.1 African American Mammography Utilization Rates by Age Strata 

To determine if there were differences in mammography utilization rates for 

African American women by age strata, logistic regression results and recent and long-

term mammography utilization rates by age strata for African American women were 
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examined (Table 4.5).  Women in the older two African American age strata had greater 

odds of long-term mammography than women in the 43-49 age strata. Weighted 

percentages indicate 69.1% had recent mammography utilization and 62.1% had long-

term mammography utilization. 

Table 4.5 
 

African American Logistic Regression and Mammography Utilization Rates by Age Strata  

Age Group 

 

Recent 

p=0.12 

OR/ (95% CI) 

Recent 

YES 

(% / n) 

Long-term 

p<0.01 

OR/ (95% CI) 

 

Long-term 

YES 

(% / n) 

43-49 yr (n=299)* 1.00 - 64.8 194 1.00 - 52.8 148 

50-64 yr (n=551) 1.51 1.00-2.27 73.5 400 1.80 1.24-2.62 66.8 369 

65-79 yr (n=291) 1.15 0.77-1.71 67.8 195 1.75 1.18-2.59 66.1 191 

TOTAL n=1,141                                    69.1      789                                62.1      708 

Note. (*) Represent reference group. OR = Unadjusted odds ratio. CI = Confidence Interval. 

Statistically significant in boldface.  Weighted percentages shown. Yr = Year. Recent: women who 

had a mammogram within the last two years; Wald F(2, 299)=2.13, p=0.12.  Long-term:  women 

who had three or more mammograms over the past six years; Long-Term: Wald F(2, 299)=5.64, 

p<0.01. Total includes analysis for both yes and no for mammography utilization.  

 

4.7.2 Comparison of Unadjusted and Adjusted Model Variables  

To address research questions 2-4 examining the relationships between all or key 

predictor variables on  mammography utilization, logistic regression using the adjusted 

and unadjusted model variables to determine their relationship in predicting recent and 

long-term mammography utilization for the entire sample was performed. Using all 

model variables, Table 4.6 provides the logistic regression results for both recent and 

long-term mammography utilization without age stratification. The overall adjusted 

models for mammography utilization were statistically significant.  For the unadjusted 

recent mammography models, p values were statistically significant for all variables 

except race/ethnicity.  Table 4.6 more comprehensively evaluates the model variables’ 
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effect on mammography. Experiencing homelessness (p=0.12) and transportation delays 

(p=46) did not contribute to recent mammography significantly in the adjusted model; 

however, homelessness did contribute significantly in the adjusted model for long-term 

mammography utilization.  Transportation delays (p=0.21) also did not contribute 

significantly to long-term mammography utilization in the adjusted model.  

Race/ethnicity (p=0.09) was the only variable that did not contribute significantly to 

recent mammography utilization in the unadjusted model.  All variables contributed 

significantly to long-mammography utilization in the unadjusted model. 

4.7.3 Between Group Differences for Recent Mammography 

 Between group differences for recent mammography were further outlined in 

Table 4.6. Women in the 50-64 age strata had greater odds of recent mammography 

utilization than women in the 43-49 age strata in both the adjusted and unadjusted models 

(Table 4.6) (AOR: 1.28, OR: 1.38, p<0.01). Women in the 65-79 age strata only had 

greater odds of recent mammography utilization than women in the 43-49 age strata in 

the unadjusted model (OR: 1.22, p<0.01).  Racial differences were found in the adjusted 

model only, with Non-Hispanic White women having lower odds of recent 

mammography utilization than African Americans (AOR: 0.71, p<0.01).  There were 

similar statistically significant results of greater odds of recent mammography utilization 

in both the adjusted and unadjusted models for the following variables:  married (AOR: 

1.22, OR: 1.63 p<0.01); elevated Gail risk (AOR: 1.62, OR: 1.72, p<0.01); having a 

regular source of care (AOR:  3.28, OR: 5.51, p<0.01); having health insurance (AOR: 

2.91, OR: 5.00, p<0.01), and having an excellent/very good/good perceived health status 
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(AOR: 1.30, OR: 1.67, p<0.01).  Homelessness (OR: 0.43, p<0.01) and transportation 

delays (OR: 0.58, p<0.01) were only statistically significant in the unadjusted model, 

revealing lower odds of recent mammography utilization.  Each category of the income 

variable was statistically significant for both the adjusted and unadjusted models, with all 

having lower odds of recent mammography utilization than women in the highest income 

category. 

4.7.4 Between Group Differences for Long-Term Mammography 

 Between group differences for long-term mammography are also provided in 

Table 4.6. Women in the 50-64 age strata (AOR: 1.84, OR: 1.92, p<0.01), and 65-79 age 

strata (AOR: 1.30, OR: 1.76, p<0.01) had greater odds of long-term mammography 

utilization than women in the 43-49 age strata. Racial differences were found among 

adjusted and unadjusted models for both Hispanic and Non-Hispanic White women. 

Hispanic women (OR: 0.78, p<0.01) had lower odds of long-term mammography 

utilization than African American women in the unadjusted model only. Non-Hispanic 

White women (AOR: 0.81, p=0.01) had lower odds of long-term mammography 

utilization than African American women in the adjusted model. Conversely, Non-

Hispanic White women (OR: 1.23, p<0.01) had greater odds of long-term mammography 

utilization than African American women in the unadjusted model.  There were similar 

statistically significant results of greater odds of long-term mammography utilization for 

both adjusted and unadjusted models for the following variables:  married (AOR: 1.23, 

OR: 1.61, p<0.01); elevated Gail risk score (AOR: 1.82, OR: 2.16, p<0.01); having a 

regular source of care (AOR: 3.16, OR: 5.29 p<0.01); having health insurance (AOR: 

