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Abstract

Objective—To quantify contributions of individual sociodemographic factors, neighborhood
socioeconomic status (NSES) and unmeasured factors to racial/ethnic differences in health
behaviors for Non-Hispanic (NH) Whites, NH Blacks, and Mexican-Americans.

Methods—We used linear regression and Oaxaca decomposition analyses.

Results—Although individual characteristics and NSES contributed to racial/ethnic differences
in health behaviors, differences in responses individual characteristics and NSES also played a
significant role.

Conclusions—There are racial/ethnic differences in the way that individual-level determinants
and NSES affect health behaviors. Understanding the mechanisms for differential responses could
inform community interventions and public health campaigns that targeted to particular groups.
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Introduction

Chronic diseases, including cardiovascular disease, cancer, and diabetes, are the leading
causes of death and disability in the U.S., accounting for 70% of deaths each year.!
Moreover, there are stark differences in chronic disease incidence, prevalence, and mortality
by race/ethnicity.2 For example, African-American, Hispanic, and American Indian or
Alaska Native adults are twice as likely as Non-Hispanic (NH) White adults to have
diabetes.3 Age-adjusted death rates for heart disease are also 32% higher among African-
Americans than among Whites,3 and the incidence of coronary heart disease among
American Indians and Alaska Natives is nearly double that observed in the general U.S.
population.3

Healthy behaviors, including a nutritious diet, physical activity, and avoiding tobacco use
and excessive drinking, can prevent or control chronic disease,! and racial/ethnic differences
in these behaviors contribute to the gaps in chronic disease burden.*> Substantial work has
shown that individual characteristics, such as education and income, and neighborhood
factors influence health behaviors. Lower socioeconomic status (SES) individuals may
experience more negative life events (stressors) than higher-SES individuals and may
perceive greater negative impact from any given event. Stress is one important and plausible
mediator linking SES to health behaviors.® Neighborhoods differ in economic conditions
and the quality and quantity of resources,”'8 including availability of recreational facilities;
9,10 healthy, affordable food;11~13 and adequate health care. These factors can influence
diet, physical activity, smoking, alcohol intake and other health behaviors as well 81415

Notably, the available evidence suggests that racial/ethnic differences in health behaviors
persist even after adjusting for individual and neighborhood factors.8:15:16 However, one
feature of most of the research to date is the implicit assumption that individual and
neighborhood factors influence all racial/ethnic groups in the same way. In fact, the effect of
both individual and neighborhood characteristics may vary by race/ethnicity, possibly
because of unmeasured attributes. For example, educational quality may differ between
Blacks and Whites’ even when they have the same number of years of schooling, leading to
differences in the estimated effects of education. Perceived discrimination and degree of
acculturation may affect how Hispanics, compared with Whites, use neighborhood resources
to maintain health.18 If the effects of individual and neighborhood factors on health
behaviors differ by race and ethnicity, the analyses in many previous studies may be
misspecified. Further, the results may be misleading and may not provide as much insight as
they could. Understanding how associations between individual and neighborhood factors
and health behaviors vary across racial/ethnic groups, and the contribution of such variations
to disparities, could suggest ways to improve studies of health behaviors and interventions to
improve them.

Our study addresses this gap in the literature by using Oaxaca decomposition to examine
differences in diet, sedentary lifestyle, smoking, and alcohol consumption among Non-
Hispanic Whites, Non-Hispanic Blacks, and Mexican-Americans. Oaxaca decomposition
analysis, widely used in sociology and labor economics, is a statistical method for
decomposing overall group differences in an outcome of interest and quantifying the
contributions from different components. In this study, we used the method to decompose
racial/ethnic differences in health behaviors to quantify the contribution of individual-level
variables, NSES and differential response. Our decomposition provides insights that are
likely to be useful in the design of interventions and policies to reduce the health impact of
harmful health behaviors in different racial/ethnic groups.
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Conceptual Framework

We base our research on a social ecological framework, which considers a multileveled set
of influences on health behaviors on the individual and neighborhood levels. Specifically, a
social ecological framework recognizes that the likelihood that people will engage in
healthful behaviors is greatest when they are inclined to do so, have the ability to do so, and
when their sociocultural, physical, and socio-economic environments offer the opportunities
for doing so.

With such an approach, health behaviors of an individual are guided by layers of influences
including the family, proximal social influences such as social networks or neighborhoods,
organizational influences such as worksite or community systems or healthcare systems, and
larger social influences such as government, policy, or large economic structures. Two
important emphases are (1) that the behavior of the individual reflects the influence of all the
layers; and (2) that the layers interact in their influence so that, e.g., communities may
influence families but families may also influence communities.2® In our own analyses, we
focus on 2 main levels: the neighborhood and the individual. As described below, we
capture neighborhood-level influences by neighborhood socioeconomic status (NSES), and
include multiple individual-level predictors of health behaviors including age, marital status,
nativity, income — all shown in prior research to be important predictors of health behaviors.

METHODS

Data Source and Study Samples

We used geocoded data from the Third National Health and Nutrition Examination Survey
(NHANES I11), a nationally representative, cross-sectional study of the civilian non-
institutionalized population of the United States conducted from 1988 through 1994. The
sampling design oversampled Blacks and Mexican-Americans. NHANES |11 obtained
information on study subjects through surveys, physical examinations, and laboratory
studies. The data on diet, smoking, alcohol consumption, and sedentary lifestyle are from the
surveys.

We used census tracts as proxies for neighborhoods and merged the NHANES I11 with tract-
level data from the U.S. Census Bureau using geocoded residential addresses.
Approximately 86% of the sample was geocoded to a census tract through a match to an
exact address or to a street intersection. The remaining 14% of the sample could be matched
only to a zip-code or county centroid; we excluded these subjects from our analyses because
of concerns about the validity of merging tract-level data based on such matches. Most
excluded subjects lived in sparsely populated areas; consequently, our results may not be
generalizable to rural residents.

We restricted the study samples to adults age 20 and over. We excluded pregnant women,
whose health behaviors are likely to differ from their usual patterns; subjects who
categorized themselves as “other” race/ethnicity; and subjects who were missing key
variables for the analyses (see below). Our final study samples ranged from 12,648 persons
for binge drinking to 13,187 for sedentary lifestyle, and comprised 83% to 87% of the
geocoded sample.

RAND Corporation’s Institutional Review Board (IRB) approved the study, and the
National Center for Health Statistics’ (NCHS’s) IRB approved the NHANES 111 survey.
Analyses were performed at the NCHS’s secure Research Data Center in Hyattsville,
Maryland, and conducted using SAS Version 9.2.
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Study outcomes included dichotomous measures of smoking, binge drinking, and sedentary
lifestyle. Smoking was divided into current smokers or nonsmokers and former smokers. A
current smoker was considered to be anyone who had smoked at least 100 cigarettes in their
life and who smoked cigarettes in the last 30 days. Subjects were considered to have an
episode of binge drinking in the past year if they reported consuming 5 or more drinks in a
single day. Because of different distributions by gender, for men, we dichotomized the
frequency of binge drinking into >1 binge drinking episodes per week or <1 binge drinking
episode per week. For women, we dichotomized binge drinking into =1 binge drinking
episodes during the year or none. Sedentary lifestyle was based upon self-report of
participation in any activity in the past month including running, aerobics, yard work,
dancing, weightlifting, bicycling, swimming, calisthenics, or any other sport or exercise.
Respondents who did not report any activity in the past month were categorized as
sedentary. Study outcomes also included 2 continuous measures of dietary intake derived
from the NHANES |11 24-hour dietary recall interview: number of servings per day of fruits
and vegetables and percent of total kilocalories from fat.

