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, Dufty, 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,
2013Db).

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
etal., 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
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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 Long-term
YES YES
p<0.01 p<0.01
% n OR 95% CI % 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) 703 | 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 Long-term
YES YES
p=0.09 p<0.01
% n OR 95%CI | % 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 | 2911 | 1.06 |0.90-1.24 | 67.2 2,760 | 1.23 1.04-1.45

AA** (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.

2AA = 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 Recent Long-term Long-term
p=0.12 YES p<0.01 YES
OR/ (95% CI) (% /n) OR/ (95% CI) (% /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

Recent Long-Term
Independent Variables Unadjusted Adjusted Unadjusted Adjusted
(n=6,296)"
pvalue OR (CI) p value AOR (CI) p value OR (CI) p value AOR (CI)
Age Strata <0.01 <0.01 <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) 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)
AA** 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
S-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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Recent Long-Term
Independent Variables Unadjusted Adjusted Unadjusted Adjusted
(n=6,296)"
pvalue OR (CI) p value AOR (CI) 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.




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) 50 — 64 yr (n=2,996) 65-79 yr (n=1,781)
Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
pvalue OR (CI) pvalue AOR (CI) pvalue OR(CI) pvalue AOR (CI) pvalue OR (CI) pvalue 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)
AA* 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

Unadjusted

pvalue OR (CI)

43 — 49 yr (n=1,519)
Adjusted

pvalue AOR (CI)

Unadjusted

pvalue OR (CI)

50 — 64 yr (n=2,996)
Adjusted

pvalue AOR (CI)

Unadjusted

6579 yr (n=1,781)
Adjusted

pvalue OR (CI) pvalue AOR (CI)

Perceived Health Status 0.01 0.32 <0.01 0.12 <0.01 0.02
Excellent/Very 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)
Good/Good
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.

2AA = 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 43 - 49 yr (n=1,519) 50 — 64 yr (n=2,996) 65 -79 yr (n=1,781)
Variables Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted
pvalue OR(CI) pvalue AOR (CI) pvalue OR(CI) pvalue AOR (CD) pvalue OR(CI) pvalue 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)
AA* 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

Unadjusted

43 - 49 yr (n=1,519)
Adjusted

pvalue OR (CI) pvalue AOR (CI)

Unadjusted

pvalue OR (CI) pvalue

50 — 64 yr (n=2,996)
Adjusted

AOR (CI)

Unadjusted

p value OR (CI)

65 —79 yr (n=1,781)
Adjusted

pvalue AOR (CI)

Perceived Health Status | <0.01 0.19 <0.01 0.03 <0.01 0.08
Excellent/Very 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)
Good/Good
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.

2AA = African American.




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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