2.60, OR: 4.92, p<0.01), and having an excellent/very good/good perceived health status 
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(AOR: 1.33, OR: 1.74, p<0.01). Women who experienced homelessness (AOR: 0.63, 

p=0.02, OR: 0.37, p<0.01) had lower odds of long-term mammography utilization in the
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Table 4.6 

 

Relationship of Unadjusted and Adjusted Model Variables on Mammography Utilization 
 

Independent Variables 

                      (n=6,296)+ 

 

 

Age Strata 

Recent 

Unadjusted                        Adjusted 

 

                                        

p value     OR (CI)        p value    AOR (CI) 

<0.01                             <0.01 

Long-Term 

        Unadjusted                              Adjusted 

 

                                                             

p value       OR (CI)         p value       AOR (CI) 

<0.01                                  <0.01 

   43 – 49yr *           1.00                                   1.00         1.00                                      1.00 

   50 – 64yr           1.38(1.17-1.63)           1.28(1.07-1.55)         1.84(1.56 - 2.19)            1.92(1.65-2.23) 

   65 – 79yr           1.22(1.03-1.44)        0.89(0.72-1.10)         1.30(1.04 - 1.62)            1.76(1.47-2.10) 

Race/Ethnicity 0.09                                <0.01   0.01                                   <0.01 

   Hispanic           0.88(0.73-1.07) 0 .     1.18(0.96-1.46)         1.00(0.80 - 1.25)           0.78(0.63-0.95) 

   White           1.06(0.90-1.24)      0.71(0.60- 0.85)         0.81(0.67 - 0.97)           1.23(1.04-1.45) 

   AAa*           1.00                                  1.00         1.00                                       1.00 

Marital Status <0.01                                0.01 <0.01                                   <0.01 

   Married          1.63(1.44-1.85)                                1.22(1.05 -1.41)         1.23(1.08 - 1.41)          1.61(1.44-1.81) 

   Not Married*          1.00                                  1.00         1.00                                       1.00 

5-yr Gail Risk <0.01                              <0.01 <0.01                                  <0.01 

   >=1.67%           1.72(1.49 - 1.99) 1.62(1.37-1.92)         1.82(1.54 - 2.15)             2.16(1.87-2.49) 

   < 1.67%*           1.00                                  1.00         1.00                                       1.00 

Homelessness <0.01                                 0.12   0.02                                   <0.01 

   Yes           0.43(0.31 - 0.60) 0.75(0.52-1.08)         0.63(0.44 - 0.91)              0.37(0.27-0.51) 

   No*           1.00                                  1.00         1.00                                       1.00 

Regular Source of Care <0.01                               <0.01 <0.01                                   <0.01 

   Yes           5.51(4.40 - 6.91)                3.28(2.54-4.24)         3.16(2.41 - 4.13)               5.29(4.17-6.71) 

   No*           1.00                                  1.00         1.00                                        1.00 

Income <0.01                               <0.01 <0.01                                   <0.01 

   less than 1           0.28(0.22 - 0.34) 0.44(0.34-0.57)         0.42(0.32 - 0.55) 0.25(0.21-0.31) 

   1- < 2           0.30(0.25 - 0.37) 0.46(0.37-0.58)         0.49(0.40 - 0.61) 0.33(0.27-0.39) 

   2- < 3           0.48(0.40 - 0.58) 0.62(0.50-0.76)         0.67(0.55 - 0.83) 0.54(0.45-0.65) 

   3- < 4           0.63(0.51 - 0.71) 0.72(0.58-0.90)         0.82(0.64 - 1.05) 0.73(0.57-0.93) 

   4 or greater*           1.00                                  1.00         1.00                                        1.00 
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Independent Variables 

                      (n=6,296)+ 

 

 

 

Recent 

Unadjusted                        Adjusted 

 

                                        

p value     OR (CI)            p value          AOR (CI) 

 

Long-Term 

        Unadjusted                              Adjusted 

 

                                                             

p value       OR (CI)           p value                 AOR (CI) 

 

Transportation Delay <0.01                                 0.46    0.21    <0.01 

   Yes           0.58(0.41 - 0.81) 0.87(0.60-1.26)         0.80(0.56 - 1.13) 0.50(0.36-0.69) 

   No*           1.00                                   1.00         1.00                                        1.00 

Health Insurance <0.01                               <0.01 <0.01                                    <0.01 

   Yes           5.00(4.16 - 6.03) 2.91(2.32-3.63)          2.60(2.06 - 3.28) 4.92(4.10-5.90) 

   No*           1.00                                  1.00          1.00                                       1.00 

Perceived Health Status <0.01                               <0.01 <0.01                                    <0.01 

   Excellent/Very Good/ Good           1.67(1.44 - 1.93) 1.30(1.10-1.54)          1.33(1.11 - 1.59) 1.74(1.50-2.02) 

   Fair/Poor*           1.00                                  1.00          1.00                                       1.00 

Note. (*) Represent reference group. Statistically significant in boldface. CI = 95% Confidence interval. Recent: women who had a mammogram within the 

last two years; Adjusted model: Wald F(15, 286)=34.01, p<0.01.  Long-term:  women who had three or more mammograms over the past six years; 

Adjusted model: Wald F(15, 286)=36.77, p<0.01.  (+) Denotes final sample size due to missing values.  
aAA = African American. 
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adjusted and unadjusted models. Only women in the lower three income categories 

(<$38,870) had statistically significant lower odds of long-term mammography 

utilization in the adjusted model.  Women in all four of the lower income categories 

(<$51,870) had statistically significant lower odds of long-term mammography 

utilization in the unadjusted model. 

4.7.5 Comparison of Model Variables by Race and Age 

In examining if there is a difference in Gail risk scores on mammography 

utilization by race, both variable interactions for recent mammography utilization were 

not statistically significant, neither between age strata and the 5-yr Gail risk score, Wald 

F(2, 299)=0.03, p=0.96; nor between age strata and race, Wald F(4, 297)=0.99, p=0.41.  

