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ABSTRACT 

Background: We used the baseline data collected for the Well-integrated Screening and Eval
uation for Women Across the Nation (WISEWOMAN) participants to provide a snapshot of 
cardiovascular disease (CVD) risk on enrollment and to address racial/ethnic disparities in 
the following CVD risk factors: body mass index (BMI), systolic and diastolic blood pressure, 
high-density lipoprotein (HDL) and total cholesterol, diabetes and smoking prevalence, 10
year coronary heart disease (CHD) risk, and treatment and awareness of high cholesterol, hy
pertension, and diabetes. 

Methods: We used linear regression analysis to (1) assess the presence of racial/ethnic dis
parities and test whether existing disparities can be explained by (2) differences in individ
ual characteristics or by (3) differences in individual and community characteristics. 

Results: Our results reveal a high degree of CVD risk among the WISEWOMAN partici
pants and statistically significant racial/ethnic disparities in risk factors. Black participants 
were at the greatest risk of CVD, and Hispanic and Alaska Native participants were health
ier in terms of CVD risk than white participants. Some racial/ethnic disparities were explained 
by differences in individual and community characteristics, but other disparities persisted 
even after controlling for these factors. 

Conclusions: Because differences in community characteristics explain many of the 
racial/ethnic disparities in CVD risk factors, eliminating disparities may require community-
wide interventions. Successful WISEWOMAN projects are likely to not only reduce CVD risk 
factors overall but also to lessen racial/ethnic disparities in these risk factors. 

C
INTRODUCTION among older women. Women in lower income 

brackets with lower levels of education and with-
ARDIOVASCULAR DISEASE (CVD), which includes out health insurance have an increased risk of 
heart disease, infarctions, and stroke, is the CVD morbidity and mortality,3 as do women 

leading cause of death of women in the United from some racial and ethnic minority groups.4 

States.1,2 It is also a primary contributor to mor- Low-income, less educated, uninsured, and mi
bidity and decreased quality of life, especially nority women have limited access to health ser
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vices and are more likely to smoke cigarettes, to 
engage in limited physical activity, and to have 
poor nutrition.5 

In 1995, the Centers for Disease Control and Pre
vention (CDC) began funding the Well-Integrated 
Screening and Evaluation for Women Across the 
Nation (WISEWOMAN) demonstration projects. 
WISEWOMAN provides CVD screening and in
tervention services for low-income women aged 
40–64 who participate in the National Breast and 
Cervical Cancer Early Detection Program (NBC
CEDP), a cancer screening program for underin
sured and uninsured women. 

To increase the likelihood of a successful in
tervention, it is important to consider the influ
ence of community characteristics on CVD risk 
behaviors and the degree to which community 
characteristics vary by racial/ethnic group. Com
munity characteristics include measures of racial 
segregation, community-level education and in
come characteristics, employment opportunities, 
and neighborhood safety. These characteristics 
are strongly associated with race/ethnicity and 
may cause disparities in CVD risk factors by dif
ferentially influencing behaviors, such as diet, 
physical activity, and smoking.6–8 As summa
rized by Wallerstein, “Living in an environment 
of physical and social disadvantage—being poor, 
low in the hierarchy, under poor working condi
tions or being unemployed, subject to discrimi
nation, living in a neighborhood of concentrated 
disadvantage, lacking social capital, and at rela
tive inequity to others—is a major risk factor for 
poor health.”9(p73) 

As Wallerstein suggests, community charac
teristics affect health status, even after controlling 
for individual characteristics. Robert10 found that 
community-level socioeconomic status (SES) re
mained a statistically significant predictor of 
health even after including individual and fam
ily measures of SES. Community-level income in
equality has also been shown to be a statistically 
significant independent predictor of health out
comes.11,12 Diez-Roux et al.13 found that living in 
deprived neighborhoods and community-level 
income inequality were associated with increased 
prevalence of coronary heart disease (CHD) and 
increased levels of CVD risk factors even after ad
justing for individual-level variables. Several 
studies have found that residential segregation 
contributes to racial disparities in health sta
tus.14–18 Community-level variables, such as me
dian home value, percentage of the population 
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that owns a home, proportion of single-family 
homes, population density, and racial/ethnic 
mix, have also been shown to statistically signif
icantly influence the availability of healthy 
foods.19 

The purpose of this paper is to use the baseline 
data collected for the WISEWOMAN participants 
to provide a snapshot of CVD risk on enrollment 
and, because a statistically significant fraction of 
participants are minorities, to address racial/eth
nic disparities in CVD risk factors. When present, 
we attempt to explain the disparities through dif
ferences in individual and community character
istics that vary along racial/ethnic dimensions. 
Analyses of this type can provide useful infor
mation for designing interventions that take com
munity characteristics into account. 

MATERIALS AND METHODS 

Data 

Baseline CVD risk factor data for this analysis 
came from all the WISEWOMAN participants en
rolled in 1 of 8 locations between January 2001 
and December 2002 (n � 5596): Connecticut, 
Massachusetts, Michigan, Nebraska, North Car
olina, South Dakota, Southeast Alaska Regional 
Health Consortium (SEARHC), and the South-
central Foundation (SCF), also in Alaska. Al
though each project is unique and tailored to 
meet the needs of the women enrolled, all col
lected similar data on CVD risk factors. 

