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SYNOPSIS

Objective. We investigated the effect of race among Hispanic and non-His-
panic people on self-reported diabetes after adjusting for selected individual
characteristics and known risk factors.

Methods. Using the National Health Interview Survey 2000-2003, these analy-
ses were limited to Hispanic and non-Hispanic people who self-identified as
white or black/African American for a final sample of 117,825 adults, including
17,327 Hispanic people (with 356 black and 16,971 white respondents).

Results. The overall prevalence of diabetes was 7.2%. After adjusting for
selected covariates, Hispanic white and black respondents were 1.56 (95%
confidence interval [Cl] 1.32, 1.83) and 2.64 (95% CI 1.10, 6.35) times more
likely to report having diabetes than non-Hispanic white respondents. The
estimate for non-Hispanic black respondents was 1.45 (95% Cl 1.29, 1.64).
When compared to low-income non-Hispanic white respondents, low-income
Hispanic white respondents (odds ratio [OR] 1.64; 95% Cl 1.26, 2.19) and
non-Hispanic black respondents (OR 1.71; 95% CI 1.38, 2.11) were more likely
to report having diabetes. Hispanic black people born in the U.S. were 3.54
(95% CI 1.27, 9.82) times more likely to report having diabetes when compared
to Hispanic white people born in the U.S. In comparison to non-Hispanic white
respondents, the odds of reporting diabetes decreased for non-Hispanic black
respondents, while the odds remained constant for Hispanic white respondents
(p-value for interaction between survey year and race/ethnicity = 0.03).

Conclusions. This study suggests that race may be a proxy for unmeasured
exposures among non-Hispanic and Hispanic people. Thus, given the importance
of race on health and the racial heterogeneity among Hispanic people, race
among Hispanic people should be investigated whenever the data allow it.
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In the past two decades, evidence has consistently
suggested that Hispanic people have a higher preva-
lence of diabetes than non-Hispanic white people.'
Although the most recent (i.e., 2004) diabetes preva-
lence estimates among Hispanic people include mostly
Mexican Americans, the Hispanic Health and Nutri-
tion Examination Survey (1982-1984) showed that
Puerto Rican and Cuban respondents also suffered
from an increased burden of diabetes.® These higher
estimates have been attributed to risk factors such
as lower socioeconomic status, higher acculturation,
and poor access to care among Hispanic people. Even
though race also is a strong risk factor for diabetes
among non-Hispanic people,*®7 this relationship has
not been adequately explored among Hispanic people.
Because of their mixed ancestry (Europeans, Africans,
and Native Americans), Hispanic people can be of any
race.® However, they do not identify well with the U.S.
Census categories.”*

Moreover, although sparse, the evidence on the
association between race and health outcomes among
Hispanic people is akin with the black/white gap
observed among non-Hispanic people: Hispanic black
people exhibit worse health outcomes than Hispanic
white people.”™"® Thus, it is plausible that Hispanic
people’s racial identity as black confers negative health
exposures, which may be related to the racial hierarchy
in U.S. society. Further, similar to non-Hispanic black
people,'** Hispanic black people may face discrimina-
tion based on their skin color not only by non-Hispanic
white people but also by their white counterparts.?'-*
These seminal studies also stressed the importance of
racial heterogeneity among Hispanic people, which,
if ignored could mask important patterns of health
variations. Therefore, examining race among Hispanic
people could provide insight into the role race plays
in determining health and disease status.

The National Health Interview Survey (NHIS), an
annual survey of U.S. households, affords the oppor-
tunity to investigate the effect of race among Hispanic
and non-Hispanic respondents on self-reported diabe-
tes after adjusting for selected individual characteristics
and known risk factors. Specifically, the purpose of this
study was twofold: () to investigate the independent
effect of race on diabetes among Hispanic and non-
Hispanic people and (2) to compare the strength of the
associations between race and diabetes among Hispanic
and non-Hispanic respondents. Because studies have
shown that racial identity and health outcomes among
Hispanic people may vary with acculturation,”*" we
tested an interaction term between race and country
of birth and length of stay in the U.S.

METHODS

The NHIS is an annual face-to-face interview of a house-
hold sample of U.S. noninstitutionalized civilians, using
a three-stage stratified cluster probability sampling
design. A complete description of the plan and opera-
tion for the NHIS has been given elsewhere. !

