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Background:

Methods:

Results:

Conclusions:

The purpose of this study was to examine whether the characteristics of retail food stores
where African-American women shopped mediated the association between their income
and intake of fruits and vegetables. Food store characteristics included store type
(supermarket, specialty store, limited assortment store, independent grocer), store loca-
tion (suburbs, city of Detroit), and perceptions of the selection/quality and affordability of
fresh produce for sale.

The analysis drew upon data from a probability sample of 266 African-American women
living in 2001 in eastside Detroit, which had no supermarkets. Structural equation
modeling was used to calculate a path model of direct and indirect effects.

Women shopping at supermarkets and specialty stores consumed fruit and vegetables more
often, on average, than those shopping at independent grocers. More positive perceptions
of the selection/quality, but not affordability, of fresh produce at the retail outlet where
they shopped was positively associated with intake, independent of store type and location
as well as age, per capita income, and years of education. The results suggested an indirect
association between income and fruit and vegetable intake; women with higher per capita
incomes were more likely to shop at supermarkets than at other grocers, which in turn was
associated with intake.

Previous studies have shown that few supermarkets are located in the city of Detroit, a
symptom of economic divestment over the past several decades. Results of this study
suggest this may have negative implications for dietary quality, particularly among

lower-income women.
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Introduction

esearch has documented a protective effect of
fruit and vegetable intake against a number of
chronic diseases, including certain cancers,
ischemic stroke, and coronary heart disease.'~® People
with higher incomes and greater educational attain-
ment tend to consume more fruit and vegetables than
those who are less affluent and less educated.”'* In
addition, recent published studies have suggested that
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closer proximity to a chain supermarket is positively
associated with fruit and vegetable intake or overall
dietary quality.''~!?

These studies on relationships between supermar-
ket proximity and diet imply that having a supermar-
ket nearby facilitates the purchase of healthy foods
(e.g., fresh produce), either during major shopping
trips or to restock between major purchases. Indeed,
larger food stores generally have better availability
and selection, superior quality, and lower prices
when compared to smaller food stores.'*~!® Availabil-
ity,!72! quality,?>=?* and prices?*?® of foods influ-
ence food purchasing decisions and dietary practices.

Low-income and predominately African-American
neighborhoods may have particularly poor access to
healthy foods. Several studies have shown that super-
markets are less accessible in low-income neighbor-
hoods when compared with higher-income neighbor-
hoods,!”?*-32 and in predominately African-American
neighborhoods relative to racially heterogeneous and
predominately white neighborhoods.?**3 One study
found that the distance to the nearest supermarket was
similar among the least economically disadvantaged
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African-American and white neighborhoods in metro-
politan Detroit, whereas among the most economically
disadvantaged neighborhoods, the nearest supermar-
ket was significantly farther away in neighborhoods in
which African Americans resided than in white neigh-
borhoods.** Additionally, some, but not all, studies
have indicated that even among stores of the same type,
those located in economically disadvantaged and inner-
city neighborhoods have less availability, more limited
selection, and higher prices of foods for sale than those
in more affluent and suburban neighborhoods,
respectively,!4-17.30.85-59

These studies raise several questions. Is the type of
store at which people shop associated with dietary
quality? Does access to retail outlets that are larger
and that have superior selection, quality, and afford-
ability of healthy foods help to explain why people
with higher incomes tend to have better overall
dietary quality? In neighborhoods with limited avail-
ability of supermarkets, do people with more individ-
ual resources (e.g., income, automobile) have better
access to supermarkets outside their neighborhood?
To begin to address these issues, we drew upon data
from a sample of African-American women residing
in an economically disadvantaged community with
no supermarkets.

Figure 1 displays the conceptual model tested in this
study. The hypotheses follow:

1. Shopping at a supermarket (vs independent gro-
cer), shopping in the suburbs (vs the city), and
higher ratings of selection, quality, and affordability
of fresh produce at the store where they shopped
will be directly and positively associated with fruit
and vegetable intake.

2. Shopping at a supermarket and in the suburbs will
be indirectly associated with greater intake through
better perceived selection, quality, and affordability
of fresh produce for sale.

3. Income will be positively associated with fruit and
vegetable intake both directly and indirectly by

increasing access to supermarkets and suburban
stores, and thus to a better selection of high-quality,
affordable fresh produce.

Control variables included years of education and
age. Because income confounds human capital with
raw purchasing power, controlling for education al-
lowed for a more transparent examination of purchas-
ing power on store location, store type, and intake. Age
was controlled because in some previous studies it was
correlated with both income and intake.

Methods
Setting and Sample

The setting for this study was a geographically defined area of
Detroit’s eastside, a community that was 97% African Ameri-
can, and had 35% of households reporting incomes below the
poverty line in 2000. Community residents participating in
the East Side Village Health Worker Partnership (ESVHWP)
identified inadequate access to fresh produce as a barrier to
healthy eating in eastside Detroit.*” Indeed, an observational
study of the larger eastside Detroit community revealed no
chain supermarkets, 13 independent grocery stores (9 large
and 4 small), and 93 liquor stores for =90,000 residents.*!
In comparison, a nearby racially heterogeneous (African-
American and white), middle-income community had 19
grocery stores, including 8 chain supermarkets, and only 18
liquor stores for approximately 78,000 residents. Eastside
Detroit also averaged significantly poorer-quality fresh pro-
duce for sale at stores than the comparison community.*!

