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S A FEDERALLY FUNDED FOOD ASSISTANCE PRO-

ABSTRACT

Background The Special Supplemental Nutrition Program for Women, Infants, and
Children (WIC) was implemented to improve the health of pregnant women and chil-
dren of low socioeconomic status. In 2009, the program was revised to provide a wider
variety of healthy food choices (eg, fresh fruits, vegetables, and whole-grain items).
Objectives The purpose of this study was to evaluate (1) the impact of the revised
WIC Nutrition Program’s food allocation package on the availability, accessibility, and
affordability of healthy foods in WIC-authorized grocery stores in Texas; and (2) how the
impact of the policy change differed by store types and between rural and urban regions.
Design WIC-approved stores (n=105) across Texas were assessed using a validated
instrument (88 items). Pre- (June-September 2009) and post-new WIC package
implementation (June-September 2012) audits were conducted. Paired-sample t tests
were conducted to compare the differences between pre- and post-implementation
audits on shelf width and number of varieties (ie, availability), visibility (ie, accessi-
bility), and inflation-adjusted price (ie, affordability).

Results Across the 105 stores, post-implementation audits showed increased avail-
ability in terms of shelf space for most key healthy food options, including fruit
(P<0.001), vegetables (P<0.01), cereal (P<0.001), and varieties of vegetables (P<0.001).
Food visibility increased for fresh juices (P<0.001). Visibility of WIC labeling improved
for foods such as fruits (P<0.05), WIC cereal (P<0.05), and whole-grain or whole-wheat
bread (P<0.01). Inflation-adjusted prices decreased only for bread (P<0.001) and dry
grain beans (P<0.001). The positive effects of the policy change on food availability and
visibility were observed in stores of different types and in different locations, although
smaller or fewer effects were noted in small stores and stores in rural regions.
Conclusions Implementation of the revised WIC food package has generally improved
availability and accessibility, but not affordability, of healthy foods in WIC-authorized
stores in Texas. Future studies are needed to explore the impact of the revised pro-
gram on healthy food option purchases and consumption patterns among Texas WIC

participants.
J Acad Nutr Diet. 2016;116:292-301.

In October 2009, the US Department of Agriculture

gram, the Special Supplemental Nutrition Program

for Women, Infants, and Children (WIC) provides

healthy foods, nutrition education, and health care
referrals to approximately 50% of infants, 25% of children
younger than age 5, 29% of pregnant women, and 26% of
postpartum women in the United States.! Administered at
both federal and state levels since 1972, this food assistance
program has been effective in improving birth outcomes
and diet-related outcomes, saving health care costs, and
improving infant feeding practices.’
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(USDA) revised the WIC food allocation package in response
to recommendations from the American Academy of Pediat-
rics, the American Academy of Family Physicians, and the
Institute of Medicine.>* The revisions modified qualifying
food options to include more nutrient-dense foods and
beverages and to limit foods with added sugars or higher
saturated fat content. For example, the modified food options
included cash value vouchers, which were provided for the
purchase of any eligible fresh, frozen, or canned fruit and
vegetables. At least half of WIC-approved breakfast cereals
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were required to have whole grain as the primary ingredient
and to meet labeling requirements, whereas milk purchases
were restricted to lower-fat milk for all women and all
children older than 2 years of age. Juice was eliminated in the
packages for older infants aged 7 to 12 months, to promote
healthy dietary patterns.*

The revision also provided WIC state agencies greater
flexibility in prescribing the food package options to accom-
modate the cultural food preferences of WIC participants.
Across the United States, for example, 41.5% of the WIC
participants reported their race as Hispanic or Latino in 2012.°
Although specific information regarding the racial composi-
tion of Texas WIC participants is not available yet, 38.4% of
the residents in Texas are of Hispanic or Latino origins,
much higher than the national average of 17.1%.%” Therefore,
culture-specific food options, such as whole-grain tortillas
and yellow or white corn tortillas, preferred over whole-
wheat bread or other grain options by Hispanic WIC partici-
pants, were added in the new food package in Texas. In other
states, such as Pennsylvania and New Hampshire, soy milk
and tofu were added as important alternatives for clients
with milk allergies and lactose intolerance, a more common
problem in African-American and Asian populations.®

A few studies have been conducted to investigate the
impact of the revised WIC food allocation package on the
food-shopping environment. For example, the Altarum
Institute completed a pre—post store inventory assessment
among 248 small food stores in New Hampshire, Pennsyl-
vania, Wisconsin, and Colorado and reported increased
availability of most of the newly approved healthy WIC foods
after the implementation of the revisions.® Zenk and
colleagues® conducted a quasi-experimental study in seven
northern Illinois counties and found that the availability of
commonly consumed fruits and vegetables improved in
WIC-authorized stores after the policy change. In another
study of five towns in Connecticut, significant improvements
in the availability and variety of healthy foods were observed
in both WIC-authorized and non-WIC grocery stores.” In
Philadelphia, PA, Hillier and colleagues'' found that healthful
food availability showed a more substantial increase in WIC
stores than non-WIC stores in two low-income neighbor-
hoods. Similarly, Havens and colleagues'? compared food
availability in 45 corner stores in Hartford, CT, and showed
that WIC-authorized stores had greater availability of fresh
fruits, lower-fat milk, whole-grain bread, and brown rice than
did non-WIC stores.

Nevertheless, more studies conducted at the state level are
needed to confirm the effects of the revised food package
on improving the food-shopping environment in WIC-
authorized stores, considering that the WIC program
operates through 1,900 local agencies in 50 state health
departments, with 47,000 authorized retailers.! So far, no
state-level work has been published from the southern or
western parts of the United States.”> Furthermore, although
previous studies have compared the impact of the policy
change by store types or sizes,”!! no study has made any
comparisons between different geographic locations (for
example, rural vs urban regions). Such distinctions are
important because segregation by geographic location con-
tributes to food-shopping disparities.”

In an attempt to address these research gaps, the current
study is an evaluation of the impact of the revised WIC food
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allocation package on the food-shopping environment in
WIC-authorized grocery stores across the state of Texas.
The Texas Childhood Obesity Prevention Policy Evaluation
(T-COPPE) project evaluates the impact of two national policy
changes as they are implemented in Texas: the WIC revised food
allocation package administered through the Texas WIC Nutri-
tion Program, Texas Department of State Health Services, and
the Safe Routes to School program administered through the
Texas Department of Transportation. As one component of
the T-COPPE project, this study used a pre—post-test design
with one audit before the revised package implementation in
2009 and one post-implementation audit in 2012.