The individual characteristics used as independent variables in the study included age;
gender; race/ethnicity, categorized as Non-Hispanic White, Non-Hispanic Black, and
Mexican-American; nativity, categorized as U.S.-born or foreign-born; educational
attainment, categorized as grade school only, some high school, high school graduate, or
post high school; family income relative to the federal poverty level (FPL), categorized as
poor (< 1 times FPL), low income (1-2 times FPL), middle income (2—4 times FPL), or high
income (> 4 times FPL); and marital status, categorized as married (includes “living as
married”), never married, and other (widowed, divorced, or separated).

On the neighborhood level, we employed NSES, measured using an index of 6 variables
measured at the census-tract level: (1) percent of adults older than 25 with less than a high
school education; (2) percent male unemployment; (3) percent of households with income
below the poverty line; (4) percent of households receiving public assistance; (5) percent of
households with children headed only by a female; and (6) median household income. The
NSES index is the standardized sum and has a mean of zero and a standard deviation of one;
a score greater than zero denotes a tract with NSES above the sample average. The variables
in the NSES index were identified using factor analysis and the index has been used in
several previous studies.11:20,21

Statistical Analysis

We conducted a regression-based Oaxaca decomposition analysis,?2 which was introduced
into the labor economics literature to study discrimination in the labor market. The goal of
this method is to decompose differences between 2 groups in an outcome of interest into a
component due to differences between the groups in their characteristics, and a component
due to differences between the groups in the effects of these characteristics on the outcome.
In the original application, economists used the method to assess how much of the difference
in wages between Whites and Blacks was due to racial differences in relevant attributes,
such as educational attainment and work experience, and how much was due to racial
differences in the effects of those attributes on wages. Empirical implementation of the
method is based on a straightforward algebraic decomposition of the outcome differences, as
explained below.

In this study, we used Oaxaca decomposition analysis to decompose racial/ethnic
differences in health behaviors into 3 components: (1) a component due to racial/ethnic
differences in measured individual characteristics, (2) a component due to racial/ethnic
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differences in NSES, and (3) a component due to racial/ethnic differences in the effects of
individual characteristics and NSES on health behaviors. We implemented the method as
follows.

First, separately for each racial/ethnic group, we estimated a linear regression model for
each study outcome. Thus, for dichotomous dependent variables, we estimated linear
probability models. We adopted this approach because the traditional Oaxaca decomposition
cannot be used with nonlinear models (e.g., logistic or probit regressions). Linear probability
models have been used in other decomposition studies and allow for ease of interpretation.23
With linear models, the mean value of each health behavior for each racial/ethnic group is a
simple function of the estimated regression coefficients and the mean values of the
individual- and neighborhood-level independent variables. For example, we obtain:

Ys :}bﬁ\b +Nb7b

and

YI1‘:X|”BW+N\137W

where Y represents the health behavior; X is a vector of individual characteristics; N is the
NSES index; the subscripts b and w refer to Blacks and Whites respectively; the horizontal
bars over Y, X, and N represent mean values; and £ and y are vectors of estimated
coefficients. Therefore, the mean difference between Whites and Blacks in the health
behavior indicator is:

Vo= Vo= (R Bt N7 - (0B N,
Adding and subtracting Y;,,’B\‘,.+N;i‘., from the right-hand side of the equation and
rearranging, we obtain:

7\1' - sz(iw - X17)123\!"-"(1Vn' - Nb)’ih"*'yb (B\H' - B\b) +Nb()7w —371))

) 163) (&)

The first component is the difference in the health behavior attributable to Black/White
differences in individual characteristics. The second component is the difference in health
behaviors attributable to Black/White differences in NSES. These first 2 components
constitute the “explained” portion of differences in health behaviors, since they can be
attributed to observed differences in variables associated with these behaviors. Of note, the
first 2 components in this equation are “weighted” by the regression coefficients from the
White sample. Thus, the sum of these 2 components yields the Black/White difference in the
health behavior we would expect, given the differences in observed characteristics, if the
effect of these characteristics on the behavior of Blacks was the same as for Whites, and
both groups retained the observed values of their characteristics. The equation can also be
constructed such that the regression coefficients from the Black sample are used as weights,
so the decomposition is not unique.
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Finally, the third component is attributable to differences between Blacks and Whites in
regression coefficients, evaluated at the average values of individual characteristics and
NSES for Blacks; this component would vanish if the coefficients in the Black and White
regressions were the same. Coefficient differences indicate varying behavioral effects of
individual and neighborhood characteristics across racial/ethnic groups, which may be a
result of differences in unmeasured attributes, as discussed in the Introduction. This
unexplained component would persist even if racial/ethnic differences in observed
individual characteristics and NSES were eliminated.

We weighted all analyses using the NHANES examination weights, which account for the
sampling design and for survey nonresponse. Further, we corrected standard errors for
clustering at the level of census tracts and counties using hierarchical models.

Descriptive Data

Mexican-Americans and Blacks were, on average, younger than Whites (Table 1). Mexican-
Americans were much more likely than Blacks or Whites to be foreign-born, and they had
much lower educational attainment. Additionally, Mexican-Americans and Blacks had lower
family income than Whites. Most (62.8%) Mexican-Americans lived in the West, whereas
half of the Blacks lived in the South; Whites were more equally distributed regionally.
Mexican-Americans and Blacks were much more likely than Whites to live in low
socioeconomic status neighborhoods.

Whites reported the highest daily intake of fruit and vegetables and Blacks reported the
lowest, whereas Mexican-Americans had the lowest percentage of caloric intake from fat
and Blacks the highest (Table 2). Mexican-Americans had the lowest smoking prevalence,
while Blacks had the highest. Mexican-Americans had the highest prevalence of sedentary
behavior, followed by Blacks and then Whites. The prevalence of male binge drinking was
highest among Mexican-Americans and lowest among Whites. In contrast, female binge
drinking was highest among Whites and lowest among Blacks.

Regression Results

Table 3 reports regression results for selected independent variables of particular interest,
including gender, income, nativity, educational attainment, and NSES. For each behavior,
regression coefficients varied, often considerably, across racial/ethnic groups. This variation
in coefficients underscores the value of a decomposition analysis.

Being female was associated with lower daily fruit and vegetable intake among Blacks and
Whites, but not among Mexican Americans. Higher NSES was associated with higher fruit
and vegetable intake in all groups. The association between educational attainment and fruit
and vegetable intake was most pronounced in Blacks. The U.S.-born had lower fruit and
vegetable intake than the foreign-born in all 3 racial/ethnic groups. Additionally, higher
NSES was associated with higher fruit and vegetable intake in all 3 groups.

Among Whites, being female was associated with consuming a lower percentage of calories
from fat. Higher family income was associated with a lower percentage of kilocalories from
fat among Mexican-Americans and Blacks, but not among Whites. The U.S.-born had
higher fat intake than the foreign-born in all 3 racial/ethnic groups. However, higher NSES
was associated with consuming a lower percentage of calories from fat only among
Mexican-Americans.

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.
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Among Whites and Mexican-Americans, being female was associated with a lower
probability of being a current smoker. Higher educational attainment was associated with a
lower probability of smoking in all racial/ethnic groups. Among Mexican-Americans and
Blacks, the U.S.-born were more likely to be current smokers than the foreign-born. Higher
NSES was associated with a lower probability of smoking among Blacks and Whites, but
not Mexican Americans.