A 2001 follow-up survey, conducted by the ESVHWP, of
women living in eastside Detroit provided data for this study.
The original 1996 survey involved a probability sample of
women living in eastside Detroit (n =700), 97% of whom
self-identified as African-American. The completed interview
rate was 81%. In 2001, the ESVWHP attempted to reinterview
all respondents still living in Detroit (n =456) and completed
interviews with 80% (n =365). The analyses reported in this
paper include African-American respondents residing in the
original study area in 2001, and who had no missing data for
any study variable (n =266). Path model results including

Store type Selectiop/quality
A (supermarket, of f"Ut't t?lnd
g€ M specialty, limited vegetables
assortment,
independent) _
Per capita Fruit and
income vegetable
intake
Store location
Y f N
ediiiiﬁn — (city, suburb) Affordability of
fruit and
vegetables

Figure 1. Conceptual model of food store characteristics as mediators of relationships between income and fruit and vegetable

intake.
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women who had moved out of the study area (n =60) were
similar to those presented here.

Measures

Sociodemographics. Age was measured in years. Number of
years of education measured educational attainment. Annual
family income was measured on a ten-point scale, from
<$2,000 (1) to >$50,000 (10); the midpoint of each category
was used ($60,000 for the upper category). Annual family
income divided by the number of people in the household
estimated per capita income; the analysis used the natural log
of per capita income.

Food-store characteristics. Respondents provided the name
and location (closest street intersection) of the place where
they purchased the most food for themselves and their
families. Stores were classified by location (city of Detroit vs
suburbs) and by type, based on name recognition and guided
by definitions from the Food Marketing Institute.*? Super-
markets included full-line grocers, supercenters, and whole-
sale clubs associated with a national or regional chain (=11
stores).*? (Results of analyses excluding wholesale clubs from
this category were similar.) Full-line grocers carry groceries,
meat, and produce (e.g., Kroger).*? Supercenters have
=40,000 square feet of selling area, and an expanded selec-
tion of nonfood products (e.g., Super Kmart).*®> Wholesale
clubs require membership, and offer varied selection but
limited product variety (e.g., Sam’s Club).*? Specialty stores
included fruit and vegetable markets and meat markets.
Limited-assortment stores included low-priced grocers that
provide a limited number of items, including few if any
perishables (e.g., Save-A-Lot).*? Independent grocers were
defined as full-line grocers not affiliated with a chain.

Respondents rated the selection, quality, and affordability
of fresh fruit and vegetables at the store where they shopped.
Single items ranging from “poor” (1) to “excellent” (4)
measured selection and quality. A single item ranging from
“very affordable” (1) to “not at all affordable” (4) measured
affordability; responses were reverse coded so that higher
scores correspond to more positive perceptions. (Because
selection and quality were collinear in preliminary regression
models, the mean of the two items was used.)

Fruit and vegetable intake. The fruit and vegetable module
from the 2001 Behavioral Risk Factor Surveillance System
Survey measured frequency of fruit and vegetable intake.*®
Ten was used as the maximum number for nine women
reporting more than that number.

Data Analysis

In 2004, Mplus 3 estimated a path model of direct and
indirect effects using maximum likelihood (Muthen &
Muthen, Los Angeles CA, 2004). Standard errors are robust
to non-normality.** Three goodness-of-it statistics evaluated
fit of the path model. The chi-square test is mean and
variance adjusted for non-normality.** A nonsignificant chi-
square test indicates a good fit, although this is difficult to
achieve with larger sample sizes.*> A root mean squared error
of approximation (RMSEA) of <0.05 indicates a good fit.°
Finally, the comparative fit index (CFI) can range between 0
and 1, with a value above 0.95 indicating a good fit.*’

Results
Descriptive Statistics

The mean age was almost 49 years (Table 1). The mean
years of education were 12.01. A third had not com-
pleted high school, and 6% had a college degree. The
median annual family income was $17,500. The women
consumed fruit and vegetables an average of 3.70 times
daily; 23.7% consumed produce five or more times
daily. Mean ratings of selection/quality and affordabil-
ity ranged from 1 to 4, with a mean of 3.27 and 3.18,
respectively.

The women reported 45 different stores as the pri-
mary place that they purchased food; 44.4% of these
stores were in Detroit. Most shopped at an independent
grocer or supermarket (Table 2). Among the women
shopping in Detroit (n =183), 76.5% frequented inde-
pendent grocers and 15.8% frequented supermarkets.
In contrast, among the suburban shoppers (n =83),
85.5% frequented supermarkets and none frequented
independent grocers. The women lived approximately
2.5 miles from the nearest Detroit supermarket, and 4
miles from the nearest suburban supermarket (based
on the straightline distance from the centroid, or
geometric center, of the study area to the nearest
supermarket).