Similarly, both variable interactions for long-term mammography utilization were not 

statistically significant: between age strata and the 5-yr Gail risk score, Wald F(2, 

299)=1.92, p=0.15; nor between age strata and race, Wald F(4, 297)=0.57, p=0.69. 

Tables 4.7 (recent mammography) and 4.8 (long-term mammography) provide 

logistic regression results and comparison between the nine adjusted and unadjusted 

model variables stratified by age strata. There are similar differences seen between the 

adjusted and unadjusted models when stratified by age strata, as well as several different 

effects among the variables (between unadjusted and adjusted models) than what is seen 

when variables are not stratified by age. 

Having a regular source of care were statistically significant across all three age 

strata in both the adjusted and unadjusted models for recent and long-term mammography 

utilization: recent 43-49 yr, (AOR: 2.98; OR: 5.32), 50-64 yr, (AOR: 2.96; OR: 5.44), 65-

79 yr, (AOR: 7.82; OR: 8.71), and long-term: 43-49 yr, (AOR: 2.56; OR: 4.47), 50-64 yr, 
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(AOR: 3.00; OR: 5.30), 65-79 yr, (AOR: 8.27; OR: 9.18), p<0.01.  Inclusion in the lower 

two income categories (<$25,870) were statistically significant across all three age strata 

in both the adjusted and unadjusted models for recent and long-term mammography 

utilization: recent 43-49 yr, (AOR: 0.48, 0.45, p=0.01); (OR: 0.29, 0.29, p<0.01), 50-64 

yr, (AOR: 0.42, 0.49; OR: 0.26, 0.27), 65-79 yr, (AOR: 0.39, 0.42; OR: 0.29, 0.35), 

p<0.01, and long-term: 43-49 yr, (AOR: 0.40, 0.44; OR: 0.23, 0.29), 50-64 yr, (AOR: 

0.42, 0.53; OR: 0.24, 0.29), 65-79 yr (AOR: 0.42, 0.47; OR: 0.27, 0.36), p<0.01. Having 

health insurance was statistically significant across all three age strata in both the 

adjusted and unadjusted models for recent and long-term mammography utilization 

except for long-term mammography for the 65-79 age strata adjusted model: recent 43-49 

yr, (AOR: 2.60; OR: 4.76), 50-64 yr, (AOR: 3.26; OR: 5.78), p<0.01, 65-79 yr, (AOR: 

4.3, p=0.04); (OR: 7.76, p<0.01), and long-term: 43-49 yr, (AOR: 2.09; OR: 4.10), 50-64 

yr, (AOR: 3.08; OR: 5.60), p<0.01, 65-79 yr, (AOR: 3.16, p=0.10), (OR: 6.97, p<0.01).  

Perceived health status was only statistically significant in both the adjusted and 

unadjusted models for the 65-79 age strata (AOR: 1.46, p=0.02; OR: 1.79, p<0.01) for 

recent mammography, and the 50-64 age strata (AOR: 1.35, p=0.03; OR: 1.93, p<0.01) 

for long-term mammography. An elevated Gail risk score was statistically significant in 

both the adjusted and unadjusted models for all age strata for recent and long-term 

mammography utilization except for the 43-49 age strata: recent, 43-49 yr,  (AOR: 1.78, 

p=0.08); (OR: 2.16, p=0.01), 50-64 yr, AOR: 1.62; OR: 1.74), 65-79 yr, (AOR: 1.64; OR: 

1.74), p<0.01, and long-term: 43-49 yr, (AOR: 3.15; OR: 3.62), 50-64 yr, (AOR: 1.89; 

OR: 2.06), 65-79 yr, (AOR: 1.59; OR: 1.77), p<0.01. 
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4.7.6 Between Group Differences for Recent by Age Strata 

The overall logistic regression models for each age strata were statistically 

significant (Table 4.7).  For the adjusted and unadjusted age strata models, woman in all 

age strata with a regular source of care:  43-49 yr, (AOR: 2.98; OR: 5.32), 50-64 yr, 

(AOR: 2.96; OR: 5.44), 65-79 yr, (AOR: 7.82; OR: 8.71), p<0.01, and health insurance: 

43-49 yr, (AOR: 2.60; OR: 4.76), 50-64 yr, (AOR: 3.26; OR: 5.78), p<0.01, 65-79 yr, 

(AOR: 4.3, p=0.04); (OR: 7.76, p<0.01), had greater odds of recent mammography 

utilization.  As shown in Table 4.7 for the 43-49 age strata, being married (OR: 1.67 

p<0.01); having an elevated Gail risk score (OR: 2.16, p=0.01), experienced 

homelessness (OR: 0.49, p=0.01), and an excellent/ very good/ good perceived health 

status (OR: 1.57, p=0.01) contributed statistically significantly to the unadjusted model, 

but not to the adjusted model. Women who experienced homelessness had lower odds of 

recent mammography utilization in the unadjusted model for the 43-49 (OR: 0.49, 

p=0.01) and 50-64 (OR: 0.42, p<0.01) age strata.  Women in the lower three income 

categories had lower odds of recent mammography utilization across all three age strata 

for both adjusted and unadjusted models: 43-49 yr, (AOR: 0.48, 0.45, 0.58, p=0.01); 

(OR: 0.29, 0.29, 0.44, p<0.01), 50-64 yr, (AOR: 0.42, 0.49, 0.60; OR: 0.26, 0.27, 0.45), 

65-79 yr, (AOR: 0.39, 0.42, 0.62; OR: 0.29, 0.35, 0.57), p<0.01 . For women in the 50-64 

age strata, Non-Hispanic White women (AOR:  0.62, p<0.01) had lower odds of recent 

mammography utilization than African American women. Women who were married had 

greater odds of recent mammography utilization for women in the 50-64 (OR: 1.61, 

p<0.01) and 65-79 (AOR: 1.40, p=0.02, OR: 1.78, p<0.01) age strata. Women with an 

elevated Gail risk score had greater odds of recent mammography utilization for the 50-
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64 (AOR: 1.62, OR: 1.74, p<0.01) and 65-79 (AOR: 1.65, OR: 1.74, p<0.01) age strata. 