Among Blacks and Whites, women had a higher probability of being sedentary than men.
Lower family income was associated with a higher probability of being sedentary among
Mexican Americans and Blacks, whereas lower educational attainment was associated with
a higher probability of being sedentary in all 3 racial/ethnic groups. Higher NSES was
associated with a lower probability of being sedentary among Mexican Americans and
Whites, but not Blacks.

For both men and women, the probability of being a binge drinker was generally higher
among the U.S.-born and the less educated. Among Mexican-American and Black men,
lower family income was associated with a higher probability of binge drinking; however,
among White women, lower family income was associated with a lower probability of binge
drinking. NSES was not associated with binge drinking for women, White men, or Mexican-
American men. For Black men, however, higher NSES was associated with a lower
probability of binge drinking.

Decomposition Analysis

For each behavior, we summarize the findings of our decomposition analyses in Table 4,
which has 2 sections. The top section reports findings for the decomposition of differences
in health behaviors between Whites and Mexican-Americans, whereas the bottom section
reports the findings for Whites and Blacks. The table shows the overall gap in the left
column, and the next 3 columns report the contributions from differences in individual
characteristics, differences in NSES, and differential responses to individual characteristics
and NSES, respectively.

Explaining Behavior Gaps between Whites and Mexican-Americans

Whites consumed an average of 0.41 more servings/day of fruit and vegetables than
Mexican-Americans. Based on their individual characteristics and NSES, Whites would
have been predicted to consume 0.74 (0.45 [Table 4, Column 1] + 0.29 [Table 4, Column 2])
more servings than Mexican-Americans. However, group differential responses to individual
characteristics and NSES were associated with higher fruit and vegetable intake among
Blacks relative to Whites than would have been predicted based on these characteristics.
This narrowed the gap between the 2 groups by 0.33 servings/day (Table 4, Column 3).

Whites also consumed a higher percentage of kilocalories from fat than Mexican Americans,
by 1.38 percentage points. A substantial portion of this gap, 0.56 percentage points, was
explained by differences in the groups’ individual characteristics, whereas the difference in
NSES contributed 0.04 percentage points. Thus, based on their individual characteristics and
NSES, the gap between Whites and Mexican Americans would have been predicted to be
0.60 percentage points (0.56+0.04). However, the sizable differential responses to individual
characteristics and NSES led the gap to widen by 0.78 percentage points.

Findings for smoking prevalence were striking. Whites had a higher prevalence of smoking
than Mexican Americans, by 6.5 percentage points. Based on their individual characteristics
and NSES, however, whites would have been predicted to have a lower—not higher—
smoking prevalence than Mexican Americans, by 12.4 percentage points (—8.9 + —3.5).
Thus group differential responses to individual characteristics and NSES were associated
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with much lower rates of smoking among Mexican Americans relative to Whites than would
have been predicted based on these characteristics, which led the gap to swing by 19.0
percentage points in the opposite direction.

Whites were less likely than Mexican-Americans to lead sedentary lifestyles, by 12.6
percentage points. A large part of this gap (10.6 percentage points) was explained by
differences between Whites and Mexican-Americans in individual characteristics (7.5
percentage points) and NSES (3.1 percentage points). Thus, for sedentary lifestyle, the
contribution from differential responses to individual characteristics and NSES was the
smallest of the 3 components.

White men had lower prevalence of binge-drinking than Mexican-American men, by 7.9
percentage points. Interestingly, almost all this gap (7.0 percentage points) was explained by
differences between the groups in their responses to individual characteristics and NSES.
Specifically, group differential responses to individual characteristics and NSES were
associated with much higher rates of binge drinking among Mexican American men relative
to Whites than would have been predicted based on these characteristics.

White women had a higher prevalence of binge drinking than Mexican-American women by
5.9 percentage points. As for men, this gap was primarily explained by differences between
the groups in their responses to measured individual characteristics and NSES. Based on
their individual characteristics and NSES, Mexican American women would have been
predicted to have a higher rate of binge drinking than White women, by 2.2 percentage
points (—1.9 + —0.3). However, and in contrast to the men, group differential responses to
individual characteristics and NSES were associated much lower rates of binge drinking
among Mexican American women relative to Whites than would have been predicted based
on these characteristics. This resulted in a swing of the gap by 8.1 percentage points in the
opposite direction.

Explaining Behavior Gaps between Whites and Blacks

Whites consumed an average 0.98 more servings/day of fruits and vegetables than Blacks.
Most of this difference, 0.88 servings, was explained by group differences in individual
characteristics (0.46 servings) and NSES (0.42 servings). Differential responses to
individual characteristics and NSES contributed an additional 0.10 servings to the gap in
fruit and vegetable intake between Whites and Blacks.

Blacks consumed a higher percentage of kilocalories from fat than Whites, by 0.48
percentage points. Based on their individual characteristics and NSES, the gap between
Blacks and Whites would have been predicted to be 0.16 percentage points (—0.22 + 0.06),
with Blacks consuming more fat. However, the sizable differential responses to individual
characteristics and NSES led the gap to widen by 0.32 percentage points.

Whites had a lower prevalence of smoking than Blacks, by 5.5 percentage points. Based on
their individual characteristics and NSES, the smoking rate among Whites would have been
predicted to be lower than among Blacks by 11.8 percentage points (—6.7 + —5.1). However,
group differential responses to individual characteristics and NSES were associated with
lower rates of smoking among Blacks relative to Whites than would have been predicted
based on these characteristics, which narrowed the gap by 6.3 percentage points.

Whites were less likely than Blacks to have sedentary lifestyles, by 9.2 percentage points.
Nearly this entire gap was explained by differences between Whites and Blacks in individual
characteristics (4.3 percentage points) and NSES (4.4 percentage points). The contribution
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from differential responses to individual characteristics and NSES was small, amounting to
0.6 percentage points.

White men had lower prevalence of binge drinking than Black men, by 4.2 percentage
points. Based on their individual characteristics and NSES, the rate of binge drinking among
Whites would be predicted to be lower than among Blacks by 6.6 percentage points (—4.2 +
—2.4). However, group differential responses to individual characteristics and NSES were
associated with a lower rate of binge drinking among Blacks relative to Whites than would
have been predicted based on these characteristics. This narrowed the gap by 2.5 percentage
points.

Findings for binge drinking in women were striking. Whites women had a higher prevalence
of binge drinking than Black women, by 8.2 percentage points. Based on their individual
characteristics and NSES, however, white women would have been predicted to have a
lower—not higher—binge drinking prevalence, by 4.0 percentage points (—3.6 + —0.4).
Thus group differential responses to individual characteristics and NSES were associated
with much lower rates of binge drinking among Black women relative to Whites than would
have been predicted based on these characteristics. The result was a swing in the gap of 12.2
percentage points in the opposite direction.

DISCUSSION

This study examined the contributions of individual characteristics and NSES to racial/
ethnic differences in 5 health behaviors—fruit and vegetable intake, sedentary lifestyle,
percentage of calories from fat, tobacco use, and binge drinking—among Whites, Mexican-
Americans and Blacks in the United States. Our analyses build on prior studies that have
found associations of age, gender, educational attainment, and income with health behaviors,
2:5,:24,25 a5 well as on recent research published in this journal (American Journal of Health
Behavior) showing that neighborhood deprivation increases the risk of smoking, sedentary
behavior, fat intake, and binge drinking.8 However, our study advances the research on
disparities in health behaviors by conducting a Oaxaca decomposition analysis, which
enables us to assess the degree to which racial/ethnic differences may result from differential
group responses to measured characteristics. To our knowledge, decomposition analysis has
not previously been applied to study disparities in health behaviors.