Briefly, the NHIS comprises a core set of questions
(repeated yearly) and supplemental questions/mod-
ules. The survey oversampled black and Hispanic
people to obtain reliable estimates for these groups.
The interview sample for NHIS consisted of people
aged 0 to 85 years within families within households
for a sample of 100,618 people in 2000, 100,760 people
in 2001, 93,386 people in 2002, and 92,148 people in
2003. Data for these analyses were extracted from the
Person and Sample Adult files and included the records
of adults aged 18 years or older, yielding samples of
32,374 in 2000, 33,326 in 2001, 31,044 in 2002, and
30,852 in 2003, for a total of 127,596 people.

The response rates ranged from 87.3% to 88.1%
for the Person sample and 72.1% to 74.3% for the
Adult sample over the years analyzed. These analyses
were limited to Hispanic and non-Hispanic people
who selfddentified as white or black/African American
for a final sample of 117,825 adults, including 17,327
Hispanic people (with 356 black and 16,971 white
respondents). Although 42.2% of the Hispanic popu-
lation identified with the “some other race” category
in the 2000 Census,* this group may have been too
heterogeneous and, therefore, was excluded from this
analysis.

The outcome for this study was self-reported diabetes
(hereafter referred to as diabetes). Information on
diabetes was collected using the question, “Have you
ever been told by a doctor or health professional that
you have diabetes or sugar diabetes?” For women, the
phrase “other than pregnant” was added prior to the
question to exclude cases of gestational diabetes.

The main independent variable was race/ethnicity.
Race was determined from two questions: “What race
do you consider yourself to be?” and “Which one of
these groups would you say BEST represents yourself?,”
where the choices were white, black/African American,
Asian, American Indian and Alaska Native, Native
Hawaiian and Pacific Islander, and other. The first
question was asked of all survey participants, while the
second was asked of those who answered “more than
one race” to the first question. These answers were
summarized by NHIS as follows: white only, black/
African American only, Asian only, American Indian
or Pacific Islander only, other race only, or multiple
detailed race only.
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Ethnicity was established from the question: “Do you
consider yourself Hispanic/Latino?” The question for
ethnicity was asked before the question for race. For
these analyses, race/ethnicity was defined as Hispanic
black, Hispanic white, non-Hispanic white, and non-
Hispanic black by cross-classifying participants who
answered “yes” and “no” to the ethnicity question with
those who answered “white only” and “black only” to
the race question.

Variables considered as risk factors or potential
confounders in studies of diabetes”*** as well as other
relevant variables were included in these analyses.
These variables included: demographic characteristics
(age, gender, marital status, survey year, U.S. region
of residence, country of birth, and length of stay in
the U.S.), access to care and socioeconomic position
(health insurance, education, and income), and health-
related risk factors (body mass index [BMI], physical
activity, and cigarette smoking). Age (continuous),
gender (male/female), survey year (2000, 2001, 2002,
and 2003), and U.S. region of residence (Northeast,
Midwest, South, and West) were included in the analysis
as collected during the interview.

Marital status was specified as married, divorced,
widowed, and single. Country of birth was coded as
U.S.-born and foreign-born. The foreign-born respon-
dents were asked how long they had been in the U.S,,
with categories ranging from less than a year to 15 years
or more. For analysis purposes, a variable combining
country of birth and length of stay in the U.S. was
created and coded as foreign-born with less than five
years in the U.S., foreign-born with five to 10 years in
the U.S,, foreign-born with more than 10 years in the
U.S., and born in the U.S.

Access to care and socioeconomic position indicators
included health insurance, education, and income.
Health insurance was collected using several questions
regarding multiple sources of insurance and recoded
as private, public, and noncoverage. Education was
collected as a continuous variable from 0 to 21 and
categorized as less than high school, high school
graduate or equivalent, some college, and college
graduate and higher. Income was collected by asking
each participant to select his/her total annual income
from 12 categories (ranging from $0 to $75,000 and
a refusal category) and was categorized as <$20,000,
$20,000 to $44,999, and =$45,000. Due to the large
number of missing values, the multiple imputations
income files were used for these analyses.™

Other risk factors for diabetes included in the
analyses were BMI, physical activity, and smoking. BMI
(kg/m?) was calculated using self-reported weight and
height and was categorized as <18.5 kg/m? (under-

weight), 18.5 kg/m? to <25.0 kg/m? (healthy weight),
and =25.0 kg/m? (overweight including obese).***
Physical activity was specified as vigorous activities that
cause heavy sweating or large increases in breathing
or heart rate less than three times a week for at least
10 minutes, four or more times a week for at least 10
minutes, and never. Smoking status was recoded as
current, former, or never.