Risk factor data included body mass index 
(BMI), systolic and diastolic blood pressure, and 
total and high-density lipoprotein (HDL) choles
terol. In addition, participants were asked 
whether they had ever been told by a health pro
fessional that they had diabetes, high cholesterol, 
or high blood pressure; whether they were cur
rently taking medication to treat these conditions; 
and whether they smoked cigarettes. Using this 
information, each participant was assigned a 
summary measure of CHD risk, namely, the 10
year probability of CHD (including angina pec
toris, myocardial infarction [MI], coronary insuf
ficiency, and CHD death). We computed 10-year 
CHD risk using a scoring methodology20 that as
signs points to certain risk factors, including age, 
total and HDL cholesterol, hypertension (systolic 
and diastolic blood pressure), smoking status, 
and diabetes status. 
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Other data collected from participants in
cluded ZIP code and county of residence, age, 
race, Hispanic or Latina origin, and education. 
Using the county and ZIP code of residence, we 
merged in additional data from the 2000 Census, 
the 2002 Area Resource File, and the 2000 Na
tional Archive of Criminal Justice Data. 

Based on our review of the literature and on 
data availability, we included six ZIP code-level 
variables and six county-level variables in our 
analysis (see Appendix for variable definitions). 
The six ZIP code-level variables were (1) median 
earnings of females, (2) ratio of median earnings 
of females to median earnings of males, (3) index 
of racial isolation, (4) proportion of population 
that is urban, (5) proportion of the adult (�25 
years) female population with a high school 
diploma as highest educational attainment, and 
(6) proportion of families with all adults work
ing. The six county-level variables were (1) in
come inequality, (2) index of dissimilarity, (3) 
proportion of the work force in manufacturing 
jobs, (4) proportion of families in poverty, (5) rob
bery arrests per 100,000 county residents, and (6) 
population density per square mile of land. 

Analyses 

We ran a series of regressions to (1) assess the 
presence of racial/ethnic disparities and test 
whether they could be explained by (2) differences 
in observable characteristics that vary across in
dividuals or by (3) differences that vary across in
dividuals and communities. The dependent vari
able in each regression was the CHD risk factor. 

In model 1, the independent variables were 
limited to dichotomous variables identifying the 
race/ethnicity of each participant. White non-
Hispanic (white) was the omitted reference cate
gory in all regressions, and other categories in
cluded African American non-Hispanic women 
(black), Hispanic women (Hispanic), and Alaska 
Native women (Alaska Native). Model 2 included 
participants’ age and educational attainment (less 
than high school, some high school, and high 
school graduate). We included BMI as an inde
pendent variable in blood pressure, cholesterol, 
and diabetes regressions because racial/ethnic 
differences in BMI may explain the racial/ethnic 
differences in these CVD risk factors. Model 3 in
cluded the same variables as in the first two mod
els and additional community-level variables. 

Because white was the omitted reference cate

gory, the Student’s t statistic associated with each 
of the race/ethnicity dummy variables tested 
whether the mean value for the risk factor among 
the minority population was statistically differ
ent from the mean value for white participants. 
In model 1, a statistically significant Student’s t 
statistic identified racial/ethnic disparities. The t 
statistics in models 2 and 3 tested whether the 
racial/ethnic disparities remained statistically 
significant after accounting for the individual 
(model 2) and individual and community (model 
3) characteristics. In the next section, we show a 
figure for each risk factor, illustrating the average 
risk factor value among all the WISEWOMAN 
participants and the average value for white, 
black, Hispanic, and Alaska Native women. The 
figures identify whether the differences are sta
tistically significant both before and after con
trolling for (1) individual and (2) individual and 
community characteristics. 

RESULTS 

Sample characteristics 

Summary statistics detailing individual-level 
and community-level variables are shown in 
Table 1. The average age of all the participants 
was 51.7 years. Black participants were slightly 
older (53.2) than white (52.1) participants, and 
Hispanic (49.6) and Alaska Native (50.2) partici
pants were slightly younger. Overall, 10% of the 
participants had less than a ninth grade educa
tion, and 37% had some college experience. Only 
4% of the white participants had less than a ninth 
grade education vs. 12% and 38% of the black and 
Hispanic participants, respectively. Of the four 
groups, Alaska Natives were the most likely to 
have attended some college (64%), and Hispanic 
women were the least likely (17%). 

The WISEWOMAN participants of different 
races/ethnicities live in communities that differ 
along several dimensions (Table 1). On average, 
white participants lived in communities that had 
lower levels of income inequality but were much 
more segregated than communities where mi
nority participants lived. Hispanic ($19,137) and 
Alaska Native ($21,847) participants lived in com
munities with the highest average median earn
ings for females. The average ratio of median 
earnings of females to median earnings of males 
was the lowest in communities of white partici
pants. Black participants (18%) lived in commu
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TABLE 1. INDIVIDUAL-LEVEL AND COMMUNITY-LEVEL CHARACTERISTICS


OF WISEWOMAN ENROLLEES BY RACE/ETHNICITY (MEANS)


White Black 
non- non- Alaska 

All Hispanic Hispanic Hispanic Native 
Variable (n � 5596) (n � 3348) (n � 895) (n � 727) (n � 626) 