Women in the 50-64 age strata with transportation delays (OR: 0.57, p=0.02) had lower 

odds of recent mammography utilization. Women with an excellent/ very good/ good 

perceived health status in the 43-49 (OR: 1.57, p=0.01), 50-64 (OR: 1.75, p<0.01) and the 

65-79 (AOR: 1.46, p=0.02, OR: 1.79, p<0.01) age strata had greater odds of recent 

mammography utilization. 

4.7.7 Between Group Differences for Long-Term by Age Strata 

Non-Hispanic White women in the 50-64 age strata (AOR:  0.76, p=0.03) had 

lower odds of long-term mammography utilization than African American women (Table 

4.8). Women with an elevated Gail risk score: 43-49 yr, (AOR: 3.15; OR: 3.62), 50-64 yr, 

(AOR: 1.89; OR: 2.06), 65-79 yr, (AOR: 1.59; OR: 1.77), p<0.01, and a regular source of 

care: 43-49 yr, (AOR: 2.56; OR: 4.47), 50-64 yr, (AOR: 3.00; OR: 5.30), 65-79 yr, 

(AOR: 8.27; OR: 9.18), p<0.01, had greater odds of long-term mammography utilization 

in the adjusted and unadjusted models across all three age strata.  The Gail risk score was 

more predictive for women in their 40s (AOR: 3.15, OR: 3.62, p<0.01) than for women 

in the other two groups.  Incomes in the lower two categories: 43-49 yr, (AOR: 0.40, 

0.44; OR: 0.23, 0.29), 50-64 yr, (AOR: 0.42, 0.53; OR: 0.24, 0.29), 65-79 yr (AOR: 0.42, 

0.47; OR: 0.27, 0.36), p<0.01, had lower odds of long-term mammography across the 

three age strata.  Having health insurance had greater odds of long-term mammography 

utilization except in the adjusted model for women in the 65-79 (AOR: 3.16, p=0.10) age 

strata. Having an excellent/ very good/ good  perceived health status had greater odds of 

long-term mammography in both the adjusted and unadjusted models for the 50-64 age 
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strata (AOR: 1.35, p=0.03, OR: 1.93, p<0.01).  Women across all three age strata with 

transportation delays:  43-49 yr, (OR: 0.41, p=0.02), 50-64 yr, (OR: 0.55, p=0.01), 65-79
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Table 4.7 

  

Relationship of Unadjusted and Adjusted Model Variables on Recent Mammography Utilization by Age Strata 

Independent Variables 

 

 

43 – 49 yr (n=1,519) 

    Unadjusted                        Adjusted 

                          

                                      

p value    OR (CI)       p value    AOR (CI)         

50 – 64 yr (n=2,996) 

    Unadjusted                   Adjusted  

 

 

p value   OR (CI)     p value    AOR (CI)  

65 – 79 yr (n=1,781) 

    Unadjusted               Adjusted  

 

 

p value   OR (CI)  p value   AOR (CI)             

Race/Ethnicity 0.53                               0.03 0.19                           <0.01 0.70                       0.06 

   Hispanic          0.93(0.63- 1.37)         1.31(0.85-2.02)         0.80(0.59-1.08)        0.99(0.69-1.42)       1.12(0.72-1.75)      1.48(0.90-2.45) 

   White          1.10 (0.78-1.55)         0.78(0.53-1.16)         0.99(0.76-1.28)        0.62(0.46-0.83)       1.14(0.84-1.54)      0.87(0.62-1.21) 

   AAa*          1.00                            1.00         1.00                          1.00       1.00                        1.00 

Marital Status <0.01                            0.38 <0.01                          0.20 <0.01                      0.02 

   Married         1.67(1.29-2.15)           1.14(0.84-1.55)         1.61(1.33-1.95)        1.15(0.93-1.43)      1.78(1.41-2.25)       1.40(1.07-1.82) 

   Not Married*         1.00                             1.00         1.00                          1.00      1.00                         1.00 

5-yr Gail Risk 0.01                              0.08 <0.01                        <0.01 <0.01                    <0.01 

   >=1.67%         2.16(1.18-3.96)            1.78(0.94-3.36)        1.74(1.39-2.18)         1.62(1.27-2.06)      1.74(1.39-2.17)       1.65(1.30-2.09) 

   < 1.67%*        1.00                              1.00        1.00                           1.00      1.00                         1.00 

Homelessness 0.01                             0.44 <0.01                          0.25 0.05                         0.26 

   Yes        0.49(0.28-0.85)            0.79(0.44-1.43)        0.42(0.27-0.65)         0.75(0.46-1.22)      0.35(0.12-1.00)       0.55(0.19-1.57) 

   No*        1.00                              1.00        1.00                           1.00      1.00                         1.00 

Regular Source of Care <0.01                          <0.01 <0.01                        <0.01 <0.01                    <0.01 

   Yes        5.32(3.75-7.54)            2.98(1.94-4.57)       5.44(3.94-7.51)         2.96(2.05-4.30)     8.71(4.75-15.96)    7.82(4.12-14.82) 

   No*        1.00                              1.00       1.00                           1.00     1.00                        1.00 

Income  <0.01                             0.01 <0.01                        <0.01 <0.01                    <0.01 

   less than 1        0.29(0.19-0.42)            0.48(0.29-0.81)      0.26(0.19-0.36)          0.42(0.29-0.63)       0.29(0.19-0.45)      0.39(0.24-0.65) 