Consistent with earlier research, we found that individual demographic and socioeconomic
factors and NSES had strong independent associations with health behaviors. For each
behavior, however, effect sizes varied by race/ethnicity, often substantially, suggesting the
potential utility of a decomposition analysis. Indeed, our decomposition analyses found that
the contribution to disparities of racial/ethnic differences in the effects of measured
characteristics was sometimes larger than the contribution of group differences in these
characteristics. Our analysis of smoking prevalence in Whites and Mexican Americans
provides a particularly striking example of the importance of group differences in the effects
of measured characteristics. Thus we found that, whereas Whites” and Mexican Americans’
individual characteristics and NSES would predict a lower smoking prevalence among
whites, in fact Mexican Americans had lower a lower prevalence of smoking.

Differential effects of individual characteristics and NSES may result from omitted
dimensions of variables that we otherwise included in our analyses. For example, our
measures of individual socioeconomic status did not capture educational quality or wealth.
Differential effects may also be due to individual factors that we were forced to omit from
our analyses altogether, due of lack of data, such as attitudes and preferences, culture and
degree of acculturation, and experience of discrimination. In a related vein, our measure of
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NSES is a proxy measure that stands in for differences across neighborhoods in access to
facilities for recreation and exercise, crime, availability of different types of food, quality of
public services, and other factors. The range of possible explanations for differential
responses makes it difficult to identify with certainty a specific cause for any particular
health behavior. Nonetheless, with this caveat in mind, several observations regarding our
findings merit discussion.

In comparing Whites’ and Mexican Americans’ health behaviors, we found that differential
responses to individual characteristics and NSES made the dominant contribution to the gap
in 4 behaviors: calories from fat, tobacco use, and binge drinking in both genders. These
findings are consistent with a major role of cultural differences in the differential responses.
Previous studies have documented the importance of differences in dietary practices
between Whites and recent Mexican immigrants,26:27 with the latter generally having
healthier diets that are lower in fat.26:27 Studies have also shown that acculturation to U.S.
culture is associated with unfavorable dietary changes among Mexican-Americans.26—28 Qur
findings suggest that, in the case of dietary fat, the effects of culture may dominate other
factors.

Tobacco use and alcohol consumption are also culturally embedded behaviors. Our findings
for tobacco use are especially noteworthy, since the large contribution of differential
responses reversed the direction of the gap between Whites and Mexican Americans that
would have been predicted based only on their individual characteristics and NSES. In fact,
prior studies have found that Mexican immigrants have low rates of smoking rates, and that
smoking rates increase with acculturation.2%:30 Notably, people who self-identity as
Mexican American are more likely to smoke than those who self-identify as Mexican.2
Other studies have demonstrated higher smoking rates in second generation and/or those
who are U.S. born compared with immigrants.31,32

Our findings for binge drinking are even more striking, as we found that the sizeable
contributions from differential responses to individual characteristics and NSES were
opposite in direction for men and women. Thus Mexican-American men engaged in binge
drinking much more frequently than would have been predicted based on their individual
characteristics and NSES, whereas Mexican-American women engaged in binge drinking
much less often than would have been predicted. This finding is consistent with previous
research suggesting that Hispanics (although not a homogeneous population) demonstrate
more conservative views of alcohol use than Whites;33:34 these conservative attitudes are
especially likely to influence the drinking behavior of women.34 Our findings suggest that,
as with dietary fat, the effects of culture on tobacco and alcohol use may be the main reason
for differential responses to individual characteristics and NSES between Whites and
Mexican Americans.

In comparing Whites’ and Blacks’ health behaviors, differential responses to individual
factors and NSES made the dominant contribution to the gaps in only 2 behaviors: calories
from fat and binge drinking among women. Specifically, Blacks consumed a higher
percentage of calories from fat in their diets than would have been predicted based on their
individual characteristics and NSES. Blacks have different dietary traditions than Whites,
35,36 and these traditions include several foods that are high in fat.37~40 Conversely, Black
women engaged in binge drinking much less often than would be predicted. Studies also
suggest that, as in the case of Mexican Americans, Blacks have more conservative views
toward alcohol than do Whites.#! These conservative views may disproportionally affect
women. Gender roles tend to vary by ethnicity and culture and these variations can affect the
health status of Blacks in the U.S.4243 Research has pointed to the role of religiosity in
decreasing risk of binge drinking, and thus compiled with research that has shown women to
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be consistently more religious than men,* this could be one explanation of lower binge
drinking than one may have predicted given individual-level characteristics and NSES
alone. Among men, we observed higher binge drinking from African American men
compared with White men. Other#® research has shown that Black neighborhoods have
more outdoor advertising space than White neighborhoods, and these spaces
disproportionately market alcohol and tobacco advertisements.*6:47 This may impact
African American men differently than African American women, given literature which
has shown differential responses by gender. Jackson8 notes an inverse association between
income and hypertension for African-American women and contrasts this with African-
American men.*® Further, Diez-Roux et al*? reported that African-American men in Harlem
with a college degree had higher levels of hypertension when compared to those with only a
high school education. Still, other studies have shown that substance use may be an
unhealthy coping response to perceived unfair treatment for some individuals.>0:51

Naturally, additional unmeasured factors, mentioned earlier, are also likely to influence the
differential responses to individual characteristics and NSES across racial and ethnic groups,
and quantifying the role of each unmeasured factor is not possible. Consequently, our
discussion in the preceding paragraphs must remain speculative. Nonetheless, the
observation that, on the whole, differential responses made larger contributions to the gaps
in health behaviors between Mexican Americans and Whites than to the gaps between
Blacks and Whites offers additional indirect support for the notion that culture may be the
major driver of the differential responses between Mexican Americans and Whites. Despite
their different histories and traditions, Whites and Blacks in the U.S. share a common
culture to a much greater degree than Whites and either Mexican immigrants or less
acculturated Mexican Americans do.

Several limitations of our study deserve mention. First, because the NHANES 111 data are
cross-sectional, we were unable to examine the temporal associations among individual
characteristics, NSES, and health behaviors. Second, because of the high degree of racial
residential segregation in the U.S., Blacks and Hispanics are far more likely than Whites to
be poor and to live in poor communities.>2 Thus it may be difficult to eliminate completely
the confounding between individual socioeconomic status and NSES in the decomposition
analyses. Nonetheless, in our data we found sufficient variation to obtain relatively precise
estimates of both individual and neighborhood effects. Third, although NHANES I1I collects
data on a large and representative national sample, rural populations are underrepresented in
our study and, consequently, our findings are not generalizable to rural populations. Next, all
data is based on self-report and we do not know whether there were differences in reporting
bias either by behavior, or related to other characteristics. In a review of the literature, we
found very limited evidence to suggest that social desirability response bias was likely to
have had a major effect on our findings, though we cannot be sure.53—55 Last, NSES is a
very useful, though non-specific, measure of neighborhood resources.2? Ideally, we would
have detailed data on resources such as parks, recreational facilities, different types of food
outlets, crime, and public services, but these data were unavailable.