Specifically, we hypothesized that (1) implementation of
the revised WIC food package improved the availability,
accessibility, and affordability of healthy foods in WIC-
authorized stores in Texas, and (2) the impact of the policy
change differed by store types, as well as between rural and
urban regions.

MATERIALS AND METHODS

The WIC-related research component of the T-COPPE project,
described herein, did not involve human subjects and
therefore was exempt from requiring approval by the Texas
A&M University institutional review board.

SURVEY INSTRUMENT DEVELOPMENT

A new instrument was adapted from the Texas Nutrition
Environment Assessment of Retail Food Stores (TXNEA-S)
survey tool.'* The TXNEA-S instrument was adapted from the
Nutrition Environment Measurement Survey'” by including
additional foods that are culturally specific to the minority
populations of Texas (Hispanic and African American).
However, the TXNEA-S instrument is not specific to foods
allowed or promoted by WIC. To address this gap, a new in-
strument was developed. The new tool, hereinafter referred
to as the TXNEMS-WIC instrument, was culturally sensitive to
Hispanic foods, allowing for the evaluation of the food
shopping environment of WIC-authorized stores in predom-
inantly Hispanic regions.”

The TXNEMS-WIC instrument was developed and field
tested in 2009. Field testing of the instrument provided an
opportunity for improvement of the instrument and the re-
finement of a protocol for the measurement of food displays.
Both WIC-authorized and non-WIC foods were included in
pilot testing of the original TXNEMS-WIC instrument. In this
study, however, only variables that measure the availability,
accessibility, and affordability of certain healthy food items for
children in the new WIC food package were assessed (eg, fresh
produce, grains, reduced-fat milk, and whole-grain cereals),
along with certain less-healthy food items (eg, frozen 100%
fruit juices and sugared cereals). Foods commonly consumed
by the Hispanic population, such as whole-grain tortillas and
yellow or white corn tortillas, were also included. In total,
88 food items were assessed in this study, including eight
fresh fruits, eight fresh vegetables, seven whole-grain or
whole-wheat bread items, and eight milk items.

Constructs and Measures

The TXNEMS-WIC instrument measured three important
criteria of the food-shopping environment: food avail-
ability, accessibility, and affordability. Details regarding the
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operationalization and measurement of the constructs are
reported elsewhere.’

Availability was assessed by four distinct measures: (1)
amount of shelf space dedicated to each product by inches,
(2) variety count of fresh fruits and vegetables, (3) stocking of
products (carried/stocked or not), and (4) quality of fresh
produce. The quality of the fresh produce was considered
acceptable when more than 50% of the product displayed
good color and was fresh looking, firm, and clean; quality was
unacceptable when more than 50% of the product was
bruised, old-looking, mushy, overripe, or excessively soft.

Accessibility was measured by food visibility and WIC
labeling. Visibility was measured by the display profile of
each product; for example, how easily a product could be
seen and reached by shoppers. Following the marketing
principle that eye-level merchandise sells most success-
fully,'®"'® visibility was operationalized and measured with
the use of a color-coded folding ruler that delineated visi-
bility zones considered high (the best visibility), medium, or
low (the worst visibility). The determination of visibility
zones was based on an assumption that the height of the
average woman in Texas was slightly shorter than the
national average of 5'4”, considering the steadily increasing
Hispanic population over the last 30 years and a documented
lower average height among this population.'®?° Visibility
had a scale of 1 to 6, with 6 considered the best visibility.

Accessibility was also measured by the presence or absence
of WIC labels on the shelves holding WIC products. Regula-
tions for vendor use of WIC labels vary by state. In Texas,
stores are required to label shelves for some, but not all, WIC
products to promote cost efficiency, to make identification of
eligible WIC foods easier, and to reduce the time needed for
WIC food selections.?!

Affordability was measured by the cost of the least-
expensive brand item (LEB) for each product. For milk,
juice, and dry bean items, only the LEB is WIC-allowable. For
the other products included in the WIC packages (eg, cereals),
items of any price are WIC-allowable as long as the package
fits the exact description in terms of content and size. In
those cases, all prices were reviewed to determine the LEB for
that product. Price per ounce was calculated for whole-grain/
whole-wheat bread products, and price per pound was
calculated for fresh produce, with the LEB being recorded for
each item. Special sale items, such as overstocked or damaged
products on clearance, were not included in this study.

Store Sampling
Using a list of WIC-authorized stores provided by the Texas
Department of State Health Services, a custom web-based
mapping application was created to allow random sampling
of WIC-authorized stores around the 20 participating T-COPPE
schools used as nuclei.” Based on their average monthly WIC
sales for the previous 12 months as provided by the Texas
Department of State Health Services, the WIC-approved stores
were categorized as follows: small, <$5,999.99; medium,
$6,000-$19,999.99; and large, >$20,000. Two stores from
each category were randomly computer-generated by the
mapping tool, resulting in a sample of six WIC vendors in each
of the 20 communities.

The custom mapping tool searched first for WIC-authorized
stores within a 2-mile radius of a community nucleus and
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randomly selected two stores of each size category. If at least
two stores of each size category within the 2-mile radius were
not available, the search expanded to a 5-mile radius and
randomly selected the number of stores needed to fill the
required sample. This procedure continued using 8-, 11-, 14-,
and 17-mile radii, as needed. In general, larger radii were
required for rural regions than for urban, and the 17-mile
radius was the largest needed to complete the entire sample.
If atleast two vendors of each size category did not exist within
the 17-mile radius of a school, another size vendor was
randomly selected to fill the sample.”

Participation in the study was completely voluntary. In
cases in which store participation was declined, another
vendor was selected using the WIC mapping tool, and
recruitment efforts were made. Whether a store was located
in a rural or urban area was determined by the rural or urban
designation of schools around which the stores were located.
The school locale codes developed by the National Center for
Education Statistics were used to categorize rural and urban
schools.?

