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ABSTRACT 
 

Breast cancer is the most common cancer in women. Although black women 

have a lower incidence of breast cancer compared to white women, their overall 

mortality is higher. Black women are more likely to get cancer at a younger age and at 

a more advanced stage. Mammography is the best form of secondary prevention for 

breast cancer; however, previous research indicates that black women over 40 are less 

likely to receive a mammogram than white women. Mammography utilization in 

women under 40 has had little evaluation. Employing a logistic regression analysis to 

the 2006 Medical Expenditure Panel Survey Household Component, this study 

attempts to determine if racial disparities do exist in mammography utilization, as this 

could indicate a need for a change in policy with regards to screening for breast cancer. 

This analysis finds that race is associated with mammography utilization. The results 

indicate that controlling for income, education, age and insurance status, black women 

age 30 to 39 are on average more likely to have ever had a mammogram than white 

women in this age group. Demographic and personal characteristics also differ in 

importance across different racial and ethnic groups. Future research should focus on 

women with increased risk factors such as a family history of breast cancer or a genetic 
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predisposition to determine if screening differs by race among women of different 

risks.  When considering future policies, it is important to enable women to know their 

personal risk, as well as ensure that high-risk women of any age continue to be able to 

access preventive screening. 
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Chapter 1.  Introduction 

Breast cancer is the most common cancer in women and is also responsible for 

the largest number of deaths (Jemal et al. 2008). Despite advances in cancer 

treatments, breast cancer continues to take the lives of tens of thousands of women 

each year. In 2009, it is estimated that over 190,000 women will be diagnosed with 

breast cancer and that around 40,000 will die of the disease (SEER 2009). While there 

is no known way to prevent breast cancer, mammography is the best secondary 

prevention method for increasing the chance of survival (Kelsey and Bernstein 1996). 

The recommended age for most women to begin getting a mammogram is 50; those 

with increased risk factors may receive a different recommendation from their 

physician (National Preventive Services Task Force 2009). Some of these risk factors 

include a family history of breast cancer, a personal history of breast cancer, a presence 

of the BRCA gene or nontherapeutic radiation to the breasts (Dershaw 2000). This 

recommendation for mammography screenings was recently altered by the National 

Preventive Services Task Force (2009), raising the suggested age for mammograms 

from 40 to 50.  

While black women overall have a lower incidence of breast cancer compared 

to white women, their mortality rate is higher: 34.1 deaths per 100,000 compared to 

24.6 deaths per 100,000 in 2005 (U.S. Cancer Statistic Working Group 2006). This 

lower survival rate for African American women can be traced to a more advanced 
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stage of cancer at diagnosis as well as a higher prevalence of cancer at relatively 

younger ages, both of which create a higher likelihood of mortality. About 6% of 

breast cancers among Hispanic and African American women occur in women under 

age 35, compared to about 3% in white women (Shavers et al. 2003). According to 

Oluwole and colleagues (2003) increasing use of mammography has been shown to be 

effective in reducing disparities in diagnosis and mortality; however, African American 

and Hispanic women consistently underutilize preventative care services (Peek and 

Han 2004; Sassi et al. 2006).  

While most previous research has focused on women age 40 and older there is 

little literature on racial disparities in mammography utilization within a younger 

cohort of women.  Because mammograms are not recommended for all women until 

the age of 50, and until recently the recommended age was 40, the effect of different 

factors on utilization may differ for these younger women as mammography screenings 

at a younger age would require a knowledge of family history and risk factors, 

consultation with and recommendation from a physician as well as an attitude 

conducive to seeking out early preventative care.  

Because black women have a higher breast cancer incidence and mortality rate 

under 35, a larger percentage of them would be expected to receive relatively more 

mammograms as they are more at risk. However, as previous research has shown that 

racial and ethnic disparities exist in mammography rates among older women it is 
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possible that similar disparities occur for women under 40 (Peek and Han 2004). This 

is a serious area of concern because underutilization of mammograms by young black 

women could be contributing to an unnecessarily high mortality rate.  The importance 

of possible disparities is underscored as the National Preventive Services Task Force 

has further raised the suggested mammogram age to 50 as of November 2009, a 

recommendation that may discourage younger African American women from 

receiving mammograms. 

Using data from the 2006 Medical Expenditure Panel Survey and measuring 

mammography utilization by a woman’s report of ever receiving a mammogram, this 

analysis will attempt to answer the following questions: First, do racial disparities exist 

and to what extent in mammography utilization in women under the age of 40, 

controlling for age, insurance status, health care access, employment status, education, 

income, and health status? Second, how does the importance to mammography 

utilization of factors like employment status, education and insurance status vary 

between African-American, Hispanic and white women? 
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Chapter 2.  Literature Review 

Extensive literature exists on racial disparities in health care as well as those 

specific to mammography in women over 40. While there is sparse previous research 

in disparities in mammography for women under 40, one previous study has examined 

the issue. Other relevant literature examines racial disparities in mammography 

utilization, cancer outcomes and general care utilization. 

Mammography Utilization in Women under 40 

Kapp and colleagues (2008) use the 2005 National Health Insurance Survey 

and logistic regression analysis to explore racial disparities in mammography 

utilization in women under 40 and find large differences in utilization by race and 

ethnicity. Among women at average risk for breast cancer, black non-Hispanic women 

are 1.9 times more likely and Hispanic women have increased odds of 60% compared 

to white non-Hispanic women to receive a mammogram. In the analysis the authors 

exclude women of “increased risk” defined as  those that “reported a family history, 

ever having an abnormal mammogram, a recent mammogram because of a problem or 

other reason, or having ever been diagnosed with breast cancer” (Kapp et al. 2008). 