Age (years) 51.7 52.1 53.2* 49.6* 50.2* 
Education 

Less than 9th grade 10%  4%  12%* 38%* 5%* 
Some high school 10%  10%  20%* 12%* 5%* 
High school diploma 43%  48% 47% 32%* 26%* 
Some college 37%  39% 22%* 17%* 64%* 

Body mass index 30.0 29.2 32.5* 29.1 31.6* 
ZIP code level data 

Median earnings of 18.6 18.1 17.8* 19.1* 21.8* 
females ($1000s) 

Ratio of median earnings 0.7 0.6 0.7* 0.7* 0.7* 
of females to males 

Index of racial isolation 61%  87%  33%* 19%* 15%* 
Proportion of urban 66%  59%  69%* 88%* 78%* 

population 
Proportion of female 31%  32%  31%* 30%* 26%* 

population (�25 years) 
with high school diploma 

as highest education 
Proportion of families 53%  53%  54%* 53%  58%* 

with all adults working 
County level data 

Income equality ($1000s) 28.6 28.1 28.4* 29.5* 30.2* 
Index of dissimilarity 29%  30%  30%  36%* 19%* 
Proportion of work force 13%  13%  18%* 12%* 3%* 

in manufacturing jobs 
Proportion of families 11%  11%  13%* 9%* 8%* 

in poverty 
No. of robbery arrests 26.9 20.3 52.4* 28.8* 23.6* 

per 100,000 residents 
Population density per 586 466 533 1626*  93* 

square mile 
Location 

Connecticut 5%  4%  10%* 6%* 0%* 
Massachusetts 32%  37%  8%* 66%* 0%* 
Michigan 3%  4%  3%* 0%* 0%* 
Nebraska 16%  24%  3%* 9%* 0%* 
North Carolina 29%  25%  76%* 16%* 0%* 
South Dakota 3%  5%  0%* 1%* 0%* 
SCFa (Alaska) 7%  0%  0%  0%  66%* 
SEARHCb (Alaska) 4%  0%  0%  1%* 34% 

*Significantly different from white non-Hispanics (p � 0.05). 
aSouthcentral Foundation.

bSoutheast Alaska Regional Health Consortium.


nities with a higher proportion of the work force 
in manufacturing jobs compared with white 
(13%), Hispanic (12%), and Alaska Native (3%) 
participants. Black participants also lived in com
munities with a higher proportion of families in 
poverty (13% vs. 8%–11%) and a substantially 
higher rate of robberies (52% vs. 20%–29%). 

More than three fourths of all the WISE
WOMAN participants were from Massachusetts 

(32%), North Carolina (29%), and Nebraska 
(16%), with substantial racial/ethnic clustering 
by state (Table 1). For example, 86% of the white 
participants and more than 90% of the Hispanic 
participants were from these three states, and 
more than three fourths (76%) of the black par
ticipants were from North Carolina alone. By de
sign, only Alaska Natives participated in the SCF 
and SEARHC WISEWOMAN projects. 
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CHD risk factors 

The average BMI at baseline was 30.2 overall 
and 29.2 for whites (Fig. 1). Unadjusted for indi
vidual and community characteristics, the aver
age BMI was in the obese range (BMI � 30) 
among blacks (32.5) and Alaska Natives (31.7). 
Controlling for individual characteristics alone 
and individual and community characteristics to
gether did not change this result. No statistical 
differences in BMI were present between white 
and Hispanic participants. 

The average systolic blood pressure at baseline 
was 123.1 overall (Fig. 2). The unadjusted results 
showed that blacks had higher average systolic 
blood pressure (127.4) than whites (123.5) and 
that Alaska Natives (120.5) and Hispanics (120.2) 
had lower average systolic blood pressure than 
whites. After controlling for individual charac
teristics, the difference in systolic blood pressure 
between blacks and whites became insignificant. 
After controlling for individual and community 
characteristics, the difference in systolic blood 
pressure between whites and Hispanics and be
tween whites and Alaska Natives also became in
significant. 

As with systolic blood pressure, the average di

astolic blood pressure among black women (79.9) 
was significantly higher than among white wo
men (76.4) but was statistically significantly 
lower among Hispanic women (74.2) (Fig. 3). 
There were no statistically significant differences 
between Alaska Native women and white wo
men. After controlling for individual characteris
tics, blacks continued to have higher, and His
panics lower, average diastolic blood pressure 
than whites. After controlling for individual and 
community characteristics, the difference be
tween whites and blacks became insignificant, al
though Hispanics continued to have lower dias
tolic blood pressure than whites. 