STATISTICAL ANALYSIS

Descriptive statistics for the characteristics of the popu-
lation and prevalence of diabetes were calculated by
race in each ethnic group. To determine significant
differences, Chi-square tests (categorical variables) and
ttests (continuous variables) were used. Chi-square
tests were used to assess significant differences in the
prevalence of diabetes among groups.

Logistic regression was used to estimate the strength
of the association between race/ethnicity and diabe-
tes among U.S. adults (non-Hispanic black, Hispanic
black, and Hispanic white as compared to non-Hispanic
white). Specifically, the following models were fit to
estimate: (/) crude odds ratio (OR) (Crude); (2) OR
adjusted for age, gender, marital status, U.S. region of
residence, and country of birth/length of stay in the
U.S. (Model 1); (3) OR additionally adjusted for health
insurance, BMI, physical activity, and smoking (Model
2); and (4) OR additionally adjusted for education and
income (Model 3).

Interaction terms between race and country of
birth/length of stay in the U.S. were tested among
Hispanics. Although four-year estimates were presented
to improve reliability, an interaction term was tested
between survey year and race/ethnicity to determine
any change in the strength of the association between
groups over time. In addition, interactions between
race/ethnicity and income and education also were
tested.

Data management procedures were carried out with
SAS* and the statistical analyses were conducted using
SUDAAN.* SUDAAN takes into account the complex
sampling design yielding unbiased standard error (SE)
estimates. In addition, to account for the population
size across the years of the NHIS surveys aggregated
for these analyses, data from the four survey years were
first combined and then a new weight variable was cre-
ated to represent the mean population size across the
four years. (Personal communication, Zakia Coriaty
Nelson, Centers for Disease Control and Prevention,
National Center for Health Statistics, 2006 May 18.) In
the tables, the sample sizes were unweighted. However,
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estimates for means, proportions, SEs, and ORs with
95% CIs were weighted.

RESULTS

Characteristics of the study population are presented
in Table 1. Compared to non-Hispanic respondents,
Hispanic respondents were more likely to be younger,
live in the West, be less educated, have lower income,
be uninsured, and were less likely to be physically active
and currently smoke. Hispanic people also were more
likely to be foreign-born with an average of 10 to 15
years of residence in the U.S. (data not shown). In
general, non-Hispanic black respondents had worse
sociodemographic and health-related profiles than
their white counterparts. For example, non-Hispanic
black respondents had lower educational levels, lower
income, higher mean BMI, and were more likely to
be physically inactive compared to their white coun-
terparts. When compared to Hispanic white people,
Hispanic black people were younger and more likely
to live in the Northeast, be more educated, have higher
income, be physically active, and smoke.

Table 2 shows the prevalence of diabetes for selected
covariates for Hispanic and non-Hispanic respondents
by race. The overall prevalence of diabetes was 7.2%
(SE=0.10; data not shown). In general, when com-
pared to white respondents, black people, regardless
of their ethnicity, exhibited the highest prevalence of
diabetes across most covariates (most pvalues <0.01).
However, non-Hispanic black people had a higher
prevalence than their Hispanic counterparts. Inter-
estingly, highly educated and high-income Hispanic
black respondents exhibited a significantly higher
prevalence of diabetes than their lower-educated
and low-income white counterparts. In contrast, less-
educated non-Hispanic black respondents exhibited a
higher prevalence of diabetes than non-Hispanic white
respondents. Among Hispanic people, those who were
U.S.-born were more likely to report having diabetes
than their foreign-born counterparts (8.8% [SE=0.42]
vs. 6.3% [SE=0.30], p=0.001; data not shown), with
the prevalence of diabetes increasing for those who
were foreign-born with time in the U.S. regardless of
their race. In fact, the prevalence of diabetes among
foreign-born respondents with more than 10 years in
the U.S. was similar to the one observed for U.S.-born
respondents (8.5%, SE=0.46).