Data Collection

Before the pre- and post-implementation data collections, an
in-depth training protocol and certification process were
created to prepare our team of data collectors. Two different
groups of data collectors (graduate research assistants) were
recruited for pre- and post-implementation audits and
underwent identical training. Training consisted of approxi-
mately 3 hours of didactic instruction followed by 2 to
4 hours of field time, during which trainees went to pre-
selected grocery stores to conduct practice audits. To have
credible comparison data, the trainers completed surveys in
the same training vendor locations as the trainees during the
same day. After trainees conducted their practice audits, their
TXNEMS-WIC instruments were reviewed by the trainers and
checked for accuracy. Trainees achieving a minimum of 95%
accuracy were certified and authorized to conduct surveys.
For both pre- and post-implementation audits, high inter-
rater percentage agreement was observed (>95%). During
data collection, all surveys were conducted in pairs, with one
person measuring and the other recording the data onto
the TEXNEMS-WIC tool. Depending on different sizes of the
grocery stores, generally 2 to 4 hours were needed for the
data collectors to complete an in-store assessment.

All stores were audited twice, once before (June-September
2009) and once after (June-September 2012) the imple-
mentation of the revised WIC food allocation package. The
pre-implementation audit took place over a period of
4 months, conducted by a team of 17 data collectors. The
post-implementation audit data collection occurred 3 years
after the first round, and was completed in 4 months. The
post-implementation audit data were intentionally collected
during the same season of the year as the baseline data, to
minimize the impact of seasonal changes in food availability
or cost.

Data Analysis

Before data analysis, all data were cleaned by verifying missing
data and checking/completing calculations followed by coding
and inputting data into a Microsoft Office Access 2007 data-
base developed specifically for this project. Data reentry was
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conducted on 20% of the sample as a quality control check, and
greater than 98% accuracy was demonstrated.

For data analysis, differences between the pre- and post-
implementation audits were calculated first for each item
by store. To detect the differences accurately, different
calculation methods were used for different measures of the
shopping environment. For example, raw difference was used
for the comparisons on food stocking, quality, visibility, and
WIC labeling. Percent increase was used for comparisons on
shelf space and varieties. Inflation-adjusted percent increase,
obtained by subtracting 1 from the ratio of inflation-adjusted
post and pre scores, was used for comparisons on price. An
inflation rate of 5.01% was used for the period between June
2009 and June 2012.2% The percent-based calculations were
used because they are less likely to be dominated by a single
item. For example, if a fruit is expensive, then its price in-
crease or decrease is likely to be large, but the percent change
is usually less drastic because of the base price.

Once the differences for each food item were calculated,
the mean differences for each food category, including fruits,
vegetables, WIC cereals, whole-grain or whole-wheat bread,
dry grain beans, frozen fruits, frozen vegetables, frozen juice,
WIC fresh juice, reduced-fat milk, and whole milk, were then
calculated by combining items under each category in indi-
vidual stores.

Comparisons of shelf space, variety count, food stocking,
quality, visibility, WIC labeling, and price on the food cate-
gories were made between pre- and post-implementation
audits, using the two-sided paired-sample t test. All ana-
lyses were performed with SPSS (version 18.0, 2009, SPSS
Inc).

RESULTS

Sample Characteristics

At baseline, 126 stores were contacted, of which 12 did not
allow the observations, one was out of business, and two had
broken freezers, resulting in an analytic sample of 111 stores.
In the post-revision audit, six stores that participated in the
pre-revision audit either were no longer in business or
declined to participate. Our final sample for the pre-and post-
implementation audits consisted of 105 WIC-authorized
stores from 19 cities and 17 counties in rural and urban
regions across Texas.

Table 1 displays general characteristics of the WIC-
authorized stores in this study. Among the 105 stores that
participated in the pre- and post-implementation audits, 19%
(n=20) were from rural regions, and 81% (n=85) were from
urban regions. Based on their average monthly WIC sales,
24.8% (n=26) of the stores were small, 34.3% (n=36) were
medium, and 41% (n=43) were large.

Availability

Table 2 reports the differences between pre- and post-
implementation audits on food availability, measured by
shelf space, varieties, food stocking, and quality.

Overall, after implementation of the WIC revisions, WIC-
authorized stores had more shelf space (ie, mean percent
increase) dedicated to fruits (16%, P<0.001), vegetables (10%,
P<0.01), WIC cereal (14%, P<0.001), whole-grain or whole-
wheat bread (44%, P<0.001), dry grain beans (28%,
P<0.001), frozen fruits (15%, P<0.01), and reduced-fat milk
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Table 1. Counts of Texas WIC? stores by store type® and
location® (N=105)

Small Medium Large Total

Rural 6 (5.7%)
Urban 20 (19.0%)
Total 26 (24.8%)

9 (8.6%)
27 (25.7%)
36 (34.3%)

5 (4.8%)
38 (36.2%)
43 (41.0%)

20 (19.0%)
85 (81.0%)
105 (100%)

WIC=Special Supplemental Nutrition Program for Women, Infants, and Children.
“Stores were distinguished by their average monthly WIC sales for the previous
12 months: small <$5,999.99; medium $6,000-$19,999.99; and large >$20,000.
“Stores were designated as rural or urban using the school locale codes developed by
the National Center for Education Statistics.

dpercentages were calculated with the denominator N=105.

(8%, P<0.05). Less shelf space was allocated to WIC fresh juice
(—13%, P<0.01) and whole milk (—11%, P<0.001). Compared
with medium and large stores, small stores had fewer foods
with shelf space changes. Furthermore, the changes of shelf
space were generally larger in urban stores than in rural
stores, with significant differences on more food categories
that were measured.

Variety count of fruits did not differ from baseline to
follow-up, with no significant increase either by store type or
by store location. In contrast, variety count of vegetables
increased by 7% overall (P<0.001), with more varieties of
vegetables carried in medium (9%, P<0.001), large (8%,
P<0.001), and urban stores (8%, P<0.001) after the revisions,
compared with small stores and stores in rural regions.

At baseline, the proportions of food stocking (ie, whether
certain food items were carried and in stock) were high for
most of the foods that were examined (Table 2). For example,
almost all of the stores carried or stocked dairy products
(100% for whole milk and 92% for reduced-fat milk), fruits
(98%), and vegetables (94%) that were audited. After the
revisions, food stocking increased 8 percentage points for
whole-grain or whole-wheat bread (P<0.001) and 10 per-
centage points for dry grain beans (P<0.001), whereas
decreases were revealed across the state of Texas for frozen
vegetables (—4 percentage points, P<0.001) and WIC fresh
juice (—13 percentage points, P<0.001). The differences were
consistent across stores of different types and in different
locations.