   1- < 2        0.29(0.20-0.43)            0.45(0.27-0.74)      0.27(0.20-0.36)          0.49(0.34-0.70)       0.35(0.24-0.52)      0.42(0.28-0.65) 

   2- < 3        0.44(0.30-0.66)            0.58(0.38-0.90)      0.45(0.34-0.59)          0.60(0.44-0.81)       0.57(0.38-0.85)      0.62(0.41-0.95) 

   3- < 4        0.67(0.43-1.04)            0.79(0.50-1.25)       0.59(0.43-0.81)          0.72(0.51-1.01)       0.63(0.40-1.01)      0.62(0.39-1.00) 

   4 or greater*        1.00                              1.00      1.00                            1.00       1.00                        1.00 

Transportation Delay 0.05                              0.43 0.02                            0.57 0.23                         0.99 

   Yes       0.48(0.23-1.01)             0.73(0.34-1.58)       0.57(0.36-0.91)         0.86(0.51-1.45)       0.68(0.37-1.28)      1.00(0.49-2.03) 

   No*       1.00                               1.00       1.00                           1.00       1.00                        1.00 

Health Insurance <0.01                         <0.01 <0.01                       <0.01 <0.01                      0.04 

   Yes      4.76(3.45-6.57)             2.60(1.72-3.93)       5.78(4.53-7.37)         3.26(2.47-4.30)       7.76(2.19-27.54)  4.30(1.12-16.51) 

   No*      1.00                               1.00       1.00                           1.00       1.00                        1.00 
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Independent Variables 

 

 

43 – 49 yr (n=1,519) 

    Unadjusted                        Adjusted 

                          

                                      

p value    OR (CI)       p value    AOR (CI)         

50 – 64 yr (n=2,996) 

    Unadjusted                   Adjusted  

 

 

p value   OR (CI)     p value    AOR (CI)  

65 – 79 yr (n=1,781) 

    Unadjusted               Adjusted  

 

 

p value   OR (CI)  p value   AOR (CI)             

Perceived Health Status 0.01                              0.32 <0.01                          0.12 <0.01                      0.02 

   Excellent/Very     

Good/Good 

    1.57(1.12-2.20)              1.23(0.82-1.83)       1.75(1.41-2.17)         1.24(0.94-1.64)        1.79(1.34-2.38)     1.46(1.06-1.99) 

   Fair/Poor*     1.00                                1.00       1.00                           1.00       1.00                        1.00 

Note. (*) Represent reference group. Statistically significant in boldface. CI = 95% Confidence Interval. Yr = year. AOR = Adjusted Odds Ratio.  OR = Odds 

Ratio. Recent: women who had a mammogram within the last two years; Adjusted models: (43-49 age strata) Wald F(13, 288)=10.86, p<0.01, (50-64 age strata) 

Wald F(13, 288)=23.43, p<0.01, and (65-79 age strata) Wald F(13, 288)=10.07, p<0.01.  
aAA = African American. 
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Table 4.8 

  

Relationship of Unadjusted and Adjusted Model Variables on Long-Term Mammography Utilization by Age Strata  

Independent  

Variables 

 

 

43 – 49 yr (n=1,519) 

  Unadjusted                        Adjusted 

 

                                                

p value   OR (CI)    p value    AOR (CI)                                      

50 – 64 yr (n=2,996) 

    Unadjusted                    Adjusted 

                       

                                               

p value   OR (CI)    p value    AOR (CI)                              

65 – 79 yr (n=1,781) 

   Unadjusted                      Adjusted 

                        

                                                

p value   OR (CI)      p value   AOR (CI)                          

Race/Ethnicity 0.02                           0.45 0.01                          0.03 0.03                            0.64 

   Hispanic       0.78(0.53-1.15)          0.99(0.65-1.51)       0.88(0.64-1.20)          1.07(0.76-1.51)        0.73(0.47-1.12)          0.86(0.53-1.41) 

   White       1.18(0.86-1.62)          0.84(0.59-1.20)       1.23(0.95-1.59)          0.76(0.59-0.99)        1.15(0.84-1.60)          0.85(0.60-1.20) 

   AAa*       1.00                            1.00       1.00                            1.00        1.00                            1.00 

Marital Status <0.01                         0.60 <0.01                          0.33 <0.01                        <0.01 

   Married      1.59(1.26-2.00)           1.08(0.82-1.41)      1.60(1.32-1.94)          1.12(0.90-1.40)        2.11(1.67-2.66)         1.66(1.28-2.16) 

   Not Married *      1.00                             1.00      1.00                             1.00        1.00                           1.00 

5-yr Gail Risk  <0.01                      <0.01 <0.01                        <0.01 <0.01                        <0.01 

   >=1.67%       3.62(2.01-6.50)           3.15(1.71-5.83)      2.06(1.65-2.58)           1.89(1.48-2.41)        1.77(1.39-2.25)         1.59(1.23-2.06) 

   < 1.67%*      1.00                             1.00      1.00                             1.00        1.00                           1.00 

Homelessness <0.01                        0.01 <0.01                          0.15 0.14                            0.60 

   Yes      0.30(0.17-0.54)           0.45(0.25-0.83)     0.42(0.27-0.64)            0.71(0.45-1.12)        0.46(0.16-1.31)          0.75(0.26-2.20)      

   No*      1.00                             1.00     1.00                              1.00        1.00                            1.00 

Regular Source of Care <0.01                      <0.01 <0.01                        <0.01 <0.01                         <0.01 

   Yes      4.47(2.98-6.69)           2.56(1.56-4.18)     5.30(3.87-7.26)            3.00(2.11-4.27)        9.18(4.84-17.42)      8.27(4.11-16.61) 