Total cholesterol was the highest for white wo
men (217.2) (Fig. 4). Hispanics had the lowest to
tal cholesterol levels (203.5), followed by blacks 
(208.6) and Alaska Natives (209.3). After control
ling for individual-level and community-level 
variables, the total cholesterol remained higher 
for whites than for women of all other racial/eth
nic backgrounds. For HDL cholesterol (Fig. 5), 
there were no statistically significant differences 
in the unadjusted values for whites (56.9) and 
blacks (56.7), but Alaska Natives (60.0) had higher 
(better) HDL cholesterol levels. Even though His
panics had lower levels of total cholesterol than 

FIG. 1. Average body mass index (BMI) of WISEWOMAN participants. aStatistically different from white (p � 0.05). 
bStatistically different from white (p � 0.05) after controlling for age, education, and BMI. cStatistically different from 
white (p � 0.05) after controlling for age, education, BMI, and community characteristics. 
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FIG. 2. Average systolic blood pressure of WISEWOMAN participants. aStatistically different from white (p � 0.05). 
bStatistically different from white (p � 0.05) after controlling for age, education, and BMI. Note: Sample restriction: 
Women not taking medication for high blood pressure. 

whites, their HDL cholesterol was also statisti- ference in HDL cholesterol between whites and 
cally significantly lower (52.6). After controlling Hispanics became insignificant. 
for individual and community characteristics, Blacks (17%) and Alaska Natives (10%) were 
blacks and Alaska Natives had a higher average statistically significantly more likely to have dia-
HDL cholesterol level than whites, but the dif- betes than whites (6%) (Fig. 6). After controlling 

FIG. 3. Average diastolic blood pressure of WISEWOMAN participants. aStatistically different from white (p � 0.05). 
bStatistically different from white (p � 0.05) after controlling for age, education, and BMI. cStatistically different from 
white (p � 0.05) after controlling for age, education, BMI, and community characteristics. Note: Sample restriction: 
Women not taking medication for high blood pressure. 
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FIG. 4. Average total cholesterol (mg/dl) of WISEWOMAN participants. aStatistically different from white (p � 
0.05). bStatistically different from white (p � 0.05) after controlling for age, education, and BMI. cStatistically differ
ent from white (p � 0.05) after controlling for age, education, BMI, and community characteristics. Note: Sample re
striction: Women not taking medication for high blood pressure. 

for individual and community characteristics, the One fourth (26%) all of the WISEWOMAN en-
diabetes prevalence rate among blacks remained rollees reported smoking cigarettes (Fig. 7). Both 
higher than among whites, but the difference be- before and after controlling for individual and 
tween whites and Alaska Natives became in- community characteristics, Hispanic women (12%) 
significant. were statistically significantly less likely to smoke 

FIG. 5. Average HDL cholesterol (mg/dl) of WISEWOMAN participants. aStatistically different from white (p � 
0.05). bStatistically different from white (p � 0.05) after controlling for age, education, and BMI. cStatistically differ
ent from white (p � 0.05) after controlling for age, education, BMI, and community characteristics. Note: Sample re
striction: Women not taking medication for high blood pressure. 
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FIG. 6. Percentage of WISEWOMAN participants with known diabetes. aStatistically different from white (p � 0.05). 
bStatistically different from white (p � 0.05) after controlling for age, education, and BMI. cStatistically different from 
white (p � 0.05) after controlling for age, education, BMI, and community characteristics. 

than white women (28%). After controlling for risk scores than whites (6.6%) (Fig. 8). Unad
these characteristics, blacks were statistically sig- justed, blacks (7.5%) had statistically significantly 
nificantly less likely to smoke than whites. higher CHD risk scores than whites. Controlling 

Hispanics (5.3%) and Alaska Natives (5.0%) for individual characteristics revealed no statisti
had statistically significantly lower 10-year CHD cal difference between whites and Hispanics or 

FIG. 7. Percentage of WISEWOMAN participants who smoke. aStatistically different from white (p � 0.05). bStatis
tically different from white (p � 0.05) after controlling for age, education, and BMI. cStatistically different from white 
(p � 0.05) after controlling for age, education, BMI, and community characteristics. 
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FIG. 8. Ten-year CHD risk score (Wilson et al.20 guidelines). aStatistically different from white (p � 0.05). bStatisti
cally different from white (p � 0.05) after controlling for age, education, and BMI. cStatistically different from white 
(p � 0.05) after controlling for age, education, BMI, and community characteristics. 

between whites and blacks. However, after con
trolling for individual and community character
istics, blacks, Hispanics, and Alaska Natives had 
statistically significantly lower average CHD risk 
scores than whites. 

Risk factor awareness 

In addition to measuring CHD risk factors, 
baseline data collection assessed whether women 
with hypertension and high cholesterol were 
aware of their condition on enrollment in WISE
WOMAN. Hypertension is defined by an aver
age of two blood pressure readings at the initial 
screening where either the systolic blood pressure 
is �140 mm Hg or the diastolic blood pressure is 
�90 mm Hg. High cholesterol is defined as a to
tal cholesterol value of �240 mg/dl. 

Overall, 41% of the women with hypertension 
were previously unaware of their condition (Fig. 
9). Black and Alaska Native women were more 
likely to be aware of their hypertension than 
white women (24% of blacks and 28% of Alaska 
Natives reported being unaware vs. 48% of 
whites). This difference persisted after adjusting 
for individual and community characteristics. 

More than one half (53%) all of the enrollees 
were unaware of their high cholesterol on en
rollment (Fig. 10). Compared with white women 
(55%), Hispanic women (66%) were substantially 
more likely to be unaware of their high choles

terol, and Alaska Native women (35%) were 
much less likely to be unaware of their condition. 
The difference in high cholesterol awareness rates 
between whites and Hispanics became insignifi
cant after accounting for individual characteris
tics, whereas Alaska Natives continued to have 
higher awareness rates. After adjusting for both 
individual and community characteristics, how
ever, awareness rates between Alaska Natives 
and whites also became insignificant. 