The quality of both fruits and vegetables was acceptable at
baseline (99% and 98%, respectively). No significant changes
in quality were observed after the revisions, either by store
type or by store location.

Accessibility

Table 3 presents changes in food accessibility after the
implementation of the WIC revisions, as measured by visi-
bility and WIC labeling.

At baseline, all items had good visibility, with visibility
scores above 5. The only positive change in visibility across
the 105 stores included in this study was for WIC fresh juice
(49 percentage points; P<0.001). In contrast, significant
decreases were noticed on visibility of frozen vegetables
(—9 percentage points; P<0.05), frozen juice (—17 percentage
points, P<0.01), reduced-fat milk (—21 percentage points;
P<0.001), and whole milk (—21 percentage points; P<0.001).
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Table 2. Food availability change measured by mean percent increases of shelf space, varieties of fresh produce, and mean
increase of food stocking and quality of fresh produce in Texas WIC® stores (N=111)

Overall Increase by Store Type Increase by Store Location
Baseline increase Small Medium Large Rural Urban
Foods (2009) (2012) (n=26) (n=36) (n=43) (n=20) (n=85)
Shelf space” Fruits — 0.16"** 0.16* 0.14* 0.19 0.04 0.19%%*
Vegetables — 0.10%* 0.04 0.16"* 0.08 —0.07 0.14%*
WIC cereal — 0.14%* 0.04 0.20"** 0.15%* 0.08 0.16™
Whole-grain/whole- — 0.44 0.81* 0.42* 0.29* 0.49* 0.44%*
wheat bread’
Dry grain beans — 0.28"* 0.16* 0.12* 0.50%* 0.12 0.32%*
Frozen fruits — 0.15% 0.21 0.17 0.10 —0.05 0.20*
Frozen vegetables  — —0.05 —0.05 —0.08 —0.03 —0.13 —0.04
Frozen juice — 0.05 0.02 0.04 0.08 —0.13 0.09*
WIC fresh juice — —-0.13%  —0.19* 0.09 —0.28%*  —0.01 —0.16%*
Reduced-fat milk — 0.08* 0.07 0.06 0.11* —0.08 0.127%
Whole milk — —0.11%*  —0.06 —0.05 —0.20%*  —0.24* —0.08*
Varieties® Fruit — 0.01 0.01 0.02 0.00 —0.02 0.02
Vegetable — 0.07* 0.03 0.09* 0.08** 0.03 0.08**
Food stocking®  Fruit 0.98 0.00 —0.01 0.01 —0.01 —0.01 0.00
Vegetable 0.94 0.01 —0.01 0.02 0.01 —0.02 0.01
WIC cereal 0.70 —0.07%*  —-0.11%  —-0.06" —0.06"* 0.00 —0.09°
Whole-grain/whole-  0.61 0.08*** 0.07 0.08* 0.09%* 0.11* 0.08**
wheat bread®
Dry grain beans 0.81 0.107* 0.06* 0.147* 0.107* 0.11% 0.10%*
Frozen fruit 0.72 0.01 0.00 0.08*  —0.04 0.00 0.02
Frozen vegetables  0.93 —0.047*  —0.08* —0.04 —0.03 —0.05 —0.04**
Frozen juice 0.79 —0.01 0.00 0.03 —0.06"  —0.02 —0.01
WIC fresh juice 0.89 —0.13%*  —0.16* —0.15%%  —0.10%* —0.02 —0.16%*
Reduced-fat milk 0.92 —0.03 —0.03 0.02 0.01 —0.01 0.01
Whole milk 1.00 —0.02 —0.02 0.01 0.02 —0.01 0.00
Quality® Fruit 0.99 0.00 0.00 0.00 0.00 0.00 0.00
Vegetable 0.98 0.00 0.00 0.00 —0.01 0.01 —0.01*

“WIC=Special Supplemental Nutrition Program for Women, Infants, and Children.

bShelf space was measured by shelf width in inches. Changes were assessed based on paired-sample ¢ test of equality of means with equal variances assumed.
“Number of varieties of fruits and vegetables was measured to assess the diversity in availability of each (eg, if Granny Smith, Red Delicious, and Gala apples were present, the total variety
count for apples was “3"). Changes between pre and post audits were measured by percent increase.

dPropomon of items carried or in stock; increases in percentage points.
“Proportion of items of good quality; increases in percentage points.

fCulture-specific food options for Hispanics, ie, whole-grain tortillas, yellow corn tortillas, and white corn tortillas, were included in the whole-grain/whole-wheat bread. Statistically
significant increases in shelf space were observed for Hispanic foods overall (P<0.001), in small (P<0.001), medium (P<0.01), and large stores (P<0.01), and across rural (P<0.01) and urban

(P<0.001) stores.

9Statistically significant increases in food stocking were observed for Hispanic foods overall (P<0.001), in small (P<0.001), medium (P<0.001), and large stores (P<0.001), and across rural

(P<0.01) and urban (P<0.001) stores.
*P<0.05.

*P<0.01.

**p<0.001.

At baseline, WIC items were not well labeled across the 105
stores. For example, almost no fruits, vegetables, whole-grain
or whole-wheat bread, frozen fruits, or frozen vegetables
were labeled. After the revisions, WIC labeling greatly
increased for fruits (4 percentage points; P<0.05), WIC cereal
(11 percentage points; P<0.05), whole-grain or whole-wheat
bread (48 percentage points; P<0.01), dry grain beans
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(13 percentage points; P<0.01), frozen fruits (15 percentage
points; P<0.001), and frozen vegetables (17 percentage
points; P<0.01). No significant differences were observed on
food items that were labeled before the revisions, such as
frozen juice, WIC fresh juice, reduced-fat milk, and whole
milk. Compared with medium and large stores, small stores
demonstrated smaller changes in WIC labeling after the
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Table 3. Food accessibility change® measured by mean increases of food visibility and the presence or absence of WIC® labels in

Texas WIC® stores (N=105)