Black women are also more likely to have had 3 or more mammograms in the past 6 

years than white women (33% compared to 13% of white non-Hispanic women).  The 

authors conclude that their findings indicate a possible over-screening among black 

women with average risk. Given that these conclusions diverge from traditional 
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findings in older women, this analysis will seek to further explore racial disparities in 

this age group, but with a different data source. 

Mammogram Utilization in Women over 40 

Existing studies link mammogram utilization to factors such as age, race, 

income, education, health status and insurance status. Breen and Kessler (1994) use a 

multivariate analysis of responses to the National Health Interview Survey to track 

changes in mammogram utilization from 1987-1990 across racial and ethnic groups in 

women over 40. They find that black and Hispanic women consistently underutilize 

mammography compared to white women and that age, race, education and income 

consistently matter in predicting utilization. Their results indicate that for women over 

40, much of the racial disparities can be explained by education and income levels.   

Dawson and Thompson (1990) use descriptive statistics from the 1987 National 

Health Interview Survey to identify the most important factors affecting a woman’s 

utilization of mammography. These include: age, race, income, education, marital 

status and location. Women 40-64 are most likely to have had a mammogram 

compared with younger women. Higher income and education are positively correlated 

with mammogram utilization as well as being white and married. Results also indicate 

that women in urban areas are more likely to have received a mammogram than those 

living in rural areas. They also explore reasons why women have not received a 

mammogram: the most prevalent reasons include not knowing one was necessary, their 
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physician didn’t recommend it, they “put it off,” negative feelings about the procedure, 

cost and lack of insurance.  

An analysis by Fulton and colleagues (1991) of women over 40 in Rhode Island 

confirms the importance of a regular physician and a physician’s recommendation in 

screening. Using a logistic analysis, their findings indicate that a physician 

recommendation is strongly correlated with screening status, as well as indicators of 

breast symptoms, a belief that mammography is safe and finally education and income. 

The focus on factors determining mammogram utilization in women over 40 largely 

neglects the important demographic of women under 40.  

Breast Cancer Outcomes 

Previous research has focused on determining underlying reasons for the 

difference in breast cancer mortality between black and white women. SEER Cancer 

statistics consistently indicate that black women have a higher mortality rate from 

breast cancer than do white women (Ries et al. 2001). Using a regression analysis of 

SEER data, Menashe and colleagues (2009) observe that age-adjusted mortality rates 

are higher for black women than for white women. Furthermore, mortality rates for 

black women under 50 increased the most relative to other race and ethnicity groups 

between 1973-2004.  Chu and associates (2003) use a difference in differences analysis 

of SEER data and determine that black women have fewer incidences of Stage I breast 

cancer across all age groups as well as have a lower survival rate across all stages.  
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Jacobellis and Cutter (2002) examine data from women over 40 in Colorado and 

employ a multivariate analysis to examine stages of cancer diagnosis, producing 

similar results. They find that both black and Hispanic women had a higher rate of 

advanced-stage cancer compared to white women. In the case of black women, even 

controlling for age, education and family history the odds of advanced stage breast 

cancer are 60% higher.Their results suggest that routine screening may reduce some of 

the differential in diagnosis, but not all. 

Racial Disparities 

There is a large body of literature concentrating on racial disparities both in 

health outcomes as well as access and utilization of care. With regards to 

mammography utilization, previous research has explored racial disparities in overall 

health outcomes and focused on women over 40 in exploring racial disparities in breast 

cancer outcomes and mammography utilization. Much research has focused on racial 

disparities in health access and outcomes in an attempt to determine the underlying 

causes. According to a report by the Institutes of Medicine (2002), there are large 

variations in rates of medical procedures by race, even when insurance status, health 

status, age and income are accounted for. Fiscella and colleagues (2000) discuss the 

difficulty of extricating the effects of race from the effects of socioeconomic status 

since the two are often linked as well as how racial disparities in the health processes 

and treatment contribute to the differences in health outcomes. 
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Chapter 3.  Conceptual Framework 

There are many factors that affect an individual’s utilization of preventative 

care including insurance status, access to care, income, employment status, education, 

religion, as well as attitudes toward physicians and medical care (Zapka et al. 1989). 

All are relevant to an individual’s utilization of mammography as well as are other 

important influences including family history and other risk factors (Figure 1).  

Health Factors 

Health factors include health status, family history of breast cancer, and other 

risk factors associated with breast cancer including the individual’s own cancer history. 

A family history of breast cancer or the presence of other risk factors would likely 

increase utilization because these women would be more aware and their doctors 

would recommend mammograms to aid in detection. Women with health statuses 

associated with increased risk of breast cancer, such as obesity, or BRCA positive 

women, would also be expected to increase utilization for similar reasons. Health 

status is an indicator of possible breast cancer risk, as it takes into account 

environmental factors like diet and exercise.  

Insurance and Access Characteristics 

Insurance status and coverage type affects utilization of preventative care 

services like mammograms. Women with insurance are expected to receive more 

mammograms than those without insurance and more comprehensive coverage is also 
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expected to be associated with increased mammography utilization.  Women without 

insurance or with less coverage would likely have to pay either the entire cost of the 

mammogram or a large portion.  As lack of insurance is associated with less use of 

medical services in general, it is expected to have the same effect on mammography 

utilization (Peek and Han 2004). Access to health care also matters because women 

with no local access to a mammogram or those forced to travel long distances to 

receive one may find the obstacles prohibitive and this decreased access would likely 

decrease utilization. Another important factor is recommendation by a physician. A 

physician recommendation plays a crucial role: in notifying the woman of her risk as 

well as a gateway to insurance coverage of the procedure. Furthermore, a physician 

referral may be required by insurance in order for a patient to receive coverage for a 

mammogram. 