When compared to non-Hispanic white respondents,
the unadjusted analysis showed that non-Hispanic black
respondents were 1.46 times more likely to report
having diabetes (95% CI 1.37, 1.56) (Table 3). After
adjustment for selected covariates (Model 3), Hispanic

people, regardless of their race, were more likely to
report having diabetes than non-Hispanic white people.
Specifically, Hispanic white and black respondents were,
respectively, 1.56 and 2.64 times more likely to report
having diabetes than non-Hispanic white respondents
after adjusting for age, gender, marital status, region of
residence, length in the U.S., health insurance, physical
activity, smoking, BMI, income, and education. The
OR for non-Hispanic black respondents was 1.45 (95%
CI 1.29, 1.64). There was no difference regarding the
effect of race on diabetes among Hispanic and non-
Hispanic people (OR=1.76 vs. 1.43, p-value for race
and ethnicity = 0.72; data not shown).

Among Hispanic people, country of birth seemed
to modify the association between race and diabetes
(p=0.06; data not shown). When compared to U.S.-
born Hispanic white respondents, U.S.-born Hispanic
black people were 3.54 times more likely to report
having diabetes (95% CI 1.27, 9.82). There was no
difference in diabetes reporting between foreign-born
Hispanic black and white respondents regardless of
length of stay in the U.S.

When compared to non-Hispanic white people, the
odds of reporting diabetes has been decreasing for
non-Hispanic black respondents (OR=1.86 [2000]
vs. OR=1.30 [2003], while the odds have remained
constant for Hispanic white respondents (OR=1.54
[2000] vs. OR=1.71 [2003]; pvalue for interaction
between survey year and race/ethnicity = 0.03; data
not shown). Because of the small sample, although an
increasing pattern of the odds of reporting diabetes
over time was observed, the estimates were unreliable
for Hispanic black respondents.

There was no interaction between race/ethnicity
and education. However, there was an interaction
between income and race/ethnicity (p=0.05; data
not shown). When compared to low-income non-His-
panic white people, low-income Hispanic white people
(OR=1.64;95% CI1.23, 2.19) and non-Hispanic black
people (OR=1.71;95% CI 1.38, 2.11) were more likely
to report having diabetes. There was no difference
between low-income Hispanic black and non-Hispanic
white respondents.

DISCUSSION

This study found that when compared to non-Hispanic
white respondents, non-Hispanic black respondents
reported having a higher prevalence of diabetes. In
the adjusted analyses, the odds of having diabetes
were higher for non-Hispanic black, Hispanic black,
and white respondents than for non-Hispanic white
respondents, with the odds being strongest for His-
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Table 1. Distribution of selected characteristics® for Hispanic and non-Hispanic
adults =18 years of age according to race: National Health Interview Survey, 2000-2003