Treatment 

A history of hypertension, high cholesterol, or 
diabetes and the use of specific medications for 
those conditions were based on self-reported re
sponses from the participants on enrollment. 
Overall, 74% of the WISEWOMAN participants 
with hypertension reported currently being 
treated for their condition (Fig. 11). Before ad
justing for individual and community character
istics, blacks (88%) were statistically significantly 
more likely than whites (71%) and Alaska Natives 
(55%) were statistically significantly less likely to 
take medication for hypertension. After adjusting 
for these characteristics, there were no statisti
cally significant differences in hypertension treat
ment rates between whites and Alaska Natives, 
but blacks remained more likely than whites to 
have their hypertension treated with medication. 

Approximately one fourth (24%) of all the par
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FIG. 9. Percentage of WISEWOMAN participants with hypertension who are unaware of their condition. aStatisti
cally different from white (p � 0.05). bStatistically different from white (p � 0.05) after controlling for age, education, 
and BMI. cStatistically different from white (p � 0.05) after controlling for age, education, BMI, and community char
acteristics. Note: Sample restriction: BP � 140/90. 

ticipants reported taking medication to treat high Among participants who reported a history of 
cholesterol (Fig. 12). Both adjusted and unadjusted diabetes, almost three fourths (73%) reported tak
results revealed no statistically significant differ- ing medication to treat their condition (Fig. 13). Be
ences in high cholesterol treatment rates between fore adjusting for individual and community char-
whites and women of other races/ethnicities. acteristics, Alaska Natives (55%) were less likely 

FIG. 10. Percentage of WISEWOMAN participants with high cholesterol who are unaware of their condition. 
aStatistically different from white (p � 0.05). bStatistically different from white (p � 0.05) after controlling for age, ed
ucation, and BMI. Note: Sample restriction: Total cholesterol � 240. 
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FIG. 11. Percentage of WISEWOMAN participants with a history of hypertension taking medication to treat their 
condition. aStatistically different from white (p � 0.05). bStatistically different from white (p � 0.05) after controlling 
for age, education, and BMI. cStatistically different from white (p � 0.05) after controlling for age, education, BMI, 
and community characteristics. Note: Sample restriction: History of hypertension � 240. 

to take diabetes medication than whites (71%), but 
this difference became insignificant after account
ing for both individual and community character
istics. Controlling only for individual characteris
tics, blacks had statistically significantly higher 
diabetes treatment rates than whites. This differ
ence became insignificant after controlling for in
dividual and community characteristics. 

DISCUSSION 

Our analysis of data collected from women as 
they enrolled in the WISEWOMAN projects in 
seven geographically diverse states reveals a high 
degree of CVD risk and statistically significant 
racial/ethnic disparities in CVD risk factors. In 
general, before adjusting for individual and com-

FIG. 12. Percentage of WISEWOMAN participants with a history of high cholesterol taking medication to treat their 
condition. Note: Sample restriction: History of high cholesterol. 
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FIG. 13. Percentage of WISEWOMAN participants with diabetes taking medication to treat their condition. aStatis
tically different from white (p � 0.05). bStatistically different from white (p � 0.05) after controlling for age, educa
tion, and BMI. Note: Sample restriction: Diabetes patients. 

munity characteristics, black participants were at 
the greatest risk of CVD. Compared with white 
participants, black women had, on average, more 
obesity, higher blood pressure, higher diabetes 
prevalence rates, and a higher 10-year CHD risk 
score. In terms of unadjusted CVD risk, Hispanic 
and Alaska Native participants were healthier 
than white participants, with lower average 
blood pressure, total cholesterol, and 10-year 
CHD risk scores. 

We also found that blacks with hypertension 
and Alaska Natives with hypertension or high 
cholesterol were more likely than whites to be 
aware of these conditions, and blacks were more 
likely to be receiving treatment. These unadjusted 
differences in awareness and access to medica
tions may be due to differences in preventive care 
or treatment patterns that vary along racial/eth
nic dimensions. Several studies21–25 provide evi
dence that white and minority patients with sim
ilar symptoms receive different levels of medical 
care. For example, Psaty et al.21 found that hy
pertension awareness and treatment rates were 
higher among blacks than among whites, and an
other study25 found that black patients with ac
cess to primary care received equal or better pre
ventive care than white patients. It is likely that 
the pervasive problem of high blood pressure is 
well recognized in African American communi

ties,26 therefore, and clinicians may be more ag
gressive in treating this condition among blacks. 