Personal Characteristics 

Certain demographic and personal characteristics are also likely associated with 

mammography utilization. Employment and higher levels of income likely increase 

utilization of mammograms because women with jobs will be more likely to be able to 

pay for the procedure.  Higher levels of education also likely increase mammography 

usage because women with more education are probably more aware of their personal 

health and family history as well as health recommendations. Older women would be 

more likely to get a mammogram, even within the under 40 cohort because risk of 
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breast cancer increases with age. Finally, there may be racial disparities in 

mammography utilization. Previously literature indicates that black and Hispanic 

women would be expected to receive relatively less mammograms than their white 

counterparts because minorities tend to underutilize preventative care (Sassi et al. 

2006). 

Attitudes and religion also likely matter in mammography utilization.  Women 

who fear or mistrust physicians or are averse to mammograms for a variety of reasons 

would be less apt to receive a mammogram as well as women with religious beliefs 

that discourage certain medical procedures. 

Hypotheses 

For women under 40, I expect that among black and white women with the 

same insurance and employment status, education and income levels as well as risk 

factors and attitudes, black women are less likely to ever have received a mammogram 

than their white counterparts. Because younger women are more likely to have an 

aggressive form of cancer, and minority women are both more likely to develop breast 

cancer at a younger age and less likely to survive, it is important to explore factors that 

influence mammography utilization for this younger cohort as well as possible racial 

differences. 

 

 



 11 

Figure 1. Conceptual Framework 
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Chapter 4.  Data and Methods 

The 2006 Medical Expenditure Panel Survey is nationally-representative and estimates 

health care use and insurance coverage, expenditures, and sources of payment for the 

civilian non-institutionalized population of the U.S. The Household component also 

provides information on health status of respondents as well as on socio-economic and 

demographic characteristics, access to care, employment and satisfaction with care. 

The survey employs a panel design, with five rounds of interviews over two years. The 

survey is administered using computer assisted personal interviewing technology and 

information is compiled throughout in-person interviews. The households participating 

in surveys are selected as a sub-sample of households from a nationally-representative 

sample, with an oversampling of blacks and Hispanics. The 2006 sampling involves 

multiple stages: first a sample of 428 primary sampling units (PSU's) drawn from 

approximately 1,900 geographically defined PSU's. A PSU consists of a county, a 

small group of contiguous counties, or a metropolitan statistical area. A PSU is further 

subdivided into area units and permit units and households are sampled from within 

those units.  

The data for the 2006 Household component were collected throughout the 

calendar year 2006 (January 1, 2006- December 31, 2006) with multiple rounds of 

interviews. The sample size for 2006 is 32,577. The response rate for the full-year 

component is 58.3% (Agency for Healthcare Research and Quality 2008). My sub-
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sample of interest is women age 30 to 39 as of Dec 31, 2006, a sample size of 2,357 

women, and I will be focusing on information collected in the Household component 

of the survey.  

Analysis Plan 

Regression Models 

In order to analyze factors that are associated with mammography utilization, 

including race, ethnicity and other characteristics, I employ a logistic model. My 

interest is in factors that affect whether or not a woman has ever had a mammogram 

and how race also contributes to that probability and therefore, with a dichotomous 

dependent variable a logistic equation is appropriate. If appropriate, I will also run 

separate regressions according to race/ethnicity in addition to a pooled regression, 

which contains women of all race and ethnicity groups.This will allow me to analyze 

the differing effects of factors that influence mammography utilization for the different 

racial and ethnic groups. To select my sub-sample I will use the variable indicating 

gender and an age variable to include women that are ages 30-39 at the end of 2006 

that answered the mammogram status question. 

Pooled Model: 

log (odds of mammogram utilization) =ß1 age + ß 2 Black + ß 3 Hispanic + ß 4  Other 

Race/ethnicity+ ß 5 health status +  ß 6 insurance status + ß 7 income + ß8 education + 

ß9 employment status+ ß10 usual source of care  
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Separate models for white women, black women and Hispanic women: 

Pr (mammogram utilization=1) =ß1 age + ß 3 health status + ß 4 insurance status + ß 5 

income + ß5 education + ß7 employment status+ ß8 usual source of care  

Dependent Variable: Mammography utilization 

My dependent variable consists of a dichotomous variable indicating whether 

or not a woman has ever received a mammogram, with a value of 0 indicating never 

having had a mammogram and 1 indicating having had a mammogram. 

Health Factors 

Health Status 

Health status is self-defined and has a range of values: excellent, very good, 

good, fair and poor. Health status is used in this analysis as an indicator for overall 

health and also may indicate an individual’s inclination to use of preventive services as 

individuals who utilize preventive care are likely to be in better health.  

Personal Characteristics 

Age 

Age is a factor that affects mammogram utilization and for this analysis is 

measured continuously. Within the sub-sample of women in their thirties, it is likely 

that the older women in the sample are more likely to receive a mammogram than the 

relatively younger women because they are closer to the recommended age and are 

also likely increasingly aware of their breast cancer risk.  
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Race/Ethnicity 

Race and ethnicity are associated with mammography utilization in women 

over 40, with minority women less likely to receive a mammogram (Breen and Kessler 

1994). In the data, six categories are reported for race: white (no other race reported), 

black (no other race reported), American Indian (no other race reported),, Asian (no 

other race reported),, Pacific Islander (no other race reported),  and multiple races 

reported. Ethnicity is categorized as either Hispanic or not Hispanic. For the purposes 

of this analysis, the variables in the data set describing race and ethnicity were 

combined to define four race/ethnicity categories:  white non-Hispanic,black non-

Hispanic, other race non-Hispanic and Hispanic.  