Hispanic Non-Hispanic
Black White® Total Black White® Total* Total
Characteristics (n=35¢) n=16,971) (n=17,327) (n=17,226) (n=83,272) (n=100,498) (n=117,825)
Sociodemographic
Age 37.7 (0.79) 39.7 (0.22) 39.7 (0.22) 42.2 (0.23) 46.7 (0.12) 46.1 (0.11) 455 (0.11)
Male 43.4 (3.28) 50.1 (0.52) 50.0 (0.52) 44.5 (0.48) 48.0 (0.21) 47.6 (0.19) 47.8 (0.18)
Region
Northeast 49.0 (4.10) 12.1 (0.54) 12.9 (0.55) 16.8 (0.58) 20.4 (0.34) 19.9 (0.30) 19.3 (0.28)
Midwest 10.8 (1.74) 7.3 (064) 7.3 (0.63) 18.7 (0.73) 28.7 (0.42) 27.3 (0.39) 25.4 (0.36)
South 25.7 (3.95) 36.9 (1.21) 36.7 (1.19) 57.7 (1.07) 34.3 (0.45) 37.4(0.42) 37.4 (0.40)
West 14.5 (2.39) 43.7 (1.15) 43.1 (1.13) 6.8 (0.34) 16.6 (0.33) 15.3 (0.29) 18.0 (0.29)
Marital status
Married 49.9 (3.17) 65.8 (0.43) 65.4 (0.42) 44.4 (0.47) 66.5 (0.29) 63.6 (0.28) 63.8 (0.26)
Divorced 14.6 (1.54) 9.4 (0.25) 9 5(0.24) 15 7 (0.32) 9.9 (0.12) ‘IO 6 0.11) 10 5(0.11)
Widow 2.6 (0.90) 3.8 (0.19) 8 (0.19) 2 (0.24) 7.1 (0.11) 1 (0.10) 8 (0.09)
Single 32.8(3.18) 20.9 (0.42) 21 2 (0.42) 32 8 (0.54) 16.5 (0.26) 18 7 (0.26) 18 9 (0.24)
Socioeconomic position
and access to care
Education
Less than high school 30.3 (3.17) 48.6 (0.74) 48.2 (0.73) 25.4 (0.63) 15.1 (0.25) 16.6 (0.24) 19.9 (0.24)
High school/GED 28.3 (3.62) 26.0 (0.46) 26.1 (0.46) 35.1 (0.53) 37.7 (0.30) 37.3(0.27) 36.2 (0.25)
Some college 27.7 (3.43) 15.9 (0.43) 16.2 (0.43) 24.9 (0.69) 24.6 (0.25) 24.7 (0.24) 23.8 (0.22)
Completed college
or higher 13.7 (3.41) 9.4 (0.31) 9.5 (0.32) 14.6 (0.45) 22.5(0.27) 21.4 (0.24) 20.1 (0.22)
Income
<$20,000 42.2 (3.66) 53.2 (0.82) 52.9 (0.81) 44.2 (0.74) 34.9 (0.35) 36.2 (0.31) 37.8 (0.29)
$20,000-%$44,999 44.2 (3.56) 34.6 (0.67) 34.8 (0.67) 39.7 (0.62) 37.1(0.29) 37.5(0.26) 37.2 (0.24))
=$45,000 13.6 (3.72) 12.3 (0.49) 12.3 (0.48) 16.1 (0.61) 27.9 (0.35) 26.4 (0.31) 25.0 (0.29)
Health insurance
Private 52.9 (3.54) 44.9 (0.62) 45.7 (0.61) 56.4 (0.56) 66.8 (0.28) 65.5 (0.26) 63.5 (0.25)
Public 17.6 (2.60) 17.0 (0.43) 17.3 (0.44) 23.4 (0.46) 22.0 (0.24) 22.2 (0.22) 21.7 (0.21)
None 29.5 (3.06) 38.1 (0.68) 37.9 (0.67) 20.1 (0.40) 11.1 (0.17) 12.3 (0.15) 14.8 (0.17)
Risk factors
BMI, kg/m? 28.3 (0.38) 27.2 (0.06) 27.3 (0.05) 28.5 (0.07) 26.6 (0.03) 26.8 (0.03) 26.9 (0.03)
Vigorous physical
activity/week
=3 times 26.4 (2.79) 20.8 (0.40) 20.9 (0.40) 24.9 (0.56) 29.9 (0.30) 29.2 (0.28) 28.4 (0.26)
=4 times 14.7 (2.10) 12.0 (0.31) 12.0 (0.31) 13.1 (0.37) 17.3 (0.19) 16.7 (0.17) 16.3 (0.16)
Never 59.0 (2.63) 67.3 (0.51) 67.1 (0.50) 62.1 (0.75) 52.8 (0.38) 54.1 (0.36) 55.3 (0.34)
Smoker
Current 19.5 (2.86) 16.9 (0.39) 16.9 (0.38) 22.3(0.42) 23.6 (0.23) 23.4 (0.21) 22.8 (0.20)
Former 10.9 (2.36) 14.0 (0.34) 14.0 (0.33) 14.5(0.32) 25.1(0.18) 23.7 (0.17) 22.76 (0.16)
Never 69.6 (3.11) 69.1 (0.52) 69.1 (0.51) 63.1 (0.48) 51.3 (0.25) 52.9 (0.23) 54.4 (0.23)

*Percentage (standard errors) with the exception of age (mean and standard error)

°All p-values for Chi-square tests and t-tests for comparing black and white respondents within ethnic groups were p<0.01.
All p-values for Hispanic and non-Hispanic comparisons were p<<0.01.

GED = general equivalency diploma

BMI = body mass index
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Table 2. Prevalence of diabetes for selected covariates among Hispanic and
non-Hispanic adults =18 years of age by race: National Health Interview Survey, 2000-2003