These limitations notwithstanding, our study underscores the fact that solutions to health
disparities are complex, and that policymakers must account for a wide range of factors in
designing policies. More specifically, our findings imply that even if social policy were able
to equalize socioeconomic characteristics across racial/ethnic groups, we would probably
continue to observe differences in health behaviors. Readily measurable characteristics are
often the focus of policy recommendations in studies of health disparities (e.g., income
transfers, educational interventions, or neighborhood improvements), but little if any
attention has been given to the fact that reducing socioeconomic inequality may not
eliminate disparities if there are differential responses to key individual and neighborhoods
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factors. Understanding the mechanisms for differential responses could inform community
interventions and public health campaigns that aim to target particular groups, although
dealing with this source of disparities is likely to remain a challenge.

Our findings also suggest a need for more qualitative research that examines the underlying
mechanisms for racial/ethnic differences in responses to individual sociodemographic
characteristics and NSES. Understanding these mechanisms and the unmeasured factors that
might matter is critical for developing successful approaches to reducing disparities in health
behaviors. Our study also supports the notion that our current measures that capture
socioeconomic influences on health are inadequate. Braveman and colleagues®®:57 have
stressed the multidimensional nature of socioeconomic status, and the fact that it can change
over the life course. The need for additional work on measure development applies to both
the individual and neighborhood levels.

Acknowledgments

This work was funded by the National Institute of Environmental Health Sciences (grant #1P50ES012383-01). The
views expressed are solely those of the authors and do not necessarily reflect those of the Department of Health and
Human Services or the National Center for Health Statistics.

References

1. Centers for Disease Control and Prevention (CDC). Heart Disease and Stroke Prevention:
Addressing the Nation’s Leading Killers (on-line). [Accessed September, 2009.]. Available at:
http://www.cdc.gov/nccdphp/publications/ AAG/pdf/dhdsp.pdf

2. Berrigan D, Dodd K, Troiano RP, et al. Patterns of health behavior in US adults. Prev Med. 2003;
36(5):615-623. [PubMed: 12689807]

3. Centers for Disease Control and Prevention (CDC). Atlas of Heart Disease and Stroke Among
American Indians and Alaska Natives (on-line). [Accessed September, 2009.]. Available at:
http://www.cdc.gov/DHDSP/library/aian_atlas/pdfs/section_one.pdf

4. Winkleby MA, Cubbin C. Changing patterns in health behaviors and risk factors related to chronic
diseases, 1990-2000. Am J Health Promot. 2004; 19(1):19-27. [PubMed: 15460097]

5. Winkleby MA, Kraemer HC, Ahn DK, et al. Ethnic and Socioeconomic differences in
cardiovascular disease risk factors findings for women from the Third National Health and Nutrition
Examination Survey, 1988-1994. JAMA. 1998; 280(4):356-362. [PubMed: 9686553]

6. Cohen S, Kaplan A, Salonen T. The role of psychological characteristics in the relation between
socioeconomic status and perceived health. J Appl Soc Psychol. 1999; 29(3):445-468.

7. Cubbin C, Winkleby MA. Protective and harmful effects of neighborhood-level deprivation on
individual-level health knowledge, behavior changes, and risk of coronary heart disease. Am J
Epidemiol. 2005; 162(6):559-568. [PubMed: 16093286]

8. Stimpson JP, Ju H, Raji MA, et al. Neighborhood deprivation and health risk behaviors in NHANES
I11. Am J Health Behav. 2007; 31(2):215-222. [PubMed: 17269911]

9. Gordon-Larsen P, Nelson MC, Page P, et al. Inequality in the built environment underlies key health
disparities in physical activity and obesity. Pediatrics. 2006; 117(2):417-424. [PubMed: 16452361]

10. Moore LV, Diez Roux AV, Evenson KR, et al. Availability of recreational resources in minority
and low socioeconomic status areas. Am J Prev Med. 2008; 34(1):16-22. [PubMed: 18083446]

11. Dubowitz T, Heron M, Bird CE, et al. Neighborhood socioeconomic status and fruit and vegetable
intake among whites, blacks, and Mexican Americans in the United States. Am J Clin Nutr. 2008;
87(6):1883-1891. [PubMed: 18541581]

12. Moore LV, Diez Roux AV. Associations of neighborhood characteristics with the location and
type of food stores. American Journal of Public Health. 2006; 96(2):325-331. [PubMed:
16380567]

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.


http://www.cdc.gov/nccdphp/publications/AAG/pdf/dhdsp.pdf
http://www.cdc.gov/DHDSP/library/aian_atlas/pdfs/section_one.pdf

1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Dubowitz et al.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.
23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Page 13

Morland K, Wing S, Roux AD. The contextual effect of the local food environment on residents’
diets: the atherosclerosis risk in communities study. Am J Public Health. 2002; 92(11):1761-1768.
[PubMed: 12406805]

Litaker D, Koroukian SM, Love TE. Context and healthcare access: looking beyond the individual.
Med Care. 2005; 43(6):531-540. [PubMed: 15908847]

Chuang YC, Cubbin C, Ahn D, et al. Effects of neighbourhood socioeconomic status and
convenience store concentration on individual level smoking. J Epidemiol Comm Health. 2005;
59(7):568-573.

Trim RS, Chassin L. Neighborhood socioeconomic status effects on adolescent alcohol outcomes
using growth models: exploring the role of parental alcoholism. J Stud Alcohol Drugs. 2008;
69(5):639-648. [PubMed: 18781238]

Hanushek, EA.; Rivkin, SG. NBER Working Paper No. 14211. Cambridge, MA: The National
Bureau of Economic Research; 2008. Harming the Best: How Schools Affect the Black-White
Achievement Gap.

D’Anna LH, Ponce NA, Siegel JM. Racial and ethnic health disparities: evidence of
discrimination’s effects across the SEP spectrum. Ethn Health. 2010:1-23.

Sallis, J.; Owen, N. Ecological models of health behavior. In: Glanz, KLF.; Rimer, BK., editors.
Health Behavior and Health Education: Theory, Research, and Practice. San Francisco: Jossey-
Bass; 2002. p. 462-484.

Bird CE, Seeman T, Escarce JJ, et al. Neighbourhood Socioeconomic Status and Biological “Wear
& Tear” in a Nationally Representative Sample of US Adults. J Epidemiol Comm Health. 2009
Sep 16. [Epub ahead of print].

Merkin SS, Basurto-Davila R, Karlamangla A, et al. Neighborhoods and cumulative biological risk
profiles by race/ethnicity in a national sample of US adults: NHANES I11. Ann Epidemiol. 2009;
19(3):194-201. [PubMed: 19217002]

Oaxaca R. Male-female wage differentials in urban labor markets. Int Econ Rev. 1973:693-709.

Berends, M.; Lucas, S.; Sullivan, T., et al. Examining gaps in mathematics achievement among
racial-ethnic groups, 1972-1992. Santa Monica, CA: RAND Corporation; 2005.