Income 

Income affects access to all types of health care as well as to insurance through 

the resources necessary to pay premiums, co-pays as well as out of pocket care costs. 

Research indicates that individuals with more income utilize more health services, in 

this case, mammograms. Income is measured according to the federal poverty level 

(FPL). Households are categorized as poor/negative (less than 100% of the FPL) near-

poor (100%-125% of the FPL) low-income (125-200%FPL) middle income (200-

400%FPL) and high income (above 400%FPL).   

Employment status 
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Employment status, like income, affects ability to pay for necessary medical 

services, like a mammogram. Employment status is also associated with unobserved 

characteristics like motivation, that may influence utilization of mammography. 

Employment status is measured by a dichotomous variable indicating if the individual 

is employed or not employed at the time of the survey. 

Education 

Education may increase mammography utilization because women with more 

education are likely more aware of their health status and possible risk factors.  

Education is measured by the highest degree held at the time of the survey taking on 

the values of no degree, GED (General Educational Development) or high school 

diploma, Bachelor’s, Master’s, Doctorate, and Other.  

Insurance and Access Characteristics  

Insurance status 

Insurance status affects use of health services and being uninsured likely 

reduces the chance of a woman receiving a mammogram. To measure insurance status 

I employ a measure that breaks down insurance status into three categories: any private 

insurance, public insurance only or uninsured for the whole year. I will also employ a 

separate dichotomous variable to measure whether a woman was on Medicaid or not as 

the characteristics of Medicaid recipients differ from those of other public insurance 

programs. 
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Usual Source of Care 

Having a usual source of care will likely enhance the likelihood of 

mammography utilization. Regular visits to a doctor mean that women with possible 

risk factors will be seen by a physician and will be more likely to receive a 

recommendation for a mammogram if needed. Having a usual source of care is 

measured by an answer to a yes or no question that indicates whether or not a person 

has a usual source of care provider. 
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Chapter 5.  Results 

Descriptive Statistics 

 My sample consists of 2,357 women aged 30-39, representing over 19 million 

women nationally in 2006 (Table 1). Almost two thirds (62%) of the 19 million women 

are white non-Hispanic, while 13% are black non-Hispanic and 17% Hispanic. Just 

under one-third (31%) of the women in this age group report ever having had a 

mammogram. Most have at least a high school level of education. Most are also 

employed and almost 30% have an income of at or below 200% of the Federal Poverty 

Line. Almost 90 % report being at least in “good health” and almost three-quarters 

have a usual source of care provider. In terms of health insurance, 60 % of the women 

have some form of private insurance throughout the year while about 14 % remain 

uninsured and 14% have Medicaid coverage. 
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Table 1: Characteristics of Women age 30-39 in 2006 

   Unweighted        Weighted 

Variable Number 
% or Mean of 
population Number 

% or Mean 
of 
population 

Total 2,357 100.0% 19,983,762 100.0% 

Dependent Variable     

Never had a 
mammogram 

1,652 70.1% 13,772,129 68.9% 

Had a mammogram 705 29.9% 621,1634 31.1% 

Total 2,357  19,983,762  

Independent 
Variables 

    

Personal 
Characteristics 

    

Age (average in years) 2,357 34.5 19,983,762 34.6 

Race/Ethnicity     

White nonhispanic 1,045 74.8% 12,449,883 62.3% 

Black nonhispanic 410 17.9% 2,557,921 12.8% 

Other nonhispanic 155 7.3% 1,538,749 7.7% 

Hispanic 747 31.7% 3,437,207 17.2% 
Education- Highest 
Degree 

    

No Degree 
 

476 20.1% 2,104,767 10.5% 

High School 
Diploma/GED 

1013 43.0% 7,999,886 40.0% 

Bachelor’s 
Degree/Other 

651 27.6% 7,122,109 35.6% 
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Variable Number 
% or Mean of 
population Number 

% or Mean 
of 
population 

Degree 

Advanced Degree 204 8.7% 2,706,722 13.5% 

Missing 13 0.6% 50277.8 0.3% 

Family Income as % of 
Poverty Linea 

    

Poor/Negative 523 22.2% 2,501,558 12.5% 

Near Poor 172 7.3% 832,191.3 4.2% 
Low Income 
 

410 17.4% 2,727,455 13.7% 

Middle Income 638 27.1% 6,222,797 31.1% 

High Income 614 26.1% 7,699,761 38.5% 

Employment Status 
 

    

Employed 
 

1,674 71.0% 15,266,987 76.4% 

Not employed 681 28.9% 4,708,912 23.6% 

Missing 2 0.1% 7,862.7 0.0%b 

Health 
Characteristics 

    

Perceived Health 
Status 

    

Excellent 570 24.2% 5,590,125 28.0% 

Very Good 775 32.9 % 7,150,207 35.8% 

Good 735 31.2% 5,320,660 26.6% 
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Variable Number 
% or Mean of 
population Number 

% or Mean 
of 
population 

Fair 225 9.5% 1,589,172 8.0% 

Poor 
 

50 2.1% 330,970.2 1.7% 

Missing 2 0.1% 2628.4 0.0%b 

Insurance/Access 
Characteristics 
Usual source of care 

    