Diabetes
Hispanic Non-Hispanic
Characteristics Black (SE) White? (SE) Total (SE) Black (SE) White? (SE) Total® (SE)
Overall 7.3 (2.15) 7.2 (0.25) 7.2 (0.25) 9.7 (0.28) 6.9 (0.11) 7.2 (0.10)
Sociodemographics
Age
18-45 3.5(1.39) 2.4 (0.16) 2.4 (0.16) 3.7 (0.24) 2.2 (0.09) 2.5 (0.09)
46-85 17.0 (6.54) 18.1 (0.67) 18.1 (0.67) 19.6 (0.52) 11.7 (0.19) 12.5 (0.18)
Gender
Male 8.6 (4.4 7.0 (0.38 7.0 (0.38 8.7 (0.40) 7.3 ( 7.
Female 6.3 (1.86 7.5(0.34 7.4 (0.34 10.6 (0.34) 6.5 7.1
Region
Northeast 5.7 (1.99) 5.9 (0.54) 5.9 (0.53) 9.2 (0.79) 6.5 (0.24) 6.8 (0.23)
Midwest 5.9 (4.73) 7.0 (1.16) 7.0(1.13) 8.8 (0.57) 6.8 (0.18) 6.9 (0.18)
South 9.8 (6.30) 7.9 (0.40) 7.9 (0.41) 10.2 (0.35) 7.6 (0.19) 8.1 (0.18)
West 9.1 (5.02) 7.1 (0.39) 7.1 (0.40) 9.2 (0.74) 5.9 (0.27) 6.1 (0.26)
Marital status
Married 7.2 (3.86) 7.7 (0.33) 7.7 (0.34) 10.6 (0.46) 7.0 (0.13) 7.3 (0.13)
Divorced 7.4 (2.82) 8.8 (0.75) 8.8 (0.73) 12.3 (0.58) 7.3(0.27) 8.3 (0.25)
Widow 19.5 (16.69) 22.4 (1.90) 22.3(1.88) 23.4 (1.09) 14.7 (0.42) 15.8 (0.40)
Single 6.6 (2.64) 2.4 (0.30) 2.6 (0.30) 4.5 (0.32) 2.8 (0.16) 3.2(0.14)
Socioeconomic position and
access to care
Education
Less than high school 11.2 (3.46) 8.8 (0.45) 8.8 (0.45) 15.4 (0.71) 12.6 (0.34) 13.2 (0.32)
High school/GED 6.3 (3.11) 6.3 (0.50) 6.3 (0.51) 8.8 (0.42) 7.8 (0.19) 7.9 (0.18)
Some college 2.1 (1.25) 5.5 (0.51) 5.4 (0.49) 7.4 (0.51) 6.1(0.21) 6.3 (0.20)
Completed college
or higher 17.0 (13.5) 6.7 (0.81) 7.0 (0.90) 8.0 (0.65) 5.3 (0.20) 5.6 (0.20)
Income
<$20,000 8.1 (2.90) 4.8 (0.29) 4.9 (0.29) 5.9 (0.38) 5.0 (0.19) 5.1(0.17)
$20,000-%$44,999 c 4.7 (0.42) 4.5 (0.41) 6.4 (0.48) 4.1 (0.17) 4.4 (0.16)
=$45,000 18.8 (15.9) 4.4 (0.75) 4.8 (0.86) 6.7 (0.62) 3.8(0.18) 4.0 (0.17)
Health insurance
Private 5.6 (3.45) 5.8 (0.34) 5.8 (0.34) 7.3 (0.32) 4.4 (0.10) 4.8 (0.10)
Public 14.6 (4.32) 18.5 (0.81) 18.5 (0.80) 19.6 (0.68) 15.8 (0.28) 16.3 (0.27)
None 6.0 (2.85) 3.9 (0.30) 3.9 (0.30) 5.4 (0.43) 3.9 (0.22) 4.2 (0.21)
(continued)

panic black people. Low-income non-Hispanic black
and Hispanic white people were more likely to report
having diabetes than high-income non-Hispanic white
people. When compared to non-Hispanic white people,
the odds of reporting diabetes have been decreasing
for non-Hispanic black people while the odds have
remained constant for Hispanic white people. Finally,
when compared to Hispanic white respondents born in
the U.S., Hispanic black respondents born in the U.S.
were more likely to report having diabetes.

Previous studies have consistently reported a

higher prevalence of diabetes for Hispanic than for
non-Hispanic white respondents and more similar to
non-Hispanic black respondents. This finding has been
consistent when reporting data on Hispanic people as a
whole or for Mexican American people.»**5 Our study
replicated this finding with Hispanic people as a whole
or stratified by race exhibiting a higher prevalence of
diabetes than non-Hispanic white people. However, to
the best of our knowledge, no studies have investigated
the association between race and self-reported diabetes
among Hispanic people. We found that although the
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Table 2 (continued). Prevalence of diabetes for selected covariates among Hispanic and
non-Hispanic adults =18 years of age by race: National Health Interview Survey, 2000-2003