Emmons KM, Barbeau EM, Gutheil C, et al. Social influences, social context, and health behaviors
among working-class, multi-ethnic adults. Health Educ Behav. 2007; 34(2):315-334. [PubMed:
16740510]

Winkleby MA, Jatulis DE, Frank E, et al. Socioeconomic status and health: how education,
income, and occupation contribute to risk factors for cardiovascular disease. Am J Public Health.
1992; 82(6):816—820. [PubMed: 1585961]

Gregory-Mercado KY, Staten LK, Ranger-Moore J, et al. Fruit and vegetable consumption of older
Mexican-American women is associated with their acculturation level. Ethn Dis. 2006; 16(1):89-
95. [PubMed: 16599354]

Harley K, Eskenazi B, Block G. The association of time in the US and diet during pregnancy in
low-income women of Mexican descent. Paediatr Perinat Epidemiol. 2005; 19(2):125-134.
[PubMed: 15787887]

Kandula NR, Diez-Roux AV, Chan C, et al. Association of acculturation levels and prevalence of
diabetes in the Multi-Ethnic Study of Atherosclerosis (MESA). Diabetes Care. 2008; 31(8):1621—
1628. [PubMed: 18458142]

Stoddard P. Risk of smoking initiation among Mexican immigrants before and after immigration to
the United States. Soc Sci Med. 2009; 1(69):94-100. [PubMed: 19467748]

Loury S, Kulbok P. Correlates of alcohol and tobacco use among Mexican immigrants in rural
North Carolina. Fam Community Health. 2007; 30(3):247-256. [PubMed: 17563486]

Hawkins SS, Lamb K, Cole TJ, et al. Influence of moving to the UK on maternal health
behaviours: prospective cohort study. BMJ. 2008; 336(7652):1052-1055. [PubMed: 18403500]
Bennett GG, Wolin KY, Okechukwu CA, et al. Nativity and cigarette smoking among lower
income blacks: results from the healthy directions study. J Immigr Minor Health. 2008; 10(4):305—
311. [PubMed: 17924192]

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Dubowitz et al.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

Page 14

Caetano R, Ramisetty-Mikler S, Rodriguez LA. The Hispanic Americans Baseline Alcohol Survey
(HABLASY): rates and predictors of DUI across Hispanic national groups. Accid Anal Prev. 2008;
40(2):733-741. [PubMed: 18329428]

Wahl AMG, Eitle TMN. Gender, acculturation and alcohol use among Latina/o adolescents: a
multi-ethnic comparison. J Immigr Minor Health. 2008:1-13.

Chandler-Laney PC, Hunter GR, Bush NC, et al. Associations among body size dissatisfaction,
perceived dietary control, and diet history in African American and European American women.
Eat Behav. 2009; 10(4):202-208. [PubMed: 19778748]

Fulp RS, McManus KD, Johnson PA. Barriers to purchasing foods for a high-quality, healthy diet
in a low-income African American community. Fam Community Health. 2009; 32(3):206-217.
[PubMed: 19525702]

Anderson-Loftin W, Barnett S, Bunn P, et al. Soul food light: culturally competent diabetes
education. Diabetes Educ. 2005; 31(4):555-563. [PubMed: 16100331]

Diaz VA, Mainous AG, Koopman RJ, et al. Race and diet in the overweight: association with
cardiovascular risk in a nationally representative sample. Nutrition. 2005; 21(6):718-725.
[PubMed: 15925297]

Satia JA, Galanko JA, Neuhouser ML. Food nutrition label use is associated with demographic,
behavioral, and psychosocial factors and dietary intake among African Americans in North
Carolina. J Am Diet Assoc. 2005; 105(3):392-402. [PubMed: 15746826]

Watters JL, Satia JA. Psychosocial correlates of dietary fat intake in African-American adults: a
cross-sectional study. Nutr J. 2009; 8(15):1-9. [PubMed: 19149876]

Peralta RL, Steele JL. On drinking styles and race: a consideration of the socio-structural
determinants of alcohol use behavior. J Ethn Subst Abuse. 2009; 8(2):146-162. [PubMed:
19459122]

Arthur CM, Katkin ES. Making a case for the examination of ethnicity of Blacks in United States
health research. J Health Care Poor Underserved. 2006; 17(1):25-36. [PubMed: 16520504]

Dragano N, Bobak M, Wege N, et al. Neighbourhood socioeconomic status and cardiovascular risk
factors: a multilevel analysis of nine cities in the Czech Republic and Germany. BMC Public
Health. 2007; 7(1):255-266. [PubMed: 17888149]

Levin JS, Taylor RJ, Chatters LM. Race and gender differences in religiosity among older adults:
findings from four national surveys. J Gerontol. 1994; 49(3):S137-S145. [PubMed: 8169348]
Dennis DL, Cox W, Black A, et al. The influence of religiosity and spirituality on drinking
behaviors: differences between students attending two southern universities. J Drug Educ. 2009;
39(1):95-112. [PubMed: 19886164]

Kwate NO. Take one down, pass it around, 98 alcohol ads on the wall: outdoor advertising in New
York city’s black neighbourhoods. Int J Epidemiol. 2007; 36(5):988-990. [PubMed: 17591640]
Kwate NO, Lee TH. Ghettoizing outdoor advertising: disadvantage and ad panel density in black
neighborhoods. J Urban Health. 2007; 84(1):21-31. [PubMed: 17146710]

Jackson PB. Health inequalities among minority populations. J Gerontol B Psychol Sci Soc Sci.
2005; 60(Spec2):63-67. [PubMed: 16251593]

Diez-Roux AV, Northridge ME, Morabia A, et al. Prevalence and social correlates of
cardiovascular disease risk factors in Harlem. Am J Public Health. 1999; 89(3):302-307.
[PubMed: 10076477]

Borrell LN, Jacobs DR Jr, Williams DR, et al. Self-reported racial discrimination and substance
use in the Coronary Artery Risk Development in Adults Study. Am J Epidemiol. 2007; 166(9):
1068-1079. [PubMed: 17698506]

Martin JK, Tuch SA, Roman PM. Problem drinking patterns among African Americans: the
impacts of reports of discrimination, perceptions of prejudice, and “risky” coping strategies. J
Health Soc Behav. 2003; 44(3):408-425. [PubMed: 14582316]

Acevedo-Garcia, D.; Lochner, KA. Residential segregation and health. Neighborhoods and health.
New York, NY: Oxford University Press; 2003. p. 265-287.

Welte JW, Russell M. Influence of socially desirable responding in a study of stress and substance
abuse. Alcohol Clin Exp Res. 1993; 17(4):758-761. [PubMed: 8214409]

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.



1duasnuey Joyiny vd-HIN 1duasnuey Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Dubowitz et al.

54.

55.

56.

57.

Page 15

Hebert JR, Hurley TG, Peterson KE, et al. Social desirability trait influences on self-reported
dietary measures among diverse participants in a multicenter multiple risk factor trial. J Nutr.
2008; 138(1):226S-234S. [PubMed: 18156429]

Hopwood CJ, Flato CG, Ambwani S, et al. A comparison of Latino and Anglo socially desirable
responding. J Clin Psychol. 2009; 65(7):769-780. [PubMed: 19388057]

Braveman P. Health disparities and health equity: concepts and measurement. Annu Rev Public
Health. 2006; 27:167-194. [PubMed: 16533114]

Braveman PA, Cubbin C, Egerter S, et al. Socioeconomic status in health research one size does
not fit all. JAMA. 2005; 294(22):2879-2888. [PubMed: 16352796]

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.