Direct Effects

Table 3 presents direct effects of per capita income,
years of education, and food-store characteristics (store

Table 1. Descriptive statistics for study variables (n=266)

Standard
Mean Median deviation Minimum Maximum

Age 48.57 44.84 16.30 23 94
Years of education 12.01 12.00 2.40 3 17
Annual family income ($) 20,556 17,500 15,515 1000 60,000
Natural log per capita family income 8.65 8.84 1.01 5.12 10.71
Rating of selection/quality of fresh produce at 3.27 3.00 0.71 1 4

store where shop for groceries
Rating of affordability of fresh produce at 3.18 3.00 0.58 1 4

store where shop for groceries
Number of times fruits and vegetables 3.70 3.24 2.42 0.04 10.00

consumed daily
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Table 2. Number and percentage of respondents by store type and store location

Limited-assortment Independent
Supermarket Specialty store store grocery store Total
City of Detroit
n 29 6 8 140 183
% within type 29.0 85.7 42.1 100.0
% within location 15.8 3.3 4.4 76.5
Suburbs
n 71 1 11 0 83
% within type 71.0 14.3 57.9 0
% within location 85.5 1.2 13.3 0
Total
n 100 7 19 140 266

type, store location, and ratings of selection/quality
and affordability of fresh produce) on frequency of
fruit and vegetable intake. Higher per capita income
was associated with shopping at a supermarket relative
to other grocers (p <<0.01), but not with shopping in
the suburbs, controlling for age and educational attain-
ment. More years of education were associated with
shopping at a supermarket (vs other grocers) (p <0.01)
and in the suburbs (vs the city) (p <0.05), adjusting for
age and per capita income.

Suburban store location was associated with signifi-
cantly higher ratings of selection/quality (p <0.001),
but not affordability, adjusting for store type (Table 3).
Controlling for store location, women shopping at
independent stores tended to rate selection/quality
and affordability higher than supermarket shoppers
(p <0.10 and p <0.001, respectively), and significantly
lower than specialty store shoppers (p <0.001). Com-
parison of unadjusted means, however, showed that
ratings of selection/quality tended to be higher among
supermarket shoppers (p <0.10) (analyses not shown).

There was no direct effect of per capita income on
fruit and vegetable intake (Table 3). The direct positive
association between years of education and intake was
marginally significant (p <0.10). On average, women
shopping at supermarkets and specialty stores con-
sumed fruit and vegetables 1.22 and 2.37 more times
daily, respectively, than those shopping at independent
grocery stores, adjusting for age, per capita income,
years of education, store location, and ratings of selec-
tion/quality and affordability (p <0.001 and p <0.05,
respectively). Suburban store location was not directly
related to intake adjusting for the other variables. A
one-unit increase in ratings of selection/quality was
associated with consuming produce 0.43 more times
daily, net of the other variables (p <0.05), although
affordability was not associated with intake.

Indirect Effects

Table 4 shows results of tests for indirect effects. Both
per capita income and years of education were indi-

Table 3. Direct effects on endogenous variables

Limited
Specialty assortment Suburban store  Selection/quality Affordability of Fruit and
Supermarket store store location of fresh produce fresh produce vegetable intake
b (SE) b (SE) b (SE) b (SE) b (SE) b (SE) b (SE)
Age <0.01 (<0.01) <0.01 (<0.01)  <0.01 (<0.01) <0.01 (<0.01) <0.01 (<0.01)
Per capita income 0.09 (0.03)%** —0.01 (0.01) —0.02 (0.02) 0.03 (0.03) —0.10 (0.15)
(natural log)
Years of education 0.04 (0.01)%** 0.01 (0.01)* —0.01 (0.01) 0.03 (0.01)%** 0.13 (0.07)*
Supermarket —0.16 (0.08)* —0.26 (0.07)%*#* 1.22 (0.33) %5
(L. store=0)

Specialty store
(L. store=0)
Limited assortment
store (1. store=0)
Suburban store
location (city=0)
Selection/quality of
fresh produce
Affordability of fresh
produce

0.77 (0.09)#+++
—0.23 (0.15)

0.54 (.08)##5*

0.63 (0.14)%++
0.43 (0.11)%

0.06 (0.07)

2.37 (1.06)+*

0.66 (0.64)
—0.54 (0.36)

0.43 (0.20)+*

—0.05 (0.26)

#$<0.10 (bolded); *#p<<0.05 (bolded); ***p<<0.01 (bolded); **+*p<<0.001 (bolded).
b, unstandardized regression coefficients; I, independent; SE, standard error.
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Table 4. Indirect effects on frequency of fruit and vegetable intake per day

Fruit and vegetable intake

Mediator b (SE)
Per capita income (natural log)® Supermarket 0.10 (0.05)*
Specialty store —0.01 (0.03)
Limited-assortment store —0.01 (0.01)
Suburban store location —0.02 (0.02)
Years of education® Supermarket 0.05 (0.02)*
Specialty store 0.03 (0.02)
Limited-assortment store <—0.01 (0.01)
Suburban store location —0.02 (0.01)
Supermarket (I store=0) Selection/quality of fresh produce —0.07 (0.05)
Affordability of fresh produce 0.01 (0.07)
Specialty store (I store=0) Selection/quality of fresh produce 0.33 (0.16)*
Affordability of fresh produce -0.03 (0.17)
Limited-assortment store (I store=0) Selection/quality of fresh produce —0.10 (0.08)
Affordability of fresh produce —0.02 (0.11)
Suburban store location (city=0) Selection/quality of fresh produce 0.23 (0.11)*
Affordability of fresh produce <—0.01 (0.02)

“None of the indirect effects on fruit and vegetable intake via store type and selection/quality or affordability of fresh produce were statistically

significant.
*$<<0.05 (bolded).
b, unstandardized regression coefficients; I, independent.

rectly and positively related to frequency of intake via
shopping at a supermarket (p <0.05). Both shopping at
a specialty store (vs independent grocer) and shopping
in the suburbs (vs city) were indirectly associated with
greater intake through higher ratings of the selection/
quality of fresh produce for sale (p <0.05).