Has usual source of 
care provider 

1,683 71.4% 15,529,218 77.7% 

No usual source of 
care provider 

613 26.0% 4,349,759 21.8% 

Missing 57 2.4% 104,785.08 0.5% 

Type of Insurancec 
Any private 
insurance 

1,417 60.1% 14,954,556 74.8% 

Public insurance 
only (other than 
Medicaid) 

72 3.1% 335,727.2 1.7% 

Medicaid  343 14.6% 1,808,530.5  
 

9.1% 

Uninsured 525 22.3% 2,885,025 14.4% 

 
Source: Author’s analysis of 2006 Medical Expenditure Panel Survey Household Component.  
1 Based on imputed income values categorized according to Federal Poverty Guidelines: poor  (less than 
100%FPL) near-poor (100-125%FPL) low-income (125-200%FPL) middle income (200-400%FPL) and 
high income (above 400%FPL). 
b Less than 0.05% 
c Private insurance includes CHAMPUS and VA. Medicaid category includes [people dually eligible for 
Medicare and Medicaid. Individuals with any private coverage are classified as having private insurance. 
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Table 2 shows mammography utilization of women age 30-39 categorized 

according to race and ethnicity. African Americans have the lowest frequency of 

mammogram utilization followed Hispanics and then whites. The table indicates there 

may be some racial disparities, but more thorough analysis requires controlling for 

other factors as well.  

 

 

Table 2: Mammography Utilization of Women 30-39 by Race/Ethnicity 

 
                                   

  White 
(Non 
Hispanic) 

Black (Non 
Hispanic) 

Hispanic 
(any race) Other   

Ever had 
mammogram? 

     

Yes  72.0% 64.2% 70.0% 73.6% 

No  28.0% 35.9% 30.0% 24.5% 

 
Note: Results are based on weighted data. 

Source: Author’s analysis of 2006 Medical Expenditure Panel Survey Household Component.  
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Regression Analysis 

 In order to examine the relationship between of race/ethnicity and 

mammography utilization as well as how the relationship between different 

characteristics and utilization differs across races, I employ multiple models. The first 

model is pooled, containing all women age 30-39. The other models are separated by 

race and ethnicity.  

The pooled model indicates significant differences among racial/ethnic groups 

and use of mammography among women age 30-39.   The results indicate that black 

non-Hispanic women have 64% higher odds of having had a mammogram compared 

with white non-Hispanic women, holding income, age, education, job status, insurance, 

and health status constant.  The odds for Hispanic women are 33% higher than for 

white non-Hispanic women, holding other factors constant.   In the pooled model, 

other factors that are significantly and positively associated with mammography 

utilization are: age, income, and having a usual source of care. The factors of largest 

magnitude are being black, followed by having a usual source of care, which increases 

odds of utilization by 57%. The results for income are mixed. The odds of 

mammogram utilization for poor women (less than 100%FPL) and women with low 

income (125-200%FPL) are 34% and 31% lower, respectively, than women with high 

income (greater than 400%FPL). However, the odds for near poor women (100-

125%FPL) are not statistically different than those of high-income women. Age is 
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strongly related to the likelihood of having had a mammogram; the results indicate that 

a one year increase in age increases the odds of having had a mammogram by 19%.  

Health insurance categories are not statistically significant after other factors are 

controlled for.  

 The separate models for white non-Hispanic, black non-Hispanic, and Hispanic 

women indicate that there are differences in the effect of various factors among these 

subpopulations. Among white women ages 30-39, the results indicate that only age and 

having a usual source of care are significantly related to mammogram utilization. 

Compared to the pooled model, the magnitudes of the effects of age and a usual source 

of care are larger: having a usual source of care is associated with a 66% greater odds 

of mammogram utilization, compared with 57% for the pooled model, and a one year 

increase in age is associated with a 22% increase in odds of having a mammogram, 

compared with 19% in the pooled model.  

In the regression consisting of black women, several factors are found to be 

associated with utilization of mammography: age, usual source of care provider, 

education, income and health status. Having a usual source of care is one of the most 

important factors increasing odds of utilization: black women with a usual source of 

care have odds twice as high of having a mammogram relative to those who do not. 

Relative to a high income black woman, the odds of poor black women having had a 

mammogram are 78% less. For black women without a high school degree, the odds of 
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mammogram utilization are over three times that of women with an advanced degree. 

Having a health status defined as fair, good or very good is associated with reduced 

odds of mammogram utilization in comparison with black women with excellent health 

status.  

 The equation consisting of only Hispanic women indicates that age and income 

are the only factors that significantly influence mammography utilization for this group 

of women. The odds of a mammogram are 67% lower for low income Hispanic women 

relative to those with high income. An increase in age by one year increases the odds 

of mammogram utilization by 16%. 

  

Table 3: Logistic Results Predicting the Likelihood of Mammography Utilization 

Among Women age 30-39 

Variable (Reference 
group) 

Pooled 
Model 
Odds Ratio 

White Equation 
Odds Ratio 

Black 
Equation 
Odds Ratio 

Hispanic 
Equation 
Odds Ratio 

Personal 
Characteristics 

    

Age in years 1.19*** 1.22*** 1.17*** 1.16*** 

Race/Ethnicity (white 
nonhispanic) 

    

Black nonhispanic 1.64*** - - - 

Other    1.01***     - - - 

Hispanic 1.33*** - - - 
Education- Highest 
Degree (Advanced 
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Variable (Reference 
group) 

Pooled 
Model 
Odds Ratio 

White Equation 
Odds Ratio 

Black 
Equation 
Odds Ratio 

Hispanic 
Equation 
Odds Ratio 

Degree) 