Overall Increase by Store Type Increase by Store Location
Baseline increase Small Medium Large Rural Urban
Foods (2009) (2012) (h=26) (n=36) (n=43) (n=20) (n=85)
Visibility® Fruits 5.99 0.00 —0.01 0.00 0.00 0.00 0.00
Vegetables 6.00 0.00 —0.16 0.00 0.00 0.00 0.00
WIC cereal 5.00 0.06 -0.17 0.02 0.23** 0.15 0.04
Whole-grain/whole-  5.23 0.25 0.04 0.19 0.40* 0.49 0.20
wheat bread®
Dry grain beans 5.28 0.07 0.44 —0.03 —0.06 —0.06 0.10
Frozen fruits 5.59 —0.11 0.02 —0.20 —0.11 —0.44* —0.03
Frozen vegetables 5.85 —0.09* —0.16 —0.06 —0.09 —0.16 —0.08
Frozen juice 5.67 —-0.17%  —0.27 —0.24* —0.06 —0.14 —0.18*
WIC fresh juice 5.08 0.49%%* 0.44 0.44 0.57% 0.17 0.57%%*
Reduced-fat milk 5.72 —0.21%*  —0.24%  —-0.25% —-0.15 —0.39%* —0.16**
Whole milk 5.71 —0.21%*  —0.02 —040%* —0.17 —0.48%* —0.15*
WIC labeling®  Fruits 0.00 0.04* 0.00 0.03 0.06 0.01 0.04*
Vegetables 0.01 0.03 —0.03 0.04 0.06 0.02 0.04
WIC cereal 0.30 0.11* —0.19* 0.17* 0.237 0.22 0.08
Whole-grain/whole-  0.00 0.48%* 0.447 0.52%** 0.46"* 0.58 0.45%%*
wheat bread’
Dry grain beans 0.78 0.13* 0.07 0.17* 0.13** 0.05 0.15%*
Frozen fruits 0.00 0.15%% 0.00 0.23** 0.18** 0.21* 0.147
Frozen vegetables 0.00 017+ 0.04 0.24* 0.19% 0.25* 0.16*
Frozen juice 0.81 0.03 0.10 0.02 0.00 0.01 0.04
WIC fresh juice 0.86 —0.01 —0.14 0.03 0.02 —0.12 0.01
Reduced-fat milk 0.87 —0.03 —0.12 0.02 —0.03 —0.05 —0.03
Whole milk 0.90 —0.04 —0.23* 0.04 0.00 —0.05 —0.04

“Based on paired-sample t test of equality of means with equal variances assumed.
BWIC=Special Supplemental Nutrition Program for Women, Infants, and Children.

“Visibility was operationalized and measured with the use of a color-coded folding ruler that delineated visibility zones considered high (the best visibility), medium, or low (the worst
visibility). The scale of visibility ranges from 1 to 6, with 6 being the best. Changes between pre and post audits were captured by differences in visibility score.

dProportion of items with WIC labels; increases in percentage points.

“Culture-specific food options for Hispanics, ie, whole-grain tortillas, yellow corn tortillas, and white corn tortillas, were included in the whole-grain/whole-wheat bread. No statistically
significant difference was observed in visibility of Hispanic foods overall, by store type, or by store location.
Statistically significant increase in WIC labeling was observed for Hispanic foods overall (P<0.001), in small (P<0.001), medium (P<0.001), and large stores (P<0.001), and across rural

(P<0.001) and urban (P<0.001) stores.
*P<0.05.

*p<0.01.

**P<0.001.

revisions. WIC labeling did not differ significantly between
rural and urban stores.

Affordability

As listed in Table 4, across the 105 stores, the prices of the
least expensive items increased for fruits (8% P<0.001),
vegetables (9%, P<0.001), WIC cereal (3%, P<0.01), WIC fresh
juice (14%, P<0.05), reduced-fat milk (15%, P<0.001), and
whole milk (17%, P<0.001) after adjusting for inflation. For
whole-grain or whole-wheat bread (—10%, P<0.001) and dry
grain beans (—4%, P<0.001), the prices decreased. The dif-
ferences were consistent across stores of different types and
in different locations.
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DISCUSSION

The purpose of this study was to evaluate the impact of the
revised WIC food allocation package on the food-shopping
environment in WIC-authorized grocery stores across the
state of Texas. The results from this study demonstrated that,
within 3 years, the policy change had generally improved the
availability and accessibility, although not the affordability, of
healthy foods in WIC-authorized stores. Our results also
suggested that the impact of the policy change differed by
store type (small, medium, or large) and store location (rural
vs urban) in Texas.

The improvement of healthy food availability in WIC-
authorized stores was driven primarily by increased shelf
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Table 4. Food affordability change® measured by percent increase of inflation-adjusted price in Texas WIC® stores (N=105)

Increase by Store Type

Increase by Store Location

Small Medium Large Rural Urban
Foods Mean increase (n=26) (n=36) (n=43) (n=20) (n=85)
Fruits 0.08*** 0.11* 0.10%* 0.06* 0.15%* 0.07%*
Vegetables 0.09* 0.09* 0.10" 0.08*** 0.12% 0.08*
WIC cereal 0.03** 0.03 0.02 0.03* 0.01 0.03*
Whole-grain/whole-wheat bread® —0.10"* —0.04 —0.10%* —0.13%* —0.11% —0.107*
Dry grain beans —0.04* —0.04 —0.04* —0.05** —0.02 —0.05%*
Frozen fruits 0.00 —0.05 —0.02 0.04* 0.00 0.00
Frozen vegetables 0.02 0.00 0.07 —0.02 0.00 0.02
Frozen juice —0.02 —0.04 0.04 —0.05"* —0.01 —0.02
WIC fresh juice 0.14* 0.09** 0.13* 0.17%* 0.11% 0.15%*
Reduced-fat milk 0.15% 0.14%* 0.16"* 0.15% 0.15% 0.15%
Whole milk 0.17% 0.16** 0.19%%* 0.17%% 0.17%% 0.16"**

“Based on two-sample t test with equal variances assumed; changes in inflation-adjusted percent increase.

PWIC=Special Supplemental Nutrition Program for Women, Infants, and Children.

“Culture-specific food options for Hispanics, ie, whole-grain tortillas, yellow corn tortillas, and white com tortillas, were included in the whole-grain/whole-wheat bread. Statistically
significant decrease in price was observed for Hispanic foods overall (P<0.001), in medium (P<0.001) and large (P<0.001) stores, and across rural (P<0.05) and urban (P<0.001) stores.