Model Fit

The chi-square test for fit of the path model was 149.31
(p <0.001), the RMSEA was 0.26, and the CFI was 0.28.

Discussion
Limitations

This study has several limitations. First, due to the
cross-sectional nature of the data, it is not possible to
determine the causal ordering of relationships. The
frequency of women’s intake of fruit and vegetables
may have influenced their decisions on where to shop
and their perceptions of the selection/quality of pro-
duce for sale. Second, it is difficult to discern whether
the location and type of store at which women shopped
reflected different access (e.g., related to transporta-
tion) or personal preferences. However, that no subur-
ban shopper frequented an independent grocer (vs
76.5% of Detroit shoppers) lends support to the inter-
pretation that it may be access. A third limitation is that
the data provide limited insight into the complexities of
these relatively low-income women’s travel and shop-
ping patterns—how they incorporate shopping into
their household and work responsibilities (such as
through “trip chaining” to save time or resources), or
how they navigate public transportation or secure pri-
vate transportation to the store. The survey did not
include questions on car ownership or transportation.

Because selection, quality, and prices of foods tend to
be better at larger food outlets,!” it is useful to distin-
guish larger and smaller grocers. Comprehensive data
were not available for other common indicators of store
size (e.g., annual sales, number of employees, square
footage).* As a result, chain affiliation served as a
proxy for store size based on evidence that chains are
generally larger than independent grocers.*® There-
fore, use of chain affiliation as a proxy for larger store
size and lack of differentiation between independent
grocers is another limitation of this study.

Fifth, selection, quality, and affordability were mea-
sured by self-report rather than by independent obser-
vation, which may have biased results in favor of a
relationship between selection/quality and intake.
Sixth, findings regarding specialty stores should be
interpreted cautiously due to the small number of
women who shopped there (n =7). Seventh, store type
and location were based on where respondents pur-
chased the most food, not necessarily where they
bought produce.

Finally, model fit was poor, as evidenced by the good-
ness-of-fit statistics. However, coefficients of a path model
including the missing paths between sociodemographic
characteristics (income, years of education, age) and
selection/quality and affordability were the same as those
presented here. Thus, non-normality due to categorical
mediators (store type, location) resulted in a poor fit for
the hypothesized model, and the results presented here
are unbiased.

Income, Food Store Characteristics,
and Fruit and Vegetable Intake

Despite the above limitations, this study contributes to an
understanding of relationships between income, the char-
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acteristics of stores where groceries were purchased, and
fruit and vegetable intake among women living in an
economically disadvantaged community. Women shop-
ping at supermarkets and specialty stores consumed fruit
and vegetables more often, on average, than their coun-
terparts shopping at independent grocers. More positive
perceptions of selection/quality, but not affordability, of
fresh produce for sale were also directly and positively
related to frequency of fruit and vegetable intake inde-
pendent of store type and location as well as age, per
capita income, and educational attainment. These find-
ings suggest that the type of store at which the women
shopped (and quite possibly to which they had access)
and the selection/quality of fresh produce for sale may
have influenced their fruit and vegetable intake. Given
that women are often the main household food shop-
pers,* the stores and foods to which they have access may
not only affect their personal nutrition, but also the
nutrition of other household members. Contrary to our
hypothesis, perceptions of better selection/quality and
affordability did not explain why supermarket shoppers
consumed more fruit and vegetables than independent
store shoppers. Nonetheless, the results did suggest that
shopping at specialty stores and in the suburbs indirectly
contributed to greater intake due to better perceived
selection/quality of fresh produce. Further research is
needed to examine why shopping at a supermarket is
associated with greater intake of fruit and vegetables.

Contrary to several studies,”'° no direct effect of in-
come on fruit and vegetable intake was observed. This
may be due to the study sample, which included women
living in only one area of Detroit, with a relatively com-
pressed range of incomes. Still, the results suggested an
indirect effect—women with higher incomes were more
likely to shop at supermarkets than other grocers, which
in turn was positively associated with intake. Thus, even
among a relatively low-income population living in a
community with no supermarkets, small differences in
income appear to affect access to supermarkets located
outside their neighborhood, which seem to be important
nutritional resources.