   No*      1.00                             1.00     1.00                              1.00        1.00                          1.00 

Income <0.01                      <0.01 <0.01                        <0.01 <0.01                         <0.01 

   less than 1      0.23(0.16-0.34)           0.40(0.25-0.64)      0.24(0.18-0.32)           0.42(0.29-0.60)        0.27(0.18-0.43)          0.42(0.25-0.70) 

   1- < 2      0.29(0.20-0.42)           0.44(0.28-0.68)      0.29(0.22-0.38)           0.53(0.39-0.72)        0.36(0.25-0.51)          0.47(0.31-0.70) 

   2- < 3      0.52(0.36-0.74)           0.67(0.45-1.00)      0.49(0.37-0.65)           0.66(0.48-0.90)        0.57(0.37-0.87)          0.64(0.40-1.00) 

   3- < 4      0.85(0.56-1.28)           1.00(0.67-1.51)      0.58(0.41-0.83)           0.71(0.49-1.02)        0.79(0.47-1.33)          0.80(0.47-1.35) 

   4 or greater*      1.00                             1.00      1.00                             1.00        1.00                            1.00 

Transportation Delay 0.02                          0.44 0.01                            0.72 0.01                              0.23 

   Yes       0.41(0.19-0.88)          0.73(0.33-1.61)       0.55(0.36-0.86)          0.91(0.55-1.51)       0.45(0.24-0.84)           0.65(0.32-1.32) 

   No*       1.00                            1.00       1.00                            1.00       1.00                             1.00 

Health Insurance <0.01                      <0.01 <0.01                        <0.01 <0.01                          0.10 

   Yes       4.10(2.95-5.70)          2.09(1.38-3.16)       5.60(4.38-7.15)          3.08(2.32-4.10)       6.97(1.94-25.04)       3.16(0.83-11.98) 

   No*       1.00                            1.00       1.00                            1.00       1.00                           1.00 
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Independent  

Variables 

 

 

43 – 49 yr (n=1,519) 

  Unadjusted                        Adjusted 

 

                                                

p value   OR (CI)    p value    AOR (CI)                                      

50 – 64 yr (n=2,996) 

    Unadjusted                    Adjusted 

                       

                                               

p value   OR (CI)    p value    AOR (CI)                              

65 – 79 yr (n=1,781) 

   Unadjusted                      Adjusted 

                        

                                                

p value   OR (CI)      p value   AOR (CI)                          

Perceived Health Status <0.01                         0.19 <0.01                          0.03 <0.01                           0.08 

   Excellent/Very     

Good/Good 

      1.87(1.35-2.60)         1.30(0.88-1.91)      1.93(1.55-2.39)           1.35(1.03-1.76)       1.76(1.35-2.30)          1.33(0.97-1.83) 

   Fair/Poor*       1.00                           1.00      1.00                             1.00       1.00                            1.00 

Note. (*) Represent reference group. Statistically significant in boldface. CI = 95% Confidence Interval. Yr = year. AOR = Adjusted Odds Ratio.  OR = Odds 

Ratio.  Long-term:  women who had three or more mammograms over the past six years; Adjusted models: (43-49 age strata) Wald F(13, 288)=10.08, p<0.01,  

(50-64 age strata) Wald F(13, 288)=24.77, p<0.01, and (65-79 age strata) Wald F(13, 288)=10.36, p<0.01. 
aAA = African American. 
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yr, (OR: 0.45, p=0.01), had lower odds of long-term mammography utilization in the 

unadjusted model.  Homelessness was only statistically significant for women in the 43-

49 (AOR: 0.45, p=0.01, OR: 0.30, p<0.01) and 50-64 (OR: 0.42, p<0.01) age strata. 

Being married was a statistically significant contributor in both the adjusted and 

unadjusted models only in the 65-79 age strata (AOR: 1.66, OR: 2.11, p<0.01). Being 

married was statistically significant in the unadjusted model for the 43-49 (OR:1.59, 

p<0.01) and 50-64 (OR: 1.60, p<0.01) age strata. Homelessness was a statistically 

significant contributor in the adjusted and unadjusted models for the 43-49 (AOR: 0.45, 

p=0.01, OR: 0.30, p<0.01) age strata, yet only contributed to the unadjusted model for the 

50-64 (OR: 0.42, p<0.01) age strata. 

4.7.8 Gail Risk Scores on Mammography by Race 

Interactions were tested between race and the 5-yr Gail risk score for both recent 

and long-term mammography utilization.  The interactions were not statistically 

significant for recent mammography, Wald F(2, 299)=1.76, p=0.18, nor for long-term 

mammography adherence, Wald F(2, 299)=0.58, p=0.56. 

4.8 Discussion 

The results of this study confirm previous mammography findings. The study 

results provided new information on mammography behaviors of Non-Hispanic White 

women and African American women in their 40s.  This was the first study to use 

calculated Gail risk scores from the 2010 NHIS data, as well as the first study to use the 

temporary homelessness variable in predicting mammography utilization using national-

level data.  
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 These study findings confirm that race/ethnicity, age, and socioeconomic 

(income) disparities still exist in mammography screening utilization (American Cancer 

Society, 2017; Centers for Disease & Prevention, 2012; Rakowski et al., 2004; White et 

al., 2017).  Fewer women in the 43-49 age strata utilized mammography, which may be 

attributed to prominent mammography guidelines not promoting mammography 

commencement at 40 due to the mammography controversy (Bjurstam et al., 2003; 