Diabetes
Hispanic Non-Hispanic
Characteristics Black (SE) White? (SE) Total (SE) Black (SE) White? (SE) Total® (SE)
Risk factors
BMI (kg/m?)
<18.5 0 2.1 (1.09) 2.1 (1.08) 4.8 (1.46) 2.5(0.37) 2.7 (0.37)
18.5-24.99 2.0 (1.47) 4.2 (0.33) 4.1 (0.32) 4.5 (0.34) 3.2(0.11) 3.3(0.11)
=25.0 10.0 (3.32) 9.0 (0.36) 9.1 (0.37) 12.3 (0.36) 9.6 (0.16) 10.0 (0.15)
Vigorous physical
activity/week
=3 times 12.8 (7.1) 5.9 (0.48) 6.1 (0.50) 7.5 (0.52) 5.7 (0.19) 5.9 (0.17)
=4 times 2.3 (2.23) 4.1 (0.52) 4.0 (0.57) 5.4 (0.54) 3.7 (0.18) 3.9 (0.18)
Never 6.1(1.82) 8.2 (0.32) 8.2 (0.33) 11.5 (0.35) 8.6 (0.16) 9.0 (0.15)
Smoker
Current 6.1 (3.73) 6.4 (0.48) 6.4 (0.49) 8.4 (0.46) 5.3 (0.18) 5.7 (0.17)
Former 24.6 (14.5) 13.4 (0.82) 13.6 (0.85) 20.3 (0.96) 10.5 (0.26) 11.3 (0.26)
Never 4.6 (1.63) 6.2 (0.31) 6.2 (0.30) 7.8 (0.31) 5.8 (0.13) 6.1 (0.12)

*All p-values for Chi-square tests for comparing black and white respondents within ethnic groups were p<<0.01, with the exception of gender,
region, income among Hispanic people, and gender among non-Hispanic people (p-values for gender and income among Hispanics p>0.05).

°All p-values for Hispanic and non-Hispanic comparisons were p<<0.01 with the exception of gender.

“There was one case of diabetes in this cell. The prevalence estimate was unreliable and therefore not presented.

GED = general equivalency diploma
BMI = body mass index

SE = standard error

odds of having diabetes were higher for both Hispanic
black and white people than for non-Hispanic white
people, Hispanic black people exhibited the highest
odds of having diabetes.

Evidence suggests that low-income non-Hispanic
black and Mexican American respondents exhibited a
higher prevalence of diabetes than non-Hispanic white
respondents.'*” However, most of these studies have
been descriptive in nature. Our study found that the
association between race/ethnicity and the prevalence
of diabetes applies only to low-income non-Hispanic
black and Hispanic white people. Specifically, when
compared to low-income non-Hispanic white people,
low-income Hispanic white and non-Hispanic black
people were more likely to report having diabetes.
This finding indicates that income may have a different
meaning across racial/ethnic groups.”

Previous studies also have found that acculturation
is associated with racial identification with the U.S.
Census categories.!#2741-8 Specifically, evidence sug-
gests that length of stay in the U.S., country of birth,
and language spoken may influence racial identity by
assimilating into the mainstream black/white dichot-

omy.?*" For example, among foreign-born Hispanic
people, those who have become U.S. citizens were
more likely to identify as white than their non-citizen
counterparts.®* Moreover, acculturation has been
found to be associated with diabetes.*>*

We found that the association between race and the
prevalence of self-reported diabetes varied with country
of birth. Specifically, U.S.-born Hispanic black respon-
dents were more likely to report having diabetes than
U.S.-born Hispanic white respondents. However, there
was no difference in the prevalence of diabetes between
foreign-born Hispanic black and white respondents.
Thus, although acculturation to Western culture may
lead to a lessening of behaviors and cultural traditions
that promote health among Hispanic people, it is also
possible that racial assimilation into the U.S. racial
categories among Hispanic people channels them to
resources and opportunities (or lack thereof) that may
influence their health status.