Given the finding that women shopping at supermar-
kets consumed fruit and vegetables more often on aver-
age than those shopping at independent grocers, the
limited availability of supermarkets in eastside Detroit and
possibly other low-income communities and communities
of color'”3%%* may adversely affect fruit and vegetable
intake and consequently health, particularly among low-
income women who may be unable to access supermar-
kets located outside their neighborhood. The lack of
supermarkets in eastside Detroit is a symptom of white
flight that began in earnest in the 1950s with the subur-
banization of manufacturing jobs and subsequent eco-
nomic divestment from this predominately African-Amer-
ican community.>*?°52 Yet, central cities like Detroit are
underserved by grocery retailers, with research demon-
strating enormous purchasing power per square mile and

large unmet demand, even in low-income neighbor-
hoods.”*" Qualitative and quantitative studies in eastside
Detroit, as well as in other low-income and predominately
African-American neighborhoods, suggest that local gro-
cery stores tend to have inferior quality and selection of
fresh produce.*0-41:54-59

Therefore, cultivating the development of supermar-
kets and specialty stores, such as fruit and vegetable
markets, and improving the selection of high-quality fresh
produce at grocery stores already present in low-income
and African-American neighborhoods may have positive
impacts on intake. Food store development could be
promoted in these neighborhoods through policies that
reduce store development costs (e.g., tax abatements,
low-cost loans) and operating costs (e.g., improve com-
munity security) for retailers.”***%! The involvement of
community members in the development phase and in
the long term could benefit new developments in terms of
enhanced community relations, and also help to ensure
that stores are responsive to community needs.5*6%:6!
Research that demonstrates community demand and
provides a better understanding of the perspectives of
local store owners could facilitate efforts to increase the
availability of high-quality fresh produce at existing stores.

Fruit and vegetable intake, and dietary patterns in
general, are best understood in a social ecologic frame-
work that recognizes these practices as a function of
factors at multiple levels: individual (e.g., taste/food pref-
erences, time and convenience to prepare, self-efficacy,
nutrition knowledge)®2%26:61-68; interpersonal®®-65-69-70;
home, neighborhood, and workplace environments (e.g.,
accessibility of food stores, food prices, availability of foods
at home, and job demands and manageability) ! 1-24:326371;
and policy (e.g., food subsidies).”7® Still, it is important
to recognize the pivotal role of fundamental social factors,
such as racial and economic segregation, in shaping
behavioral influences at these other levels.”"7#~® For
example, several studies have shown that the spatial
distribution of nutritional resources such as supermarkets
and adverse nutritional exposures like fast food restau-
rants across neighborhoods follows the spatial distribution
of race and wealth, creating neighborhood food environ-
ments that disadvantage African Americans and the
poor. 1732347679 Many individual-level determinants like
food preferences are ultimately shaped by fundamental
social factors as well. Because the food environment can
affect food preferences,**®! and childhood eating pat-
terns influence those held later as adults,®555%82 living in
low-income or predominately African-American neigh-
borhoods with greater access to fast food restaurants”®~"8
and less access to supermarkets,'”3> particularly during
childhood, can hamper learning preferences for healthy
foods like fruit and vegetables. Thus, challenging racial/
ethnic stereotypes and prejudice, and advocating for
policies that reduce racial residential segregation and
accelerate the economic development of economically
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What This Study Adds . . .

Recent studies have suggested that proximity to a
supermarket is associated with better dietary qual-
ity.

Little is known about relationships between the
characteristics of the stores where people shop
and dietary patterns.

In this study, we found that African-American
women who shopped at supermarkets (vs inde-
pendent grocer) and who rated their store’s
selection/quality of fresh produce higher con-
sumed fruit and vegetables more often.

This study provides additional evidence that
supermarkets may be important nutritional
resources.

disadvantaged neighborhoods may be critical for optimiz-
ing healthy eating.

Conclusion

This study suggests that poor access to supermarkets in
African-American neighborhoods, a symptom of eco-
nomic divestment, may have negative implications for
residents’ fruit and vegetable intake. The study raises
many questions in need of further research. Studies
including neighborhoods and individuals with greater
socioeconomic diversity are needed to test relationships
among income, food store characteristics (measured
objectively and through selfreport), and a range of
other dietary behaviors. Studies including neighbor-
hoods and individuals with more socioeconomic diver-
sity are needed to test whether higher income confers
greater benefits in terms of dietary quality to residents
in low-income neighborhoods than to those in more
affluent neighborhoods, with better access to retail
stores. Relatively few studies have included measures of
the food environment with individual- and interperson-
al-level determinants and tested for mediating effects or
their relative contributions to fruit and vegetable in-
take. This would also be an informative direction for
research. Finally, there is a need for research that
documents the effects of changes in the food environ-
ment over time on dietary patterns.

We are grateful for the contributions of the East Side Village
Health Worker Partnership: Butzel Family Center, Detroit
Department of Health and Wellness Promotion, Friends of
Parkside, Henry Ford Health System, Kettering/Butzel
Health Initiative, University of Michigan School of Public
Health, and Warren Conner Development Coalition. We
thank Laura Klem for statistical advice during early stages of
the analysis. The research reported here was partially funded
by the Centers for Disease Control and Prevention through
the Detroit Community-Academic Urban Research Center

(U48/CCUb15775, www.sph.umich.edu/urc). Preparation of
this article was supported by the National Cancer Institute
Cancer Education and Career Development Program (5 R25
CA57699-12).

No financial conflict of interest was reported by the authors
of this paper.

References

1. Bazzano LA, He J, Ogden LG, et al. Fruit and vegetable intake and risk of
cardiovascular disease in U.S. adults: the first National Health and Nutri-
tion Examination Survey Epidemiologic Follow Up Study. Am J Clin Nutr
2002;76:93-9.