Nystrom et al., 1993; U. S. Preventive Services Task Force, 2009).  At the time of study 

data collection, mammography guidelines did not aggressively promote individualized 

risk assessment. Therefore, as expected overall among all ages, women in the older two 

age strata had greater odds of both recent and long-term mammography utilization than 

women in their 40s, which aligned with the preponderance of screening guidelines 

recommending regular mammography begin at age 50 (Nash et al., 2007; Rakowski et 

al., 2006; Siu et al., 2016; Smith et al., 2013).  Higher odds of both recent and long-term 

mammography for women in the 50-64 age strata prevailed throughout logistic regression 

testing of unadjusted and adjusted, which has been prevalent in previous studies (Centers 

for Disease Control and, 2012; Legler, Breen, Meissner, Malec, & Coyne, 2002; 

Rakowski et al., 2004).  In this study, women in the older two age strata participated most 

in mammography, and more heavily in continued long-term mammography; with the 

older 65-79 age strata having the higher odds of long-term mammography. This was an 

improvement over earlier studies using the NHIS data, which indicated women in the 

older group participated less in mammography (Hiatt et al., 2002; Legler et al., 2002; 

Swan, Breen, Coates, Rimer, & Lee, 2003).   
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 African American patterns of long-term mammography utilization aligned with 

general long-term mammography utilization for all three races together, with the two 

older age strata having greater odds of long-term mammography than African American 

women in their 40s.  This finding may be attributed to the cross-sectional nature of the 

study, and the mammography controversy with its associated ambiguity surrounding 

commencement for younger women. Since study findings indicate that fewer African 

American women in their 40s are continuing with long-term mammography, an 

evaluation of their individual risk along with an understanding of the timeframes between 

mammograms is warranted due to the aggressive cancer morphology of some breast 

cancer in this population. Should long-term mammography trends in this population 

continue to decline, a more widened breast cancer mortality disparity could be seen 

(Carey et al., 2006; Ooi et al., 2011; Rahman, Dignan, & Shelton, 2003; Rawl et al., 

2000; van Ravesteyn et al., 2012).  A potential positive improvement in mammography 

behaviors for African American in their 40s was seen, with participation in recent 

mammography utilization rates not statistically significantly different than the other 

races.   

A key finding of this study, which is consistent with more recent analyzed 2015 

NHIS  data, was mammography utilization behaviors of Non-Hispanic White women, in 

which adjusted results showed lower odds of recent and long-term mammography for this 

group as compared African American women (White et al., 2017).  Although previous 

studies using 2005 or earlier NHIS or other national-level data show a converse result, 

these updated results could indicate targeted efforts in the African American community 
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in mitigating screening disparities (Amirikia et al., 2011; Rakowski et al., 2004; 

Rakowski et al., 2006; Samson et al., 2016; Swan et al., 2003).    

Another key finding of this study was that Non-Hispanic White women in the 50-

64 age strata had lower odds of both recent and long-term mammography utilization as 

compared to African American women in the same age strata. This finding is different 

from previous national-level data studies showing Non-Hispanic White women in the 50-

64 age strata with the highest recent mammography rates among ethnicities included 

(Rakowski et al., 2006; Rao, Breen, & Graubard, 2016; Swan et al., 2003).  This finding 

is consistent with recent 2015 NHIS data analysis (White et al., 2017).  This could signal 

that women of color are better understanding their breast cancer risk.  

All independent variables contributed as predictors for recent mammography in 

the adjusted model except for homelessness and transportation, while only transportation 

did not contribute to the adjusted long-term model.  Although these results were 

consistent with the literature for mammography predictors, homelessness and 

transportation delay were statistically significant contributors in the unadjusted models 

(Hiatt et al., 2002; Rakowski et al., 2006; White et al., 2017).  The prevailing literature 

guided the selection of the variables, thus this study confirmed the validity of each as a 

predictor of mammography in the unadjusted model (Rakowski et al., 2004).  

Gail risk score was a predictor for all age strata in both adjusted models for recent 

and long-term mammography except for the recent 43-49 age strata.  Regular source of 

care and income were the only two predictors that contributed statistically significantly to 

both recent and long-term mammography utilization for all age strata, which is consistent 

with previous studies (Rakowski et al., 2004; Rakowski et al., 2006; Rao et al., 2016).  
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Women in the youngest age strata who had experienced homelessness had lower odds of 

long-term mammography in both unadjusted and adjusted models. These finding related 

to homelessness is consistent with the literature that suggests that women will delay 

preventive health needs to meet their basic necessity challenges (shelter, food, clothing, 

etc.) (Chau et al., 2002; Gelberg et al., 2000; Moxley & Washington, 2016).   

Women in the older age strata who reported excellent or good perceived health 

were more likely to report recent mammography. Women in the middle age strata who 

reported an excellent or good perceived health were more likely to report long-term 

mammography. This is born out in the literature that having an excellent or good 

perception of one’s health would lead to greater mammography participation (Rakowski 

et al., 2004; Rao, Graubard, Breen, & Gastwirth, 2004).  Marital status was only a 

mammography utilization predictor with the oldest age strata in the adjusted model, 

verifying the importance of partner support for this age strata, suggesting perhaps 

motivation for improved quality of life and preventive health services with the presence 

of a spouse (Allen, Stoddard, & Sorensen, 2008; Farmer, Reddick, D'Agostino, & 

Jackson, 2007; Mobley, Kuo, Clayton, & Evans, 2009).  

Lower income was negatively associated with less mammography utilization in 

this study.  Including financial resources as a sociodemographic predictor for 

mammography utilization has been associated throughout the literature (Rakowski et al., 

2004; Rakowski et al., 2006; Rao et al., 2016). This might signal that the youngest and 

oldest age strata might be aware of community resources to meet their mammography 

needs. For the oldest age strata, they do contend with lowered and fixed incomes, which 

might inform their decision to delay mammography (Jennings-Dozier & Lawrence, 2000; 
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Kolb, 2006; Rakowski et al., 2006). Having health insurance was less of a factor for long-

term mammography utilization for the oldest age strata.  Although this study data was 

obtained pre-Patient Protection and Affordable Care Act (ACA), health insurance may 

not have been a barrier for the older age strata due to Medicare coverage, a free health 

insurance for older Americans beginning at age 65.      