*P<0.05.
*p<0.01.
¥*p<0.001.

space and food stocking of healthy foods (fruits, vegetables,
WIC cereal, whole-grain or whole-wheat bread, dry grain
beans, frozen fruits, and reduced-fat milk), greater variety of
vegetables, and decreased shelf space and food stocking of
less healthy food (including WIC fresh juice and whole milk).
The biggest increase in shelf space was for whole-grain or
whole-wheat bread items (44%), which was consistent with
findings from the Connecticut study showing the most sub-
stantial gains in availability was for whole-grain products.'’
The food stocking of whole-grain or whole-wheat bread
items also increased, which was comparable to the results of
the Philadelphia study in which the percentage of stores
carrying whole-grain breads increased from 33.0% to 52.0%."
For the first time, the 2005 Dietary Guidelines for Americans
recommended consuming three or more ounce-equivalents
of whole-grain products per day.”* Following the recom-
mendation, manufacturers began to produce more
whole-grain products. The revised WIC food package estab-
lished a requirement for whole-grain foods and added new
whole-grain products, including whole-grain or whole-
wheat bread, tortillas, and bulgur.* The improved availabil-
ity of whole-grain products identified in our study indicated
that the WIC-authorized stores in Texas were complying with
the requirement of the new WIC food package.

The stores’ compliance with the new policy change was
further evidenced by the increased shelf space for reduced-
fat milk, and reduced availability of WIC fresh juice and
whole milk. The new food package required that milk pur-
chases be restricted to lower-fat milk for all women and all
children older than 2 years of age, with no whole milk except
for 1-year-old children and no juice for infants younger
than 12 months.* In our study, the shelf space dedicated to
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reduced-fat milk increased by 8%, whereas those of WIC fresh
juice and whole milk decreased by 13% and 11%, respectively.
Furthermore, compared with baseline, the proportion of
stores that carried WIC fresh juice decreased by 13 percent-
age points at follow-up. These results were generally in
agreement with evidence from the literature. For example,
Rose and colleagues'® surveyed 93 WIC stores and non-WIC
stores in New Orleans and found that from 2009 to 2010,
the odds of improving the availability of lower-fat milks were
5 times greater for WIC stores than non-WIC stores. In the
Philadelphia study, 77% of the surveyed WIC and non-WIC
stores in two low-income neighborhoods carried reduced-
fat milk after the policy change, compared with 50% at
baseline."!

The availability of fruits and vegetables also increased, as
indicated by the increased shelf space for fresh fruits, vege-
tables, and frozen fruits, and greater varieties of fresh vege-
tables. In a northern Illinois study, Zenk and colleagues® also
found increased availability of fresh fruits and vegetables in
WIC vendors after the policy change. In another study,
researchers detected increased availability of fresh fruits in all
three of the states examined (New Hampshire, Pennsylvania,
and Wisconsin) and frozen fruits in two states (Pennsylvania
and Wisconsin).® Given the high proportions of fruit and
vegetable items (98% and 94%, respectively) carried or
stocked at baseline in the Texas stores, and their overall good
quality, that no significant changes were found at follow-up is
understandable.

The presence of WIC labels greatly improved after the
policy change, and many food items not labeled previously
were labeled after the revisions, including WIC cereal, whole-
grain or whole-wheat bread, frozen fruits, and frozen
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vegetables. In Texas, the WIC program has strict rules
regarding the labeling of WIC foods in stores. Specifically, a
store’s declared LEB of milk, juice, whole-wheat or whole-
grain bread, and dry bean products are required to be
labeled with the “WIC-approved item” pink sticker or store-
developed stickers or signage if preapproved by the state
WIC program.”’ For other non-LEB WIC foods such as cereal,
frozen fruits, and vegetables, grocery stores may choose to
tag these foods with the Texas WIC Smart Choices Healthy
Families logo for easier recognition.’! The improved labeling
of both LEB and non-LEB products in our study confirmed the
efforts that WIC-authorized stores in Texas undertook in
observing the state requirements and promoting cost
efficiency and easier identification of WIC foods.

Considering the evaluation was conducted 3 years instead
of shortly after the policy change, the improvements in WIC
foods accessibility reported here seemed to be integrated into
the food-shopping environment, rather than being a short-
term reaction to the policy change, and the improvements
were likely to be maintained in Texas WIC-authorized stores.
To our knowledge, no study has examined the changes in
WIC labeling before and after the policy change. To gain a
better understanding of how the policy change benefited WIC
participants nationwide, particularly in WIC food accessi-
bility, more studies are needed in more states, especially
those that examine the effects of the labels on purchasing
decisions made by WIC participants.

As another important measure of food accessibility,
visibility did not change for most of the foods audited,
including fruits, vegetables, WIC cereal, and whole-grain or
whole-wheat bread. Because the high visibility score for each
item at baseline left little room for improvement, the overall
food visibility was considered to have remained favorable at
follow-up, despite the sporadic significant increases and de-
creases in certain items, by either store type or store location.

In general, food affordability did not change after the policy
change. Reductions in prices were found only for whole-grain
or whole-wheat bread and dry grain beans, and higher prices
were observed for other healthy (fruits, vegetables, WIC
cereal, and reduced-fat milk) and less-healthy products (WIC
fresh juice and whole milk). Among all of the WIC foods, the
increased prices of fruits and vegetables affected WIC
participants most directly. In Texas, the revised WIC food
package offered cash-value vouchers ($8 to $10) to partici-
pants for purchase of fruits and vegetables. Understandably,
when the prices of fruits and vegetables increased, the
amount of fruits and vegetables WIC participants could
purchase with the vouchers decreased. For the other items,
the new WIC package specifies quantities instead of total
price; for example, children aged 2 years and older receive
36 oz of WIC-allowable cereal regardless of the price.
Therefore, the increased prices of these items did not affect
the benefits that WIC participants received from the new
food package. Nevertheless, because designated WIC foods
are accessible in public shopping outlets and, thus, readily
available to the general public, improved affordability of WIC
products will benefit both WIC and non-WIC participants.’