2. International Agency for Research on Cancer. IARC handbooks of cancer

prevention. Vol. 8: Fruit and vegetables. Lyon: IARC Press, 2003.

. Joshipura KJ, Ascherio A, Manson JE, et al. Fruit and vegetable intake in

relation to risk of ischemic stroke. JAMA 1999;282:1233-9.

4. Joshipura KJ, Hu FB, Manson JE, et al. The effect of fruit and vegetable
intake on risk for coronary heart disease. Ann Intern Med
2001;134:1106-14.

5. Key TJ, Schatzkin A, Willett WC, Allen NE, Spencer EA, Travis RC. Diet,
nutrition, and the prevention of cancer. Public Health Nutr
2004;7:187-200.

6. Ness AR, Powles JW. Fruit and vegetables and cardiovascular disease: a
review. Int J Epidemiol 1997;26:1-13.

7. Johnston CS, Taylor CA, Hampl JS. More Americans are eating “5 a day”
but intakes of dark green and cruciferous vegetables remain low. ] Nutr
2000;130:3063-7.

8. Krebs-Smith SM, Cook A, Subar AF, Cleveland L, Friday J. U.S. adults’ fruit
and vegetable intakes, 1989-1991: a revised baseline for the Healthy People
2000 objective. Am ] Public Health 1995;85:1623-9.

9. Li R, Serdula M, Bland S, Mokdad A, Bowman B, Nelson D. Trends in fruit
and vegetable consumption among adults in 16 U.S. states: behavioral risk
factor surveillance system, 1990-1996. Am J Public Health 2000;90:777-81.

10. Subar AF, Heimendinger ], Patterson BH, Krebs-Smith SM, Pivonka E,
Kessler R. Fruit and vegetable intake in the United States: the baseline
survey of the five a day for better health program. Am ] Health Promotion
1995;9:352-60.

11. Laraia BA, Siega-Riz AM, Kaufman JS, Jones SJ. Proximity to supermarkets
is positively associated with diet quality index for pregnancy. Prev Med
2004;39:869-75.

12. Morland K, Wing S, Diez Roux A. The contextual effect of the local food
environment on residents’ diets: The atheroschlerosis risk in communities
study. Am J Public Health 2002;92:1761-7.

13. Wrigley N, Warm D, Margetts B, Whelan A. Assessing the impact of
improved retail access on diet in a ‘food desert’: a preliminary report.
Urban Stud 2002;39:2061-82.

14. Crockett EG, Clancy KL, Bowering J. Comparing the cost of a thrifty food
plan market basket in three areas of New York state. ] Nutr Educ
1992;24:71S-8S.

15. Hall B. Neighborhood differences in retail food stores: income versus race
and age of population. Econ Geogr 1983;59:282-95.

16. Kaufman PR, MacDonald JM, Lutz SM, Smallwood DM. Item selection and
price differences affect low-income household food costs. Washington DC:
Economic Research Service, U.S. Department of Agriculture, 1997 (Agri-
cultural Economic Report 759).

17. Mantovani RE, Daft L, Macaluso TF, Welsh J, Hoffman K. Authorized food
retailer characteristics study: technical report IV authorized food retailers’
characteristics and access study. Alexandria VA: Office of Analysis and
Evaluation, U.S. Department of Agriculture Food and Consumer Service,
1997.

18. Morris PM, Neuhauser L, Campbell C. Food security in rural America: A
study of availability and cost of food. | Nutr Educ 1992;24:525-88S.

19. Cheadle A, Psaty BM, Curry S, et al. Community-level comparisons between
the grocery store environment and individual dietary practices. Prev Med
1991;20:250-61.

20. Edmonds ], Baranowski T, Baranowski J, Cullen KW, Myres D. 2001.
Ecological and socioeconomic correlates of fruit, juice, and vegetable
consumption among African American boys. Prev Med 2001;32:476-81.

21. Jekanowski MD, Binkley JK, Eales J. Convenience, accessibility, and the
demand for fast food. J Agric Resour Econ 2001;26:58-74.

22. Furst T, Connors M, Bisogni CA, Sobal J, Falk LW. Food choice: a
conceptual model of the process. Appetite 1996;26:247—66.

o

Am ] Prev Med 2005;29(1) 7



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

34.

39.

40.

41.

42.

43.

44.

46.

47.

48.

49.

Schultz KE, Yeh MC, Katz DL. Using intercept interview techniques to
assess determinants and barriers related to fruit and vegetable consump-
tion in multi-ethnic populations. Proceedings of the meeting of the
American Public Health Association, San Francisco, 2002.

Drewnowski A, Specter SE. Poverty and obesity: the role of energy density
and energy costs. Am J Clin Nutr 2004;79:6-16.

French SA,Story M, Jeffery RW. Environmental influences on eating and
physical activity. Annu Rev Public Health 2001;22:309-35.

Glanz K, Basil M, Mailbach E, Goldberg ], Snyder D. Why Americans eat
what they do: taste, nutrition, cost, convenience, and weight control
concerns as influences
1998;98:1118-26.

Reicks M, Randall J, Haynes B. Factors affecting vegetable consumption in
low income households. ] Am Diet Assoc 1994;94:1309-11.