Racial identification with the U.S. Census catego-
ries varies among Hispanic subgroups.?” For example,
Cubans are more likely to identify as white, Mexicans
Americans identify as white or of some other race, and
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Table 3. Crude and adjusted odds ratios (95% CI)* for diabetes by race/ethnicity
among adults =18 years of age: National Health Interview Survey, 2000-2003

Diabetes
Race/ethnicity Crude Model 1 Model 2 Model 3
Non-Hispanic white 1.00 1.00 1.00
Non-Hispanic black 1.46 1.75 1.45
(1.37, 1.56) (1.81, 2.07) (1.63, 1.88) (1.29, 1.64)
Hispanic white 1.06 1.71 1.56
(0.98, 1.15) (1.71,2.11) (1.53, 1.90) (1.32, 1.83)
Hispanic black 1.07 2.05 2.64
(0.57, 1.99) (1.21, 4.22) (1.07, 3.95) (1.10, 6.35)

*Crude association between race/ethnicity and self-reported diabetes (crude); odds ratio adjusted for age, gender, marital status, survey year,
U.S. region, and country of birth/length in the U.S. (Model 1); additionally adjusted for health insurance, physical activity, smoking, and body
mass index (Model 2); and adjusted for all covariates as in Model 2 plus education and income (Model 3).

Cl = confidence interval

Dominicans and Puerto Ricans exhibited the highest
proportion identified as black.?” In these data, similar
patterns were replicated, with 92% of Cubans identify-
ing as white, 82% of Mexican Americans identifying
as white, and Dominicans (16%) and Puerto Ricans
(31%) identifying as black.

To account for this differential racial identification
among subgroups and avoid concerns about subgroups
instead of racial comparisons, we repeated the analysis
for Model 3 among Hispanic people only: There was no
difference in the odds of having diabetes among His-
panic subgroups (Puerto Ricans, Dominicans, Cubans,
and other Hispanic people as compared to Mexican
Americans). Therefore, our findings are robust, which
begs the question: What is it about race that may affect
diabetes among Hispanic and non-Hispanic people?

Race is a proxy for an array of unmeasured exposures
in U.S. society. Specifically, race as a social construct was
a concept developed before the contemporary genom-
ics research and did not capture any biologic common-
ality within groups.?” In contrast, race represents the
unequal distribution of power, prestige, and resources
according to an individual’s racial membership. More-
over, this distribution positions people into the social
hierarchy to determine exposures that may promote
or deteriorate their health status. The difference in
the prevalence of diabetes between non-Hispanic black
and white respondents has been attributed to obesity,
physical activity, socioeconomic position, access to care,
and environmental conditions.***” These risk factors
also have been found to be associated with diabetes
among Hispanic people. Thus, Hispanic black people
could be exposed to the same deleterious experiences
for diabetes as non-Hispanic black people.

Limitations

Among the strengths of this study were the use of
multiple years of a nationally representative sample
and the large sample size that allowed the ability to
control for numerous potential confounders while also
examining interactions. Important limitations were
the cross-sectional nature of the data that precluded
making inferences regarding cause and effect and the
self-reported nature of diabetes. Although self-reported
data for this condition have been shown to be highly
correlated with physician’s records,* it is possible that
our results were underestimated for all racial/ethnic
groups. This underestimation could be higher for His-
panic people, as they are less likely to be insured and
have less access to care.>* Moreover, the prevalence
reported in this study (7.2%) was higher than the self-
reported prevalence of diabetes found in the National
Health and Nutrition Examination Survey 1999-2002
(6.5%).> Thus, if the estimates presented here were
underestimated, the magnitude of the underestimation
may not have been that large.

An additional limitation was the exclusion of 17%
of Hispanic people who self-identified as “some other
race” (n=3,769). However, we repeated the analyses
including “some other race” as a separate category,
and their odds of having diabetes was not different
from the one observed for Hispanic white people.
Therefore, it is very unlikely that their inclusion would
have affected the results.

Another limitation was the small sample size of
Hispanic black people (n=356) and the possibility of
sampling weight inflation. However, we repeated the
analyses without the weights as a sensitivity analysis
and the results remained the same. Therefore, the
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possibility of bias, if any, in extrapolating results from
a small sample size may be minimal. Finally, the data
do not distinguish between type 1 and type 2 diabetes.
However, this is not a major concern, as 95% of adults
with diabetes are type 2.%!

CONCLUSION

This study suggests that race may be a proxy for
unmeasured exposures not only among non-Hispanic
people but also among Hispanic people. It is obvious
that although acculturation to Western culture may
lead to a lessening of behaviors and cultural traditions
that promote health among Hispanic people, racial
assimilation into the U.S. Census racial categories may
channel them to resources and opportunities (or lack
thereof) that may influence their health status. Thus,
given the importance of race on health and the racial
heterogeneity among Hispanic people, race among
Hispanic people should be investigated whenever the
data allow it.
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