Page 16

Dubowitz et al.

snels [eyse

| | | | |
%TvE _ ¢8LT _ %1CT _ a8y _ %v'8 _ GEE Auanod :awoouj sawin y<
%0'TY _ orTe _ %cC'0€ _ 80¢T _ %€ _ 0€6 Auanod :awoou| sawin -
%i'LT _ 0T6 _ %162 _ T9TT _ %L'CE _ 16¢T Auanod :awodu| sawif g-T
%G, _ T6€ _ %L'82 _ SPTT _ %t’'SE _ 90¥T Aanod :swodu| sswin 7>
_ _ _ _ _ (1d4) oney A1a8n0d 03 swodu|
%58y _ sesz _ %T'TE _ et _ %6LT _ 471 +aB]]03 ‘868100 aLI0S
%T'EE _ LZLT _ %i'LE _ L6YT _ %9'€C _ LE6 100ydS ybIH
%STT _ 865 _ %881 _ 2sl _ %obLT _ 689 SH awos
%0, _ €9¢ _ %L'CT _ 10S _ %T'TY _ 0€9T 100Y2S 8peIO
| | | | |
%T1'v6 _ 9T6¥ _ %66 _ €T.E _ %C' vy _ GSG.T ulog 's'n
%6'S _ 108 _ %L _ ¥82 _ %855 _ F4744 wiog-uBreioq
| | | | |
%6'TS _ 80.2 _ %T'5S _ p0z2 _ %6ES _ 8eTe sfewe
%18y _ qTSe _ %6'vv _ €6.T _ %1'9Y _ 628T SleN
_ 0’97 _ _ oey _ _ 8. (ueaw) aby
%018 _ €2¢s _ %6'CT _ L66€ _ %19 _ 196€ eloL
(pa1ybiam) Jusotad _ (pa1ybramun) Aousnbai4 _ (pa1ybiam) Juadtad _ (pa1ybramun) Aousnbai4 _ (pa1ybiam) Juaotad _ (paaybramun) Aousnbai4 _ a|qelteA

SHYM HN

29e1d HN

uedliswy uedixsin

NIH-PA Author Manuscript

T alqel

(pa10u ssajun 28T'€T=U) sa|qelieA wapuadapu] 10) sonsnels aAndiiasag

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.



Page 17

Dubowitz et al.

8.0 _ ¢co _ €e'T _ 90T _ €0'T— _ 90— _ (uoneinap 1s) ues|\
_ _ _ _ _ _ SN1eIS 91WOU0230190S pooyloqybiaN

%6'TC _ SYTT _ %€'0T _ 53474 _ %829 _ €6v¢ 1S3\

%E'8T _ 9Lyt _ %P 05 _ 102 _ %672 _ 986 (sexaL Buipnjour) winos

%E'€C _ LTCT _ %0°8T _ 0cL _ %¥'T _ LS 1S8YHON

%G'9¢ _ G8ET _ %C'TC _ 6¥8 _ %6°0T _ eV 1SaMpIA
| | | | |

%L'L9 _ GEGE _ %Sy _ 08.T _ %969 _ 65.¢ patireiN

%CvT _ [47A _ %182 _ LETT _ %c'8T _ TeL 3lbus

%1'8T _ 96 _ %0'L2 _ T80T _ %eTCT _ 187 Bsy1o
(pa1ybiam) Juasaad _ (pawyBramun) Aousnbai4 _ (pa1ybiam) Juasaad _ (pawybramun) Aouanbaa4 _ (pa1ybiam) Juadaad _ (pawybramun) Aouanbaa4 _ a|qelaen

UM HN _ Y9elg HN _ UBDLIBWY UBJIX3IA _

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.



Page 18

Dubowitz et al.

NIH-PA Author Manuscript

% 66'08 0€ze % Tv'68 2581 % 698 6291 ON

% T0'6T v2s % 6507 612 % E0°ET e SOA
(%) sorewsa - bupjuig sbuig

% L2¥8 66T % 208 68€T % 9€'9L 9evT ON

% €L°GT 2e % 86T eve % ¥9'€C 144 SOA
(9%) sareN - Bupjuia@ sbuig

% 19'/8 6.5 % v1'8L €z1¢e %8LEL 1262 | ®s1018x3 SnoIoBIA Jo sjelspoN

% €€'2T 9 % 98'TZ €/8 % 2292 0v0T Areyuapes
(%) AnAnoy Arejuspas

% 65°0L 189€ % 2159 17092 % S8'9L 8v0¢€ ON

% T'6C 95T % 88'7E 76€T % ST'€C 816 SOA
(9%) Busows

abelusotad u abejusosad u abejuaoiad u

(see)egee | ovos | (S96)9Tve | 9e8e | (2T6) 1€2E | 2€8€ | (%abrIUsDIad) Je4 wouy saLioed

(es€) 06’7 v€0§ (8ee)66°e Y18 (ove) L5v Gz8e el ajqeIsBa pue ini4
=lle)
(nap 15) uesN u (nep 15) ues N u (nap 1) uBBN u a|geLI_A

3MUM HN >oelg HN UBILIBWY UBIIX3IN
Sa1Is11eIS Arewiwing sioiAeyag yijesH
Z39l|qelL

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.



Page 19

Dubowitz et al.

NIH-PA Author Manuscript

NIH-PA Author Manuscript

NIH-PA Author Manuscript

wo | zo0 100 |ezo | zo0 200 |eso | zo0 100 | 1000 | 200 oro |0 | sero 600 |ooo | sro 250~ 10049S UBIH
200 | voo 800 | 000 | €00 600 | 100 | €00 800 | To00> | €00 ozo | wo |10 wo | o000 | zzo 08'0- 100U0S UBIH sWoS
050 | €00 200 |00 |00 900 | To00> | €00 ero | tooo> | €00 o | oso | 950 g0 | 000 | og0 001~ looyos apeto
uoireanp3
000 | €00 600 | T000> | z00 600 | vzo | o0 100 | T000> | €00 920 | To00> | ss0 165 |90 |eco £90- uiog sn
000 000 000 000 000 000 Td4 Xp> - €
oco | co0 g00 | zzo | zo0 g00- | 900 | z00 poo | 000 | o0 eto | 900 | a0 1 | w0 | ozo 600 Td4xg> -
00 | €00 00 | o | eoo 200- | T000> | 2000 800 | 000 | so0 mo | eto | 600 st |vro | s 250~ d4XZ>-T
000 | v00 oro | 950 | €00 200 | o000 | eo0 600 | To00> | o0 yzo | wwo | ezo 200 |00 |0 $9°0- T4 XT>
auIodu|
1000°> | €00 ero | 150 | 00 g00- | zro | s60 o5t | 100 |og0 £8°0- afewo
oe|g oluedsiH-UON
o | o0 100- | so0 | 100 000 |o0o | 100 yoo- | seo | 100 100- | 200 | sto eeo- | 900 | 900 zro | smiess onwouoosoros pooytogubiaN
000 000 000 000 000 000 +aB9]10D pue 863]{0D awI0S
0o | €00 o | evo | €00 200 |o0o |zo0 s00 |szo | zo0 200 |oro | svo ovo- | so0 | 610 8e°0- 10042 YBIH
1000°> | €00 g0 | g00 | €00 900 | 100 |200 900 | o000 | o0 aro | e00 | 950 9z1- | 000 | 920 86°0- 100U0S UBIH swos
1000> | 400 o | z00 | €00 900 | To00> | zo0 ero | 000 | €00 oro | to00> | 150 g1z [ 000 | sz0 86°0- looyos apeto
uolneanp3g
1000°> | €00 o | to00> | zo0 pro | 000 | 200 900- | 000 | zo0 800 | T000'> | 8€0 otz | to00> | 10 060 uiog sn
000 000 000 000 000 000 Td4 Xp> - €
00 | co0 800 | wo | woo g00- | 20 | 200 100 |zs0 | w00 200 |oro | 180 ger- | ovo | w0 180~ Td4xg> -
100 | €00 800 |20 | soo 00— [ 60 | €00 200 |90 |00 800 | €00 | es0 cgi- | szo | zs0 560- d4XZ>-T
w20 | €00 poo | 950 | o0 g00- | voo | w00 00 | 100 | so0 0 | z00 | 60 ye1- | 0zo | 850 cL0- T4 XT>
awoou|
oT0 | €00 poo | 200 | vo0 600- | evo | orT 180- | ss0 | 250 pe0- afewo-
uedliswy uedixs|n
W<d |souams |y | bi<d |somams | w00 | Bi<a |souams | weoo | Bi<d | somms | yooo | Bi<d | sonzms | yeoo | bi<d | souzams | yeoo
BupjulIq abuig afe _ BupsjulIq abug afews _ Joineyag AJejuapas _ Bujows _ e WOJJ S3LI0eD) JUBdIad _ sa|ce1abaA pue sy
S1Nsay UoIssalfay
€ 9lgqel