Shankar S, Klassen A. Influences on fruit and vegetable procurement and

on food consumption. J Am Diet Assoc

consumption among urban African-American public housing residents and
potential strategies for intervention. Fam Econ Nutr Rev 2001;13:34-46.
Alwitt LF, Donley TD. Retail stores in poor urban neighborhoods.
J Consum Aff 1997;31:139-64.

Chung C, Myers SL. Do the poor pay more for food? An analysis of grocery
store availability and food price disparities. ] Consum Aff 1999;33:276-96.
Cotterill RW, Franklin AW. The urban grocery store gap. Storrs: Food
Marketing Policy Center, University of Connecticut, 1995.

Morland K, Wing S, Diez Roux A, Poole C. Neighborhood characteristics
associated with the location of food stores and food service places. Am J
Prev Med 2002;22:23-9.

. Gibson DM. Neighborhood effects in store location: a theoretical and

empirical analysis of the availability of grocery stores in Chicago. PhD diss.,
University of Chicago, 1999.

Zenk SN, Schulz A], Israel BA, James SA, Bao S, Wilson ML. Neighborhood
racial composition, neighborhood poverty, and the spatial accessibility of
supermarkets in metropolitan Detroit. Am J Public Health. 2005;95:660-7.

. Ambrose DM. Retail grocery pricing: inner city, suburban, and rural

comparisons. J Business 1979;52:95-102.

. Cummins S, Macintyre S. “Food deserts"—evidence and assumptions in

health policy making. BMJ 2002;325:436-8.

. Hayes LR. Are prices higher for the poor in New York City? ] Consumer

Policy 2000;23:127-52.

. Horowitz CR, Colson KA, Hebert PL, Lancaster K. Barriers to buying

healthy foods for people with diabetes: evidence of environmental dispar-
ities. Am J Public Health 2004;94:1549 -54.

MacDonald JM, Nelson PE. Do the poor still pay more? Food price
variations in large metropolitan areas. ] Urban Econ 1991;30:344-59.
Schulz AJ, Zenk SN, Odoms-Young A, et al. Healthy Eating and Exercising
to Reduce Diabetes (HEED): exploring the potential of social determinants
of health frameworks within the context of community-based participatory
diabetes prevention. Am J Public Health. 2005;95:645-51.

Zenk SN, Schulz A, Israel BA, James SA, Wilson ML. Spatial distribution of
food stores shapes the availability, quality, and cost of fresh produce in four
Detroit area communities. Proceedings of American Public Health Associ-
ation meeting, San Francisco, 2003.

Food Marketing Institute. Supermarket facts industry overview 2002. Avail-
able at: www.fmi.org/facts_figs/superfact.htm. Accessed April 21, 2004.
Centers for Disease Control and Prevention. Behavioral risk factor surveil-
lance system questionnaire, 2001. Available at: www.cdc.gov/brfss/ques-
tionnaires/pdf-ques/2001brfss.pdf. Accessed January 2005.

Muthen LK, Muthen BO. Mplus user’s guide. 3rd ed. Los Angeles: Muthen
& Muthen, 1998-2004.

. Pedhazur EJ. Structural equation models with observed variables: path

analysis. In: Pedhazur EJ, ed. Multiple regression in behavioral research:
explanation and prediction. Fort Worth TX: Harcourt Brace College
Publishers, 1997:765—840.

Browne MW, Cudeck R. Alternative ways of assessing model fit. In: Bollen
KA, Long JS, eds. Testing structural equation models. Beverly Hills CA:
Sage, 1993:132-62.

Hu L, Bentler PM. Cutoff criteria for fit indexes on covariance structure
analysis: conventional criteria versus new alternatives. Structural Equation
Modeling 1999;6:1-55.

Zenk SN. Neighborhood racial composition, neighborhood poverty, and
food access in metropolitan Detroit: geographic information systems and
spatial analysis. PhD diss., University of Michigan, 2004.

Taylor BD, Mauch M. Gender, race, and travel behavior: an analysis of
household-serving travel and commuting in the San Francisco Bay Area.
Transportation Res Rec 1998;1607:147-53.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

74.

75.

76.

Farley R, Danziger S, Holzer H]. Detroit divided. New York: Russell Sage
Foundation, 2000.

Schulz A, Williams DR, Israel B, Lempert LB. Racial and spatial relations as
fundamental determinants of health in Detroit. Milbank Q
2002;80:677-707.

Sugrue TJ. The origins of the urban crisis: race and inequality in postwar
Detroit. Princeton NJ: Princeton University Press, 1996.

Donohue RM. Abandonment and revitalization of central city retailing:
The case of grocery stores. PhD diss., University of Michigan, 1997.
Initiative for a Competitive Inner City. The business case for pursuing retail
opportunities in the inner city, 1998. Available at: www.icic.org. Accessed
February 13, 2004.

U.S. Department of Housing and Urban Development. New markets: the
untapped retail buying power in America’s inner cities. Washington DC:
U.S. Department of Housing and Urban Development, 1999.

Kieffer E, Willis S, Odoms-Young A, et al. Reducing disparities in diabetes
among African American and Latino residents of Detroit: the essential role
of community planning focus groups. Ethn Dis 2004;14:S1-27.

Schulz AJ], Lempert LB. “Being part of the world”: Detroit women’s
perceptions of health and the social environment. ] Contemp Ethnography
2004;33:437-65.