We were able to explain several of the 
racial/ethnic disparities in CVD risk factors by 
the differences in individual characteristics that 
varied along racial/ethnic dimensions. For ex
ample, the higher BMI among black women ac
counted for the difference in blood pressure be
tween white and black participants. Controlling 
for differences in individual characteristics also 
revealed some differences in CVD risk that were 
masked in the unadjusted results. After control
ling for age and education, black participants had 
a lower smoking rate than whites. The differences 
in community characteristics (after controlling 
for individual differences) explained several 
racial/ethnic disparities in CVD risk. For exam
ple, controlling for individual differences, Alaska 
Natives had higher rates of diabetes than whites, 
but these differences disappeared after taking 
community characteristics into account. Simi
larly, the differences in individual and commu
nity characteristics explained the differences in 
diastolic blood pressure between whites and 
blacks, the differences in systolic blood pressure 
and HDL cholesterol between whites and His
panics, and the differences in systolic blood pres
sure, diabetes prevalence, and high cholesterol 
awareness rates between whites and Alaska Na
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tives. Moreover, whereas our unadjusted results 
showed that blacks had higher 10-year CHD risk 
scores, on average, than whites, after adjusting 
for individual and community characteristics, 
blacks had lower scores than whites. This result 
clearly illustrates the impact of community char
acteristics on individual health. 

In some instances, racial/ethnic disparities per
sisted even after controlling for individual-level 
and community-level factors. Our analyses were 
unable to explain why white participants had 
higher levels of total cholesterol or why black par
ticipants had higher diabetes prevalence rates 
than whites. Other factors that we were unable to 
incorporate into our regressions might explain 
these remaining disparities. These factors include 
genetic predisposition for CVD risk and other un
observable characteristics that are associated with 
CVD risk that vary along racial/ethnic dimen
sions. For example, although all the WISE
WOMAN participants were underinsured or 
uninsured, racial/ethnic disparities in healthcare 
access might persist because of past experiences 
with healthcare providers, language barriers, or 
cultural beliefs about the need for treatment.6 

Hogue16 argues that a lifetime accumulation of 
the acute stress caused by prejudice and dis
crimination can also degrade health among mi
nority populations. This theory is consistent with 
our finding of greater CVD risk among black par
ticipants but does not explain the generally bet
ter health status of Hispanic and Alaska Native 
participants compared with white participants. 

Other community characteristics might further 
explain racial/ethnic disparities in CVD risk fac
tors but were not included in our analyses be
cause such data were not available. Community 
characteristics, such as the availability of afford
able healthy foods and safe locations for physical 
activity, are associated with CVD risk and vary 
systematically with race/ethnicity.19 However, 
these variables are likely to be highly associated 
with the community variables that were included 
in our analysis and, therefore, may not have an 
independent effect. Future analyses should focus 
on determining which variables serve as the best 
proxies for measuring community characteristics 
and seek to identify the community variables that 
have the greatest impact on CVD risk. 

Our findings have implications for the success 
of WISEWOMAN and similar interventions in re
ducing disparities in health risk factors. Specifi
cally, because our findings suggest that the dif

ferences in community characteristics account for 
many racial/ethnic disparities in CVD risk fac
tors, efforts to eliminate the disparities are likely 
to require community-wide interventions that 
seek to even the playing field. To be effective, in
terventions should address community-level fac
tors that may inhibit an individual’s ability to un
dertake specific activities and be tailored to 
ensure that individuals are able to engage in and 
fully benefit from the activities promoted by the 
intervention. For example, we found that the 
black WISEWOMAN participants lived in com
munities with substantially higher crime rates (as 
measured by robbery arrests) than white, His
panic, or Alaska Native participants. Interven
tions that do not address community-level fac
tors, such as crime rates (and fail to acknowledge 
that women may not be able to safely engage in 
physical activity), are unlikely to be successful. 
The WISEWOMAN projects, which seek to iden
tify and reduce CVD risk factors by implement
ing interventions that are tailored to meet the 
unique needs of the participants, will be more 
likely to succeed and to reduce racial/ethnic dis
parities in risk factors if they attend to commu
nity-level influences on individual behavior. 

REFERENCES 

1. Casper MI, Barnett E, Halverson JA, et al. Women and 
heart disease: An atlas of racial and ethnic disparities 
in mortality. Morgantown, WV: Office for Social En
vironment and Health Research, West Virginia Uni
versity, 1999. 

2. Mosca L, Manson JE, Sutherland SE, Langer RD, 
Manolio T, Barrett-Connor E. Cardiovascular disease 
in women: A statement for healthcare professionals 
from the American Heart Association. Circulation 
1997;96:2468. 

3. Shumaker SA, Czajkowski SM. A review of health-re
lated quality of life and psychosocial factors in wo
men with cardiovascular disease. Ann Behav Med 
1993;15:149. 

4. Casper ML, Barnett E, Williams GI Jr, Halverson JA, 
Braham VE, Greenlund KJ. Atlas of stroke mortality: 
Racial, ethnic, and geographic disparities in the 
United States. Atlanta, GA: Department of Health and 
Human Services, Centers for Disease Control and Pre
vention, January 2003:8. 

5. Ford ES, Will JC, De Proost Ford MA, Mokdad AH. 
Health insurance status and cardiovascular disease 
risk factors among 50–64-year-old U.S. women: Find
ings from the Third National Health and Nutrition 
Examination Survey. J Wom Health 1998;7:997. 

6. Smedley BD, Stith AY, Nelson AR, eds. Institute of 



516 

Medicine. Unequal treatment: Confronting racial and 
ethnic disparities in healthcare. Washington, DC: Na
tional Academies Press, 2002:126. 

7. Shi L. Experience of primary care by racial and ethnic 
groups in the United States. Med Care 1999;37:1068. 

8. Williams DR. Race, socioeconomic status, and health. 
The added effects of racism and discrimination. Ann 
NY Acad Sci 1999;896:173. 