To our knowledge, few studies have assessed the influence
of the policy change on food affordability. The only such
study was conducted by Andreyeva and colleagues,”> who
surveyed 252 convenience and non-chain grocery stores in
Connecticut and found that the WIC food package revisions
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had no effect on price changes for three of the most
commonly available foods: eggs, whole milk, and canned
vegetables. Although the policy change did not target food
prices directly, the importance of affordability as a critical
aspect of the food environment needs to be considered in
more studies.

The positive effects of the policy change on food availability
and visibility were observed in stores of different types and in
different locations, although smaller or fewer effects were
noted in small stores and stores in rural regions. Compared
with medium and large stores, small stores showed fewer
improvements in food availability (eg, shelf space of healthy
foods and varieties of vegetables), and accessibility (eg, WIC
labeling). These findings were roughly consistent with a
previous study showing a positive association between store
size and increased availability of vegetables and fruits after
the policy change in Hartford, CT."> Of note, although WIC
labeling generally improved across the 105 stores, small
stores did not demonstrate any positive changes, except for
whole-grain or whole-wheat bread items. In the state of
Texas, a store’s failure to label WIC foods appropriately is
cause for termination of the store agreement. Therefore, our
results highlighted additional assistance that small stores
may need to improve WIC labeling and maintain their
authorization status.

Stores located in rural and urban regions were primarily
delineated by improvement in food availability, particularly
in shelf space and varieties of vegetables. At baseline, no
difference was found between rural and urban stores on food
availability.” After the revision of the WIC food package,
urban stores devoted greater shelf space to almost all of the
healthy foods that were examined. In great contrast, rural
stores did not demonstrate any increase in shelf space, except
for whole-grain or whole-wheat bread. Moreover, variety
improvement was detected for vegetables in urban stores,
but not in rural stores. This disparity cannot be explained
solely by the smaller sample size of the rural subgroup
(n=20) that might have limited the statistical power. In fact,
the disparity is better explained by effect size.

There are several limitations of this study. First, our sample
size, especially for small and rural stores, was not very large.
Consequently, some significant improvements in these two
subgroups might not have been detected. Second, our study
was limited to WIC-authorized stores in Texas; therefore, the
findings may not generalize to non-WIC stores in Texas, or to
WIC-authorized stores in other states differing in the
implementation of the revised WIC package (eg, WIC labeling
requirements and authorized culturally specific foods). Third,
we conducted many comparisons in this study, but we chose
not to adjust for multiple testing because we considered this
study exploratory and focused on general patterns instead of
on any single test. Accordingly, significance should be
considered with caution, and replication of results is needed.
Also because of the descriptive nature of our analysis, we did
not test the interaction effect between store size and location.
Future studies using regression or more advanced analysis
strategies are needed to assess this potential effect.

Despite the limitations, the study has a number of unique
strengths. First, our study represents one of the most
comprehensive statewide assessments of the effects of the
revised WIC food package in WIC-authorized stores. Stores of
different characteristics from different regions within the
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state of Texas were surveyed, which provided representative
data for accurate evaluation of the policy change in an
ethnically and socioeconomically diverse population. Second,
the TXNEMS-WIC instrument is comprehensive and mea-
sures multiple dimensions of the food environment,
including shelf space, variety, quality, WIC labeling, and price.
In particular, it has for the first time introduced marketing
principles to measure food visibility.

CONCLUSIONS

The availability and accessibility of healthy foods in
WIC-authorized stores have generally improved 3 years after
the implementation of the revised WIC food package in Texas.
Future studies need to explore the impact of the revised
program on healthy food option purchases and consumption
patterns among Texas WIC participants, how WIC labeling
influences participant purchasing behaviors, and how this
might vary by store type and location.

References
1. Oliveira V, Frazdo E. The WIC Program: Background, Trends, and Eco-
nomic Issues, 2009 Edition. Washington, DC: US Department of
Agriculture, Economic Research Service; 2009. Economic Research
Report No. 73.

2. American Academy of Family Physicians, 2005. AAFP Policy State-
ment on Breastfeeding. www.aafp.org/x6633.xml. Accessed April 1,
2014.

3. WIC Food Packages: Time for a Change. Washington, DC: Institute of
Medicine for the National Academies; 2005.

4. Food and Nutrition Service, USDA. Special Supplemental Nutrition
Program for Women, Infants, and Children (WIC): Revisions in the WIC
Food Packages; Interim Rule. Federal Register. 2009;72:68966-69032.
http://www.fns.usda.gov/sites/default/files/wicfoodpkginterimrulepdf.
pdf. Accessed April 3,2014.

5. United States Department of Agriculture. WIC Participant and Pro-
gram Characteristics, 2012. http://www.fns.usda.gov/sites/default/
files/WICPC2012.pdf. Accessed May 3, 2015.

6. United States Census Bureau. 2013. State & County Quick Facts—
Texas. http://quickfacts.census.gov/qfd/states/48000.html. Accessed
July 23, 2014.

7. Tisone CA, Guerra SA, Lu W, et al. Food-shopping environment dis-
parities in Texas WIC vendors: A pilot study. Am J Health Behav.
2014;38(5):726-736.

8. Gleason S, Morgan R, Bell L, et al. Impact of the revised WIC food
package on small WIC vendors: Insights from a four-state evaluation.
Portland, ME: Altarum Institute. http://www.calwic.org/storage/
FourStateWICFoodPackageEvaluation-Full_Report-20May11.pdf.
Accessed July 23, 2014.

300 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS

10.

11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24,

25.

Zenk SN, Odoms-Young A, Powell LM, et al. Fruit and vegetable
availability and selection: Federal food package revisions, 2009. Am |
Prev Med. 2012;43(4):423-428.

Andreyeva T, Luedicke ], Middleton AE, et al. Positive influence of the
revised Special Supplemental Nutrition Program for Women, Infants,
and Children food packages on access to healthy foods. | Acad Nutr
Diet. 2012;112(6):850-858.

Hillier A, McLaughlin ], Cannuscio CC, et al. The impact of WIC food
package changes on access to healthful food in 2 low-income urban
neighborhoods. | Nutr Educ Behave. 2012;44(3):210-216.

Havens EK, Martin KS, Yan ], et al. Federal nutrition program changes
and healthy food availability. Am J Prev Med. 2012;43(4):419-422.