Sloane DC, Diamont AL, Lewis LB, et al. Improving the nutritional
resource environment for healthy living through community-based partic-
ipatory research. J Gen Intern Med 2003;18:568-75.

Sooman A, Macintyre S, Anderson A. Scotland’s Health—a more
difficult challenge for some? The price and availability of healthy foods
in socially contrasting localities in the West of Scotland. Health Bull
1993;51:276-84.

Pothukuchi K. Attracting supermarkets to inner city neighborhoods:
economic development out of the box. Econ Dev Q. 2005. In press.
Initiative for a Competitive Inner City. The changing models of inner city
grocery retailing, 2002. Available at: www.icic.org. Accessed February 13,
2004.

Brug J, Lechner L, DeVries H. Psychosocial determinants of fruit and
vegetable consumption. Appetite 1995;25:289-99.

Cohen NL, Stoddard AM, Sarouhkhanians S, Sorensen G. Barriers toward
fruit and vegetable consumption in a multiethnic worksite population.
J Nutr Educ 1998;30:381-6.

Dittus KL, Hillers VN, Beerman KA. Benefits and barriers to fruit and
vegetable intake: Relationships between attitudes and consumption. J Nutr
Educ 1995;27:120-6.

Havas S, Treiman K, Langenberg P, et al. Factors associated with fruit and
vegetable consumption among women participating in WIC. J Am Diet
Assoc 1998;98:1141-8.

Steptoe A, Perkins-Porras L, McKay C, Rink E, Hilton S, Cappuccio FP.
Psychological factors associated with fruit and vegetable intake and with
biomarkers in adults from a low-income neighborhood. Health Psychol
2001;22:148-55.

Treiman K, Freimuth V, Damron D, et al. Attitudes and behaviors related
to fruits and vegetables among low-income women in the WIC program.
J Nutr Educ 1996;28:149-56.

Wardle J, Parmenter K, Waller J. Nutrition knowledge and food intake.
Appetite 1997;34:269-75.

Kristal AR, Glanz K, Tilley BC, Li S. Mediating factors in dietary change:
Understanding the impact of a worksite nutrition intervention. Health
Educ Behav 2000;27:112-25.

Lindstrom M, Hanson BS, Wirfait E, Ostergren PO. Socioeconomic differ-
ences in the consumption of vegetables, fruit, and juices: the influence of
psychosocial factors. 2001;11:51-9.

Devine CM, Connors MM, Sobal J, Bisogni CA. Sandwiching it in: Spillover
of work onto food choices and family roles in low- and moderate-income
urban households. Soc Sci Med 2003;56:617-30.

Fields S. Do agricultural subsidies foster poor health? Environ Health
Perspectives 2004;112:A820-3.

. Nestle M. Food politics: How the food industry influences nutrition and
health. Berkeley: University of California Press, 2002.

Link BG, Phelan J. 1995. Social conditions as fundamental causes of
disease. ] Health Social Behav 1995;Extra Issue:80-94.

Williams DR, Collins CA. Racial residential segregation: a fundamental
cause of racial disparities in health. Public Health Rep 2001;116:404-16.
Block JP, Scribner RA, DeSalvo KB. Fast food, race/ethnicity, and income:
a geographic analysis. Am ] Prev Med 2004;27:211-7.

. Jones SJ. The measurement of food security at the community level:

American Journal of Preventive Medicine, Volume 29, Number 1


http://www.fmi.org/facts_figs/superfact.htm
http://www.cdc.gov/brfss/questionnaires/pdf-ques/2001brfss.pdf
http://www.cdc.gov/brfss/questionnaires/pdf-ques/2001brfss.pdf
http://www.icic.org
http://www.icic.org

78.

79.

geographic information systems and participatory ethnographic methods.
PhD diss., University of North Carolina at Chapel Hill, 2002.

McLaren L, Bow CJ, Hawe P. Distribution by disadvantage? Liquor stores
and fast food restaurants in Calgary, Canada. Proceedings of the meeting of
the American Public Health Association, San Francisco, 2003.

Reidpath DD, Burns C, Garrard J, Mahoney M, Townsend M. An ecological
study of the relationship between social and environmental determinants
of obesity. Health Place 2002;8:141-5.

80.

81.

82.

Birch LL. Development
1999;19:41-62.

Hill JO, Peters JC. Environmental contributions to the obesity epidemic.
Science 1998;280:1371-4.

Mikkila V, Rasanen L, Raitakari OT, Pietinen P, Viikari J. Longitudinal
changes in diet from childhood to adulthood with respect to risk of
cardiovascular diseases: the Cardiovascular Risk in Young Finns Study. Eur
J Clin Nutr 2004;58:1038 —45.

of food preferences. Annu Rev Nutr

Am ] Prev Med 2005;29(1) 9



	Fruit and Vegetable Intake in African Americans
	Introduction
	Methods
	Setting and Sample
	Measures
	Sociodemographics
	Food-store characteristics
	Fruit and vegetable intake

	Data Analysis

	Results
	Descriptive Statistics
	Direct Effects
	Indirect Effects
	Model Fit

	Discussion
	Limitations
	Income, Food Store Characteristics, and Fruit and Vegetable Intake

	Conclusion
	References