Although study participants did not know their Gail risk score, questions from the 

NHIS allowed Gail risk score calculations ex post facto, which provided a rare element to 

this study.  These study findings were able to show that there was no difference in 5-year 

Gail risk score across age strata and races.  Study findings also showed that an elevated 

5-year Gail was a recent mammography utilization predictor for the two older age strata, 

and a long-term mammography utilization predictor for all three age strata.  These 

findings support the importance of women knowing their individual breast cancer risk, 

informing their mammography utilization (Anderson, 2010; Antill et al., 2006; Pace & 

Keating, 2014). 

4.8.1 Strengths 

This hypothesis-driven secondary data analysis study offered several strengths.  

The large national dataset provided optimal power, extensive variables, and 

generalizability of study results.  The conceptual tenets of the BMVP were strengths of 

the study that allowed for evaluation of vulnerable population domains (Austin et al., 

2008; Babitsch, Gohl, & von Lengerke, 2012; Gelberg et al., 2000; Oser, Bunting, Pullen, 

& Stevens-Watkins, 2016).  The vast number of variables within the 2010 NHIS allowed 

the Gail risk score to be calculated.  Although study participants did not know their 

individual breast cancer risk and did not make mammography utilization decisions using 
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knowledge of their risk, utilization of the Gail risk score was both a strength and 

limitation of this study.  Had women known their Gail risk, it would have factored into 

their mammography decisions.  Another limitation of the Gail risk score in the NHIS is 

that it does not account for women with atypical ductal hyperplasia (ADH), which is only 

diagnosed with screening mammography. Since ADH is a risk factor for developing 

breast cancer, women in the study may have potentially had ADH but were not noted as 

such in this study (Howard-McNatt, 2017; Purcell & Norris, 1998).  

4.8.2 Limitations 

Limitations of this study included its secondary data analysis design, income 

variable complexities, and participant self-report.  Secondary data analysis has inherent 

design limitations, in that, the original data was not collected for the specific purpose of 

this study, as there are capture and collection limits of multi-purpose survey data.  

Therefore, design of a new study would allow for greater specific information on 

mammography utilization.  Even though secondary data presented inherent limitations, 

the data set was extremely well suited for my research questions through its specific 

design to study mammography.  Calculations for the income variable were a limitation, 

as multiples of the 2009 poverty threshold for a family of two ($13,000) was used 

irrespective of whether women were from a family of < or > three, which may have 

caused some inherent variance. Additionally, the five sets of the multiple income variable 

complicated regression analysis computations. Yet, without the imputed income, the data 

would have included 20% missing income data, significantly impacting analysis.  Self-

report data also has intrinsic limitation factors: recall problems, overestimation, and 

telescoping (Caplan, Mandelson, Anderson, & Health Maintenance, 2003; Cronin et al., 
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2009; King, Rimer, Trock, Balshem, & Engstrom, 1990; Paskett et al., 1996).  Despite 

the innate parameters surrounding self-report, it is still shown to be accurate and reliable 

(Mack, Pavao, Tabnak, Knutson, & Kimerling, 2009; Newell, Girgis, Sanson-Fisher, & 

Savolainen, 1999). Lastly, while this study data is not as recent, it does still offer valuable 

insight into mammography utilization dynamics that should be further explored.   

4.8.3 Research and Practice Implications 

This study findings show that greater mammography among younger African 

American women is not increasing the incidence of breast cancer seen in the literature.  It 

is not clear if younger African American women are aware of their breast cancer risk, 

breast cancer incidence, and treatment or mortality rates.  This study results show that 

there is no statistically significant difference in mammography utilization by age strata 

for African American women that differed in what is seen when Non-Hispanic White, 

African American, and Hispanic women were compared together.  Therefore African 

American women in the different age strata are using mammography similarly as women 

in other races and age strata.  

There are still unresolved questions that should be further explored.  Temporary 

and long-term homelessness should be further explored in the context closer to the 

expressed mammography behavior, to better determine its effect. Delays in transportation 

also should be further explored to determine its effect in an adjusted model.  Further 

research is needed to determine how much younger women should be participating in 

mammography after they have explored their risk with their provider.      

It is encouraging to see that mammography use among African American and 

Hispanics women increasing; however it is concerning that non-Hispanic White women 
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have lower mammography use than in previous iterations of the NHIS (Rakowski et al., 

2004; Rakowski et al., 2006; Rao et al., 2016; Swan et al., 2003).  Future research is 

needed to explore why Non-Hispanic White women have lowered mammography 

utilization. It is also recommended that future breast cancer and mammography disparity 

research focus in the following areas:  predictors inherent to vulnerable populations;  

individual breast cancer risk tools like the Gail; how risk tools can improve 

mammography utilization and breast cancer health disparities; race and mammography; 

mammography adherence using current recommended mammography guidelines; and 

continued utilization of individualized breast cancer risk tools that may include 

evaluation of women with ADH.  Continual testing of mammography predictors is 

needed as systems and national healthcare policies change, and translation of that 

knowledge into practice (Kearney & Murray, 2009; Warnecke et al., 2008). 

4.8.4 Conclusion   

Mammography screening has a vital place in the continuum of early breast cancer 

detection and in assisting in mitigating breast cancer health disparities.  For African 

American women, despite mammography’s increased utilization by the two older age 

strata, it is important for women in their 40s to know their risk and consult with their 

health provider concerning commencement, frequency, and adjunct detection modalities. 

As new dynamics and interactions present, it is important to continue studying their 

impact on mammography utilization, so that continued improvements, knowledge, and 

breast cancer health disparity mitigation strategies can be garnered. 
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