Rose D, O'Malley K, Dunaway LF, et al. The influence of the WIC food
package changes on the retail food environment in New Orleans.
J Nutr Educ Behav. 2014;46(3):538-544.

Gloria CT, Steinhardt MA. Texas nutrition environment assessment
of retail food stores (TXNEA-S): Development and evaluation. Public
Health Nutr. 2010;13(11):1764-1772.

Glanz K, Sallis JF, Saelens BE, Frank LD. Nutrition environment
measures survey in stores (NEMS-S): Development and evaluation.
Am ] Prev Med. 2007;32(4):282-289.

Dréze X. Shelf management and space elasticity. J Retailing.
1994;70(4):301-326.

Phillips H, Bradshaw R. How customers actually shop: Customer
interaction with the point of sale. ] Mark Res Soc. 1993;35(1):51-62.

Wilkie W. Consumer Behavior, 3rd ed. New York, NY: Wiley; 2008.

McDowell MA, Fryar CD, Ogden CL, Flegal KM. Anthropometric
reference data for children and adults: United States, 2003—2006.
Natl Health Stat Report, No. 10. Hyattsville, MD: National Center for
Health Statistics; 2008.

Texas State Data Center and Office of the State Demographer.
Comparing race/ethnicity between the 2000 census and earlier
censuses. 2004. http://txsdc.utsa.edu/txdata/redistrict/re-report.php.
Accessed March 24, 2013.

Texas Department of State Health Services. WIC Vendor Policy No.
WV:02.0: Least Expensive Brands Declaration; 2013.

National Center for Education Statistics. Identification of Rural Lo-
cales. 2006. http://nces.ed.gov/ccd/Rural_Locales.asp. Accessed
March 25, 2013.

MetricMash. US inflation rate for food at home. http://metricmash.
com/inflation.aspx?code=SAF11. Accessed April 18, 2012.

United Sates Department of Health and Human Services and
Department of Agriculture. Dietary Guidelines for Americans. 2005.
http://www.health.gov/dietaryguidelines/dga2005/document/pdf/
dga2005.pdf. Accessed May 4, 2015.

Andreyeva T, Luedicke ], Middleton AE, Long MW, Schwartz MB.
Changes in access to healthy foods after implementation of the WIC food
package revisions. Washington, DC: Food Assistance and Nutrition
Research Program, Economic Research Service, US Dept of Agricul-
ture; 2011. Contractor and Cooperator Report No. 66, http://naldc.
nal.usda.gov/download/48404/PDF. Accessed May 10, 2014.

February 2016 Volume 116 Number 2


http://refhub.elsevier.com/S2212-2672(15)01626-3/sref1
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref1
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref1
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref1
http://www.aafp.org/x6633.xml
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref3
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref3
http://www.fns.usda.gov/sites/default/files/wicfoodpkginterimrulepdf.pdf
http://www.fns.usda.gov/sites/default/files/wicfoodpkginterimrulepdf.pdf
http://www.fns.usda.gov/sites/default/files/WICPC2012.pdf
http://www.fns.usda.gov/sites/default/files/WICPC2012.pdf
http://quickfacts.census.gov/qfd/states/48000.html
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref7
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref7
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref7
http://www.calwic.org/storage/FourStateWICFoodPackageEvaluation-Full_Report-20May11.pdf
http://www.calwic.org/storage/FourStateWICFoodPackageEvaluation-Full_Report-20May11.pdf
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref9
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref9
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref9
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref10
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref10
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref10
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref10
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref11
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref11
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref11
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref12
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref12
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref13
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref13
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref13
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref14
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref14
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref14
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref15
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref15
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref15
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref16
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref16
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref17
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref17
http://refhub.elsevier.com/S2212-2672(15)01626-3/sref18
http://txsdc.utsa.edu/txdata/redistrict/re-report.php
http://nces.ed.gov/ccd/Rural_Locales.asp
http://metricmash.com/inflation.aspx?code=SAF11
http://metricmash.com/inflation.aspx?code=SAF11
http://metricmash.com/inflation.aspx?code=SAF11
http://www.health.gov/dietaryguidelines/dga2005/document/pdf/dga2005.pdf
http://www.health.gov/dietaryguidelines/dga2005/document/pdf/dga2005.pdf
http://naldc.nal.usda.gov/download/48404/PDF
http://naldc.nal.usda.gov/download/48404/PDF

RESEARCH

AUTHOR INFORMATION

W. Lu is an assistant professor/faculty fellow, Silver School of Social Work, New York University, New York, NY. E. L. J. McKyer is an associate
professor and director of research, Center for Community Health Development, Department of Health Promotion & Community Health Sciences,
School of Public Health, D. Dowdy is an assistant professor, and M. Ory is an associate dean of research, regents and distinguished professor,
Health Promotion & Community Health Sciences, and S. Wang is a professor and J. Miao is a doctoral graduate, Department of Statistics, all at
Texas A&M University, College Station. A. Evans is an associate professor and D. M. Hoelscher is a John P. McGovern professor in health pro-
motion, Michael & Susan Dell Center for Healthy Living, The University of Texas School of Public Health, Austin Regional Campus, Austin.

Address correspondence to: Wenhua Lu, PhD, Silver School of Social Work, New York University, 1 Washington Square N, New York, NY 10003.
E-mail: w.lu@nyu.edu

STATEMENT OF POTENTIAL CONFLICT OF INTEREST

No potential conflict of interest was reported by the authors.

FUNDING/SUPPORT

This study was funded by the Robert Wood Johnson Foundation, with contributions from the Texas A&M Health Science Center School of Public
Health, the Michael & Susan Dell Center for Healthy Living at The University of Texas School of Public Health Austin Regional Campus, and the
Texas Department of State Health Services.

ACKNOWLEDGEMENTS
We thank Carolyn Smith, Heather Atteberry, MPH, and other researchers for data collection and the grocery stores for participating in the study.

February 2016 Volume 116 Number 2 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS 301


mailto:w.lu@nyu.edu

	Evaluating the Influence of the Revised Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) Food  ...
	Materials and Methods
	Survey Instrument Development
	Constructs and Measures
	Store Sampling
	Data Collection
	Data Analysis

	Results
	Sample Characteristics
	Availability
	Accessibility
	Affordability

	Discussion
	Conclusions
	References