No Degree 
 

0.95*** 0.44*** 3.19*** 0.58*** 

High School    
Diploma/GED 

1.05*** 
 

0.88*** 2.40*** 0.48*** 

Bachelor’s 
Degree/Other 

1.02*** 0.95*** 1.07*** 0.86*** 

Missing 1.25*** 7.89*** - 0.52*** 

Family Income as % of 
Poverty Line (High 
Income) 

    

Poor/Negative 0.66*** 0.79*** 0.22*** 0.63*** 

Near Poor 0.62*** 0.65*** 0.37*** 0.61*** 
Low Income 
 

0.69*** 0.85*** 0.59*** 0.33*** 

Middle Income 1.00*** 1.04*** 0.93*** 0.60*** 

Employment Status 
 

    

Employed 
 

0.90*** 0.91*** 1.00*** 1.03*** 

Health 
Characteristics 

    

Perceived Health 
Status (Excellent) 

    

Very Good 0.86*** 1.15*** 0.52*** 0.75*** 

Good 1.02*** 1.04*** 0.42*** 1.23*** 

Fair 0.99*** 1.20*** 0.39*** 1.60*** 

Poor 
 

0.66*** 0.65*** 0.27*** 2.81*** 
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Variable (Reference 
group) 

Pooled 
Model 
Odds Ratio 

White Equation 
Odds Ratio 

Black 
Equation 
Odds Ratio 

Hispanic 
Equation 
Odds Ratio 

Insurance/Access 
Characteristics 

    

Has usual source of 
care provider 

1.57*** 1.66*** 2.12*** 1.19*** 

Missing 1.24*** 3.00*** 0.81*** 0.25*** 

Insurance (Private 
Insurance) 

    

Public insurance 
only (other than 
Medicaid) 

0.77*** 1.08*** 2.24*** 0.91*** 

Medicaid  1.15*** 1.23*** 1.92*** 
 

1.05*** 

Uninsured 0.85*** 0.75*** 1.19*** 0.91*** 

Constant -7.12*** -8.26*** -6.12***  

N 2260*** 1002*** 389*** 721*** 

Source: Author’s analysis of 2006 Medical Expenditure Panel Survey Household Component.  

*Statistically significant at the 10% level  
**Statistically significant at the 5% level 
*** Statistically significant at the 1% level 
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Chapter 6.  Discussion 

A logistic regression analysis using the Medical Expenditure Panel Survey 

finds, for women age 30-39, being black is associated with increased likelihood of 

mammography utilization compared with being white. While this result diverges from 

the hypothesized effect, it is consistent with the previous analysis of women of this age 

group. Kapp and colleagues (2008) found that black women aged 30-39 of average risk 

are 90% more likely to have had a mammogram than white women, compared with the 

results of this analysis that black women have increased odds of having a mammogram 

of 64%. They also found that Hispanic women of average risk were 57% more likely, 

compared with a 33% increase in odds of utilization in this analysis.  

The differing effects of factors influencing mammography across racial and 

ethnic groups indicates that those factors may be driving the statistics that black 

women on average receive fewer mammograms. Evidence supports the hypothesis that 

having a health status of less than excellent reduces the likelihood of mammography as 

well as does having a low income (between 125-200%FPL) compared to a high income 

(over 400%FPL). The significance of low or negative income for black women and 

low income for Hispanic women in reducing odds of mammography utilization could 

indicate groups that are disadvantaged in our current system. While black women with 

income below the federal poverty line could be eligible for Medicaid, time costs, small 

copays or other factors could be discouraging their use of mammography. Hispanic 
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women with a low income (125-200% FPL) may not eligible to receive comprehensive 

Medicaid benefits, but also likely do not have enough income to afford private 

insurance or to pay for care out of pocket. 

One factor that is consistently important in increasing mammography 

utilization is having a usual source of care provider. Women with a usual source of 

care provider would be more likely to receive a recommendation for a mammogram if 

necessary, as well as likely be more health conscious.  

The main limitation of this analysis is the lack of control for risk factors for 

breast cancer. While health status gives an overall measure of health, there are specific 

factors such as family history or genetic risk that are important for mammography 

utilization, especially in women under 40 for whom a mammogram is not generally 

recommended. Future research should attempt to control for these factors, as potential 

risk of breast cancer is a large factor in a woman’s decision to get a mammogram. 

With respect to policies, these results have interesting implications. First, they 

indicate that public programs (such as Medicaid) may be successful in increasing 

access to mammograms. Surprisingly, there is no significant difference in 

mammography utilization between women with different types of insurance overall or 

within race/ethnicity groups.  This could be due to factors not controlled for in the 

model, such as increased mammography outreach and awareness or others that affect 

insurance status. In terms of policies regarding mammogram utilization, these results 
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do not necessarily indicate a presence of “over-utilization” of mammography by 

minorities. Because of data limitations, this analysis does not separate women at high 

risk for breast cancer from women with an average risk, so in fact a higher likelihood 

of utilization is appropriate due to black women in this age group’s higher risk of 

cancer. When designing future policies or making recommendations, it is important to 

ensure that women are aware of their personal risk factors, as well as that high-risk 

women, regardless of age, continue to be able to access preventive screening. 
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Appendix 1: Pooled Model 

Logistic Results Predicting the Likelihood of Mammography Utilization Among 
Women age 30-39 

Variable (Reference 
group) Coefficient 

Odds 
Ratio Confidence Interval P value 

Personal 
Characteristics 

    

Age in years 0.17*** 1.19*** [1.13,1.25] *** 0.00*** 

Race/Ethnicity 
(white nonhispanic) 