9. Wallerstein N. Empowerment to reduce health dis
parities. Scand J Public Health 2002;30(Suppl 59):72. 

10. Robert S. Community-level socioeconomic status ef
fects on adult health. J Health Soc Behav 1998;9:18. 

11. Daly MC, Duncan GJ, Kaplan GA, Lynch JW. Macro-
to-micro links in the relation between income in
equality and mortality. Milbank Q 1998;76:303, 315. 

12. Lynch J, Kaplan G, Pamuk E, Cohen RD, Heck KE, 
Balfour JL. Income inequality and mortality in met
ropolitan area of the United States. Am J Public 
Health 1998;88:1074. 

13. Diez-Roux AV, Link BG, Northridge ME. A multilevel 
analysis of income inequality and cardiovascular dis
ease risk factors. Soc Sci Med 2000;50:673. 

14. Schultz AJ, Williams DR, Israel BA, Lempert LB. 
Racial and spatial relations as fundamental determi
nants of health in Detroit. Milbank Q 2002;80:677. 

15. Williams DR, Collins C. Racial residential segrega
tion: A fundamental cause of racial disparities in 
health. Public Health Rep 2001;116:404. 

16. Hogue CJ. Toward a systematic approach to under
standing—and ultimately eliminating—African Amer
ican women’s health disparities. Wom Health Issues 
2002;12:222. 

17. House JS, Kessler RC, Herzog AR. Age, socioeco
nomic status, and health. Milbank Q 1990;68:383. 

18. Link BG, Phelan J. Social conditions as fundamental 
causes of disease. J Health Soc Behav 1995;Spec No:80. 

19. Morland K, Wing S, Diez-Roux A, Poole C. Neigh
borhood characteristics associated with the location 
of food stores and food service places. Am J Prev Med 
2002;22:23. 

20. Wilson PW, D’Agostino RB, Levy D, Belanger AM, 
Silbershatz H, Kannel WB. Prediction of coronary 
heart disease using risk factor categories. Circulation 
1998;97:1837. 

21. Psaty BM, Manolio TA, Smith NL, et al. Time trends 
in high blood pressure control and the use of antihy
pertensive medications in older adults. The Cardio
vascular Health Study. Arch Intern Med 2002;162: 
2325. 

22. Winslow R. Aetna is collecting racial data to monitor 
medical disparities. Wall Street Journal March 5 2003, 
Sect. A:1. 

23. Fiscella K, Franks FK, Doescher MP, Saver BG. Dis
parities in health care by race, ethnicity, and language 
among the insured: Findings from a national sample. 
Med Care 2002;40:52. 

24. Mayberry RM, Mili F, Ofili E. Racial and ethnic dif
ferences in access to medical care. Med Care Res Rev 
2000;57(Suppl 1):108. 

25. Williams RL, Flocke SA, Stange KC. Race and pre-

FINKELSTEIN ET AL. 

ventive services delivery among black patients and 
white patients seen in primary care. Med Care 2001; 
39:1260. 

26. Cooper R, Cutler J, Desvigne-Nickens P, et al. Trends 
and disparities in coronary heart disease, stroke, and 
other cardiovascular diseases in the United States: 
Findings of the National Conference on Cardiovas
cular Disease Prevention. Circulation 2000;102:3137. 

27. Massey DS, Denton NA. The dimensions of residen
tial segregation. Soc Forces 1988;67:281. 

Address reprint requests to: 
Eric A. Finkelstein, Ph.D. 

RTI International 
Health, Social and Economics Research 

3040 Cornwallis Road 
P.O. Box 12194 

Research Triangle Park, NC 27709 

E-mail: finkelse@rti.org 

APPENDIX: DETAILS ON VARIABLE 
CONSTRUCTION 

In this Appendix, we provide a definition for 
each community-level variable used in the analy
sis. Specifically, we describe how the variable was 
created, the dataset from which it was obtained, 
and our rationale for including the variable as a 
potential determinant of racial/ethnic disparities 
in health outcomes. 

Zip code-level variables 

Our analysis included data from 1021 ZIP 
codes in seven states. 

Median earnings. The two median earnings vari
ables (median earnings of females and the ratio 
of the median earnings of females to the median 
earnings of males) were created using the 2000 
Census data on the median earnings of males and 
females. We included median female earnings be
cause it is a sex-specific variable that measures 
wealth at the local (ZIP code) level. We expected 
that women from ZIP codes with higher median 
earnings would have better access to healthcare 
and, as a result, better health outcomes than wo
men from ZIP codes with lower median earnings. 

Ratio of median earnings. The ratio of median 
earnings of females to the median earnings of 

mailto:finkelse@rti.org
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males is a measure of sex inequality. Women 
from ZIP codes where the ratio of earnings of fe
males to the earnings of males is �1 are (on av
erage) economically better off than men and may 
have a greater role in the community. In our data, 
we found 10 ZIP codes with the ratio of earnings 
of females to the earnings of males �1—1 in 
Massachusetts, 1 in Connecticut, 3 in Nebraska, 
and 5 in Alaska (representing �1% of the total 
ZIP codes included in our analysis). These ZIP 
codes are located in the communities with higher 
average unemployment and poverty rates and 
lower average incomes. 