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.



Page 20

'S9SBJOUI BLIOJUI ‘S3SBaIOUI Td- 3y} SV "(ploysaiy Auanod Ajiwey J0 suoniuysp neaing snsuad Buisn) azis yeyy Jo Ajiwey e 10y pjoysalys Ausaod o1 swoour Ajiwey J0 o1el 8yl st 1d4 8yl

Dubowitz et al.

€10 700 200- | 080 100 000 | T000> | TOO €0°0- | T000> | TOO ¥00- | 98°0 S2°0 v00 | 000 600 €6°0 | snyeIs 01Wou0ds0100S pooyoqybieN
000 |- : 000 |- : 000 |- : 000 |- : 000 |- : 000 +9b9]|0D pue 8bs||0D swos
€20 200 €00 | €00 200 v00 | 000> | 100 S00 | Tooo> | 200 vT0 | 820 LE0 Tv0 | T000> | €T°0 85°0- 100425 YBIH
700 €00 800 | 100 €00 600 | T000> | 200 L00 | T000™> | €00 920 | 6T0 150 990 | t000> | 210 20'1- 10042S YBIH 8Os
6v'0 €00 z00 | 880 €00 000 | T000> | €00 910 | TO00™> | €00 z10 | 600 290 v0T | T000> | S20 81— 10043 8peID

uoneanp3y

700 €00 100 | 2L0 €00 700 | 600 €00 G00- | 1€0 v0'0 v0'0 | 000 890 gz | 000 82°0 00'1— u1og SN
000 |- : 000 : : 000 |- : 000 qdd xp>- €
650 200 100 | 000 200 800- | S0 200 000 | T70 200 z00- | 680 650 800 | ¥T0 0z0 62°0— qdd xe>-¢
0L'0 €00 700 | T000> | €00 €1o- | 020 200 €00 | 80 €00 100 | 220 990 020 | 650 €0 L10- Addxe>-T
150 00 200- | 800 S0°0 80°0— | 2v'0 ¥0°0 €00 | S0 S0'0 200 | 910 aTT 29'1- | sv'0 S0 £€0— dld XT>

awoou|

700 200 v0'0 | T000> | 200 10— | 00 G9°0 og'1- | 000 220 ¥9°0—- 3ewad

3MUM dlUBdSIH UON

700 700 200- | 0T°0 100 100- | 020 1700 100- | 000 700 200- | 0T°0 210 0z0 | 000 500 ST'0 | snyess o1wou0ds0100S pooyoqybieN
000 |- : 000 |- : 000 |- : 000 |- : 000 |- : 000 +9b9]|0D pue 8bs||0D swos

hl<d _ 10413 pIS _ #4300 _ M<d _ Joau3 pis _ TEve} _ hl<d _ Jo413 pIs _ #4300 _ hl<d _ Joau3 pis _ TEve} _ h<d _ Joau3 pis _ #4200 _ hl<d _ 10413 IS _ TEve}
Bujuiig abuig sjen _ Bujuiig abuig ajews+ _ Joineyag Arejuspas _ Bunjows _ 1e4 WoJy Salloje) 1usddad _ sa|qe1aba pue s1na4

NIH-PA Author Manuscript NIH-PA Author Manuscript NIH-PA Author Manuscript

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.



Page 21

'sanjeA Jaybly aney suedLIBWY UBDIX3IA 10 Syoe|g 1eyl ajedipul
sanjen (=) annebau seataym ‘sanjeA Jaybiy aney SalYAA 1eyl a1eaipul sanjeA (+) aAnisod 1eyl 0s ‘anjen 3oejg HN J0 UedLIBWY URIIX3IA 8U1 SnUIW SaIYA HN Buowe anfea ay) se pajejnofed ale saoualaylq
%

Dubowitz et al.

%Z'CT %% 0— %9'€— %28 (%) uswop - Bunjutap abuig

%S¢ %¥ 2— %2 ¥— %2 ¥— (9%0) UsNl - Bupjuiap abuig

%9'0— %¥ F— %E F— %2 6— (%) aifasayl] Areyuspas

%E'9 %1 G- %L 9- %G G- (%) Bunjows

28°0- 90'0 2e0- 90— ¥e} 0.y S3110[e J0 dbejusdIad

0T0 o w0 86°0 aejul ajqesshian 7 unuy Jo sbuiniss Ajreq

$1039B} pooydoqybiau pue fenpiaipul s3s $1019eH [9A3] syoe|g pue Sssuymn SUedLIBWY URILIY 0] patedwod ssuym

4O S108JJ9 [RIIUAIIHIP 0} NP 30UIBYIQ

pooyloquBiaN 01 anp souaIalId

-[enpIAIpU| 0} 8NP ddUAIPIA

USBMIBQ 82UBIBMIP [|_48A0

%78 %€ 0— %6 1— %6'S (%) uswop - Bunjutap abuig

%0 L~ %8 1— %60 %6'L— (%) UaIN - Bujuuip abuig

%1e— %1 €— %S L— %Le1— (%) aifasayl] Areyuspas

%067 %S '€~ %6°'8— %G9 (%) Bunjows

8L°0 0’0 95°0 8e'T ¥e} 0.y S3110[e 0 dbeluddIad

£€°0— 62°0 S7'0 0 axelul s|qersban 7 1Ny Jo sbuinles Ajreq

$1039e} pooydoqybiau pue fenpiaipul s3s $1019€eH [9A3] suedlIsWY SuedLIBWY URJIX3\ 01 pasedwod salym

10 S108448 [RIIUAIBYIP 01 8NP 80UIAYIA

pooy1oqyBiaN 01 anp sousiaId

-lenpIAIpU] 03 3NP 82UAIBYPIA

URDIX3IN pUB SSHYM
U33M13Q 92UBIBYIP |[BI9AO

€ uwnjo)

Z uwnjo)

T uwnjo)

S49e]9 HN Pue SeUA HN PUe SUBILIBWY UBDIX3IAl PUB SSNUA HIN USaMIaq S10IAeyag Yl[eaH Ul Saduaiajid Jo uoiisodwodsd

NIH-PA Author Manuscript

v alqel

NIH-PA Author Manuscript

NIH-PA Author Manuscript

Am J Health Behav. Author manuscript; available in PMC 2011 August 23.