    

Black 
nonhispanic 

0.50*** 1.64*** [1.16,2.33] *** 0.01*** 

Other    0.01***     1.01*** [0.63,1.62] *** 0.97*** 

Hispanic 0.28*** 1.33*** [0.96,1.83] *** 0.08*** 
Education- Highest 
Degree (Advanced 
Degree) 

    

No Degree 
 

-0.06*** 0.94***   [0.54,1.64]  ** 0.84*** 

High School    
Diploma/GED 

0.05*** 
 

1.05***           [0.68,1.63]**  0.83*** 

Bachelor’s 
Degree/Other 

0.02*** 1.02*** [0.70,1.50]*** 0.91*** 

Missing 0.22*** 1.25***   [0.23,6.80]  ** 0.80*** 

Family Income as 
% of Poverty Line 
(High Income) 

    

Poor/Negative -0.42*** 0.66***          [0.41,1.1] ** 0.08*** 

Near Poor -0.48*** 0.62***          [0.34,1.1] ** 0.11*** 
Low Income 
 

-0.37*** 0.69***          [0.45,1.1] ** 0.10*** 

Middle Income 0.01*** 1.00*** [0.74,1.37] ** 0.97*** 
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Variable (Reference 
group) Coefficient 

Odds 
Ratio Confidence Interval P value 

Employment Status 
 

    

Employed 
 

-.11*** 0.90*** [0.66,1.22]*** 0.49*** 

Health 
Characteristics 

    

Perceived Health 
Status (Excellent) 

    

Very Good -0.14*** 0.86*** [0.62,1.20] *** 0.39*** 

Good 0.02*** 1.02*** [0.72,1.45] *** 0.90*** 

Fair -0.01*** 0.99*** [0.65,1.52] *** 0.98*** 

Poor 
 

-0.42*** 0.65*** [0.27,1.58] *** 0.35*** 

Insurance/Access 
Characteristics 

    

Has usual source 
of care provider 

0.453*** 1.57*** [1.18,2.10] *** 0.002*** 

Missing 0.22*** 1.24*** [0.29,5.37] *** 0.77*** 

Insurance (Private 
Insurance) 

    

Public insurance 
only (other than 
Medicaid) 

-0.25*** 0.78***         [0.34,1.77]*** 0.55*** 

Medicaid  0.14*** 1.16***        [0.71,1.88] ** 
 

0.56*** 

Uninsured -0.16*** 0.85***        [0.59,1.22]* *    0.37*** 

Constant -7.12***   0.00*** 
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Variable (Reference 
group) Coefficient 

Odds 
Ratio Confidence Interval P value 

N 2260***    
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Appendix 2: White Women 

Logistic Results Predicting the Likelihood of Mammography Utilization Among 
White Women age 30-39 

Variable 
(Reference group) Coefficient 

Odds 
Ratio 

Confidence 
Interval P value 

Personal 
Characteristics 

    

Age in years 0.202*** 1.22*** [1.14,1.31] *** 0.00*** 

Race/Ethnicity 
(white nonhispanic) 

    

Black 
nonhispanic 

 - - - 

Other  - - - 

Hispanic  - - - 
Education- Highest 
Degree (Advanced 
Degree) 

    

No Degree 
 

-0.82*** 0.44*** [0.14, 1.40] *** 0.17*** 

High School    
Diploma/GED 

-0.13*** 0.88***     [0.51,1.51]        0.63*** 

Bachelor’s 
Degree/Other 

-0.05*** 0.95***    [0.60,1.49]* ** 0.82*** 

Missing 2.07*** 7.89***   [0.62,100.57]* 0.11*** 

Family Income as 
% of Poverty Line 
(High Income) 

    

Poor/Negative -0.23*** 0.79***  [0.38,1.68]  **    0.54*** 

Near Poor -0.44*** 0.65*** [0.22,1.90]*** 0.43*** 
Low Income 
 

-0.16*** 0.85*** [0.46,1.56]*** 0.59*** 

Middle Income 0.04*** 1.04*** [0.70,1.55]*** 0.85*** 
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Variable 
(Reference group) Coefficient 

Odds 
Ratio 

Confidence 
Interval P value 

Employment Status 
 

    

Employed 
 

-0.09*** 0.91*** [0.59,1.41]*** 0.67*** 

Health 
Characteristics 

    

Perceived Health 
Status (Excellent) 

    

Very Good 0.14*** 1.15*** [0.76,1.75] *** 0.50*** 

Good 0.30*** 1.35*** [0.84,2.18] *** 0.21*** 

Fair 0.19*** 1.20*** [0.62,2.34] *** 0.58*** 

Poor 
 

-0.42*** 0.65*** [0.22,1.99] *** 0.45*** 

Insurance/Access 
Characteristics 

    

Has usual source 
of care provider 

0.50*** 1.66*** [1.05,2.62] *** 0.03*** 

Missing 1.10*** 3.00*** [0.10,94.60]  ** 0.53*** 

Insurance (Private 
Insurance) 

    

Public insurance 
only (other than 
Medicaid) 

0.08*** 1.08***    [0.33,3.59]*** 0.90*** 

Medicaid  0.21*** 1.23***     [0.52,2.95] *** 
 

0.63*** 

Uninsured -0.29*** 0.75***     [0.41,1.36]*** 0.34*** 

Constant -8.26***   0.00*** 
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Variable 
(Reference group) Coefficient 

Odds 
Ratio 

Confidence 
Interval P value 

N 1002***    
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Appendix 3: Black Women  