Index of isolation. Racial isolation is one of the 
dimensions of residential segregation, defined 
as the degree to which two or more racial/eth
nic groups live separately from one another. 
Racial isolation is the degree to which members 
of each racial/ethnic group in the community 
are exposed only to one another, rather than to 
members of other racial/ethnic groups.27 We 
used the 2000 Census data (i.e., the number of 
people from each racial/ethnic group living in 
the ZIP code) to calculate an index of racial iso
lation that represents the proportion of the wo
man’s ZIP code that was the same race/ethnic
ity as the participant. The index values range 
from 0 to 1, with a value of 1 representing a com
munity where everyone is of the same race/eth
nicity. Because residential segregation is a fun
damental contributor to disparities in health, we 
expected that a minority woman living in a more 
isolated ZIP code (i.e., index value closer to 1) 
would be at a greater disadvantage in obtaining 
access to healthcare than a minority woman liv
ing in a less isolated ZIP code (i.e., index value 
closer to 0).14–18 

Urban population, adult female population with 
high school only, and families with all adults working. 
We used the 2000 Census data to create ZIP code-
level variables for the proportion of the popula
tion that was urban, the proportion of the adult 
(�25 years) female population with a high school 
diploma as their highest level of educational at
tainment, and the proportion of the families with 
all of the adults working, which is a measure of 
local area employment. 

County-level variables 

We included 223 counties in our analysis. 

Income inequality. Income inequality measures 
dispersion in median household income among 
residents in the county. We used the 2000 Cen
sus data on the distribution of median house
hold income by income class to construct this 
variable. The Census income distribution can be 
used to calculate the number of families with a 
median income in classes determined by incre
ments of $25,000 (e.g., $1–$24,999 and 
$25,000–$49,999). The highest income class is the 
open-ended class for �$150,000. We calculated 
the mean and standard deviation (SD) for this 
frequency distribution using the number of fam
ilies in each county in each class as frequency 
weights. Income inequality was defined as the 
SD of median household income across the in
come classes. Given the considerable evidence 
that neighborhood income inequality has a sta
tistically significant effect on health outcomes of 
minorities, we expected this county-level vari
able to be a statistically significant predictor, 
even after including the ZIP code-level measures 
of median earnings.11,12 

Index of dissimilarity. The index of dissimilarity 
is another measure of residential segregation that 
has been used extensively in previous re
search.14,15,27 In our analysis, the index measures 
how whites and nonwhites are distributed across 
the ZIP codes that make up each county. We used 
the 2000 Census data to create this variable. The 
index values range between 0 and 1 and are cal
culated as follows: 

�
� �
� � �

� 
�
D � 0.50 

Z Pzw Pznw 
Pw Pnwz � 1 

where Pzw is the number of white people in the 
ZIP code, Pw is the number of white people in 
the county, Pznw is the number of nonwhite peo
ple in the ZIP code, Pnw is the number of non
white people in the county, and Z is the number 
of ZIP codes in the county. 

For example, a value of 0.80 for the dissimilar
ity index can be interpreted as follows: 80% of the 
whites in the county would have to move from 
some ZIP codes to others to produce a completely 
even distribution of whites and nonwhites across 
all ZIP codes in the county. A value of 0 would 
mean that each ZIP code had the same ratio of 
whites to nonwhites as the county ratio; a value 
of 1 would mean that no whites share their ZIP 
code with nonwhites, and vice versa. 
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Because residential segregation has been found 
to be a fundamental cause of racial disparities in 
health,14–18 we would expect minority women 
living in highly segregated communities (i.e., dis
similarity index closer to 1) to have worse access 
to healthcare than minority women who share 
their communities with white populations (i.e., 
dissimilarity index closer to 0). In other words, 
we expect lower values of the dissimilarity index 
to be associated with better health outcomes for 
nonwhite women. 

Although the indices of dissimilarity and isola
tion are highly correlated, they are conceptually 
distinct because the isolation measure (ZIP code 
level) depends on the relative size of the groups be
ing compared, and the dissimilarity measure 
(county level) does not.27 For example, if African 
Americans are evenly distributed among the ZIP 
codes of a county, the index of dissimilarity would 
suggest little or no segregation. However, if African 
Americans make up the majority of the county’s 
population, they will have little exposure to resi
dents of other races, which would be reflected by 
the index of isolation. Therefore, we include both 
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the index of dissimilarity and the index of racial 
isolation in our analyses. 

Manufacturing jobs, families in poverty, and pop
ulation density. We used the 2002 Area Resource 
File to create variables for the proportion of the 
county’s work force in manufacturing jobs, the 
proportion of families in poverty, and popula
tion density per square mile of land. We used 
the proportion of the county’s work force in 
manufacturing jobs as a measure of level of in
dustry in the community. The proportion of 
families in poverty is a measure of economic 
conditions and community income levels. Pop
ulation density is a measure of urbanization in 
the county. 

Robbery arrests. We obtained data on the num
ber of robbery arrests per 100,000 county resi
dents from the 2000 National Archive of Crimi
nal Justice Data. We assumed that the women 
living in high crime areas would feel unsafe and 
be less likely to be physically active outside of 
their homes, resulting in worse health outcomes. 