Logistic Results Predicting the Likelihood of Mammography Utilization Among 
Black Women age 30-39 

Variable (Reference 
group) Coefficient 

Odds 
Ratio 

Confidence 
Interval P value 

Personal 
Characteristics 

    

Age in years 0.15*** 1.17*** [1.06,1.29] *** 0.002*** 

Race/Ethnicity 
(white nonhispanic) 

    

Black nonhispanic  - - - 

Other  - - - 

Hispanic  - - - 
Education- Highest 
Degree (Advanced 
Degree) 

    

No Degree 
 

1.16*** 3.19*** [0.82, 12.46] 0.10*** 

High School    
Diploma/GED 

0.88*** 2.40***     [0.70,8.28] 0.16*** 

Bachelor’s 
Degree/Other 

0.07*** 1.07*** [0.32,3.56]*** 0.90*** 

Missing  - - -*** 

Family Income as 
% of Poverty Line1 
(High Income) 

    

Poor/Negative -1.52*** 0.22***     [0.08,0.63] 0.005*** 

Near Poor -0.99*** 0.37*** [0.11,1.27]*** 0.11*** 
Low Income 
 

-0.53*** 0.59*** [0.29,1.19]*** 0.14*** 
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Variable (Reference 
group) Coefficient 

Odds 
Ratio 

Confidence 
Interval P value 

Middle Income -0.07*** 0.94*** [0.45,1.95]*** 0.86*** 

Employment Status 
 

    

Employed 
 

-0.00*** 1.00*** [0.43,2.30]*** 1.00*** 

Health 
Characteristics 

    

Perceived Health 
Status (Excellent) 

    

Very Good -0.65*** 0.52*** [0.26,1.04] *** 0.06*** 

Good -0.87*** 0.42*** [0.20,0.89] *** 0.03*** 

Fair -0.93*** 0.39*** [0.16,0.96] *** 0.04*** 

Poor 
 

-1.52*** 0.27*** [0.01,4.92] *** 0.38*** 

Insurance/Access 
Characteristics 

    

Has usual source 
of care provider 

0.75*** 2.12*** [1.13,3.97] *** 0.02*** 

Missing 0.81*** 2.24***  [0.25,19.91] ** 0.47*** 

Insurance (Private 
Insurance) 

    

Public insurance 
only (other than 
Medicaid) 

-0.70*** 0.50*** [0.48,2.99]*** 0.71*** 

Medicaid  0.65*** 
 

1.92*** [0.71,5.21] *  * 
 

0.20*** 

Uninsured 0.18*** 1.19*** [0.48,2.99] ***  0.71*** 
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Variable (Reference 
group) Coefficient 

Odds 
Ratio 

Confidence 
Interval P value 

Constant -6.12***   0.001** 

N 389***    
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Appendix 4: Hispanic Women  

Logistic Results Predicting the Likelihood of Mammography Utilization Among 
Hispanic Women age 30-39 

Variable 
(Reference group) Coefficient 

Odds 
Ratio 

Confidence 
Interval P value 

Personal 
Characteristics 

    

Age in years 0.15*** 1.16*** [1.06,1.27] *** 0.001*** 

Race/Ethnicity 
(white nonhispanic) 

    

Black 
nonhispanic 

 - - - 

Other  - - - 

Hispanic  - - - 
Education- Highest 
Degree (Advanced 
Degree) 

    

No Degree 
 

-0.53*** 0.58*** [0.13, 2.66] *** 0.48*** 

High School    
Diploma/GED 

-0.73*** 0.48***     [0.11,2.11]  0.33*** 

Bachelor’s 
Degree/Other 

-0.15*** 0.86***   [0.20,3.75]*** 0.84*** 

Missing -0.66*** 0.52     [0.03,8.00] 0.64*** 

Family Income as 
% of Poverty Line2 
(High Income) 

    

Poor/Negative -0.47*** 0.63*** [0.27,1.46] *** 0.28*** 

Near Poor -0.48*** 0.61***      [0.25,1.48]*** 0.27*** 
Low Income 
 

-1.10*** 0.33***      [0.16,0.69]*** 0.004*** 
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Variable 
(Reference group) Coefficient 

Odds 
Ratio 

Confidence 
Interval P value 

Middle Income -0.51*** 0.60***      [0.28,1.28]*** 0.18*** 

Employment Status 
 

    

Employed 
 

0.03*** 1.03*** [0.64,1.67]*** 0.89*** 

Health 
Characteristics 

    

Perceived Health 
Status (Excellent) 

    

Very Good -0.29*** 0.75*** [0.39,1.43] *** 0.38*** 

Good 0.21*** 1.23*** [0.68,2.21] *** 0.49*** 

Fair 0.47*** 1.60*** [0.81,3.15] *** 0.18*** 

Poor 
 

1.03*** 2.81***   [0.47,16.98] ** 0.26*** 

Insurance/Access 
Characteristics 

    

Has usual source 
of care provider 

0.18*** 1.19*** [0.71,2.01] *** 0.51*** 

Missing -1.38*** 0.25*** [0.04,1.45] *** 0.12*** 

Insurance (Private 
Insurance) 

    

Public insurance 
only (other than 
Medicaid) 

-0.10*** 0.91*** [0.54,1.53]*** 0.72*** 

Medicaid  0.05*** 1.05***      [0.52,2.11] ** 
 

0.89*** 

Uninsured -0.10*** 0.91*** [0.54,1.53]*** 0.72*** 
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Variable 
(Reference group) Coefficient 

Odds 
Ratio 

Confidence 
Interval P value 

Constant -5.16***   0.01*** 

N 721***    
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