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The Special Supplemental Nutrition Program for Women, 
Infants, and Children (WIC) provides healthy foods (via 
WIC food packages), nutrition education, and medical re-
ferrals to approximately half of the infants born in the Unit-
ed States, 25% of  children under five years of age, 29% of 
pregnant women and 26% of postpartum women (Oliveira 
and Frazao, 2009). By creating demand for a limited num-
ber of specific healthy foods among millions of low-income 
households, WIC has significant capacity to influence pur-
chases of WIC-prescribed foods, their supply in WIC stores, 
and ultimately access to healthy foods for WIC and non-
WIC individuals. 

In 2009, WIC implemented revised food packages, 
based on recommendations from the Institute of Medi-
cine (Institute of Medicine, 2005) that better reflect di-
etary recommendations and promote good nutrition and 
healthy weight in WIC participants. The main changes in-
cluded the provision of cash-value vouchers for fruits and 
vegetables, the addition of whole grain and soy products, 
some restrictions on the fat content of milk, and reduced 
milk and juice allowances. These were the most significant 
WIC food package changes since the program’s inception 
in 1972, and provided a unique natural experiment to as-
sess their effects on the food environment in low-income 
communities. This article briefly reviews the findings from 
research on how the WIC food package revisions influ-
enced the food retail landscape and access to healthy foods 
in Connecticut. 

The Connecticut Study  
To understand the impact of the revised WIC food packag-
es on the food environment and access to healthy foods—
proxied by WIC-approved food categories—Andreyeva 
et al (2012) conducted a pre-post evaluation of stocking 
inventories in convenience and grocery stores (other than 
supermarkets) in the state of Connecticut. The study in-
cluded all food stores from five Connecticut towns select-
ed to represent communities of diverse income and food 
retail characteristics. Researchers completed a three-wave 
systematic inventory of 245 non-chain grocery and con-
venience stores in spring 2009 —before  implementation 
of the WIC food package revisions in Connecticut on Oc-
tober 1, 2009— and in spring 2010 and spring 2011—
approximately six and 18 months after implementation. 
The number of WIC-approved stores varied from 30 in 
2011 to 36 in 2009. Supermarkets were not part of this 
analysis as healthy foods were available in these stores be-
fore the WIC policy change. Trained raters used a stan-
dardized inventory tool to assess availability, prices, and 
variety for 65 food products, as well as produce quality. 
The 65 food products included the various WIC-approved 
foods, such as milk, whole grain bread and tortillas, fresh/
canned/ frozen fruits and vegetables, cereal, tofu, soy milk, 
brown rice, juice, eggs, peanut butter, dry beans, cheese, 
baby foods, and canned fish. The assessment also included 
less healthy substitutes of the WIC-approved foods, such as 
white rice and white bread. The methodology followed the 
protocol of the Nutrition Environment Measures Survey 
in Stores (NEMS-S) that was shown to have a high degree 
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of inter-rater and test-retest reliability 
(Glanz, et al. 2007). 

To summarize the multiple di-
mensions of food access such as avail-
ability, variety, and prices and quality, 
the study developed a composite score 
of the healthy food supply (described 
in Andreyeva, et al. 2012). The score 
weighted availability and variety of 
whole grain products and fruits and 
vegetables most heavily, as these are 
foods particularly deficient in the di-
ets of many Americans (Institute of 
Medicine, 2005). The score assigned 
a greater weight to fresh fruit and 
vegetables than to frozen and canned 
fruit and vegetables, given that the 
lack of fresh produce is a bigger prob-
lem in convenience stores. Changes 
in the composite scores for WIC-au-
thorized stores and for stores not par-
ticipating in WIC measured the effect 
of the WIC food package revisions. 
Estimation was based on a three-level 
linear random intercept model that 
controlled for store size, participation 
in the Supplemental Nutrition As-
sistance Program (SNAP) and WIC, 
and a set of control variables describ-
ing the food environment surround-
ing each store. These included prox-
imity to a supermarket, population 
density, census tract household in-
come, and competition among food 
stores and fast food outlets in the 
area—measured by kernel density of 
competing establishments within half 
a mile of each store.

Significant Improvements in 
Access to Healthy Foods due to the 
WIC Revisions 
Within six to seven months after im-
plementation of the new WIC food 
packages, the provision of healthy 
foods in convenience and grocery 
stores in Connecticut had improved 
significantly. Most of the improve-
ments occurred in WIC-authorized 
stores, although non-WIC stores 
also showed progress. Although the 
availability of many of the assessed 
healthy foods—including fresh fruits 

and vegetables and low-fat milk—
increased following the WIC food 
package revisions in WIC-authorized 
stores, the most substantial gains 
were for whole grain products. Only 
8% of WIC-authorized convenience 
and grocery stores—regardless of the 
size—had any whole wheat/whole 
grain bread at baseline; 81% did so 
after the revisions took effect. The 
Connecticut WIC program has a 
minimum inventory requirement 
that every WIC store should stock at 
least six packages of WIC-approved 
whole wheat or whole grain bread 
at any time of service (Connecticut 
WIC Program, 2012). 

The fact that only 81% of WIC 
stores had any whole wheat/whole 
grain bread in stock at the time of the 
2010 inventory suggests that some 
stores were not in compliance. An-
ecdotal evidence indicates that over-
all availability of whole wheat/whole 
grain bread in 16-oz loaves—the only 
WIC-allowed size—was problematic 
in the short run after implementa-
tion of the new WIC packages, as 
manufacturers started to produce 16-
oz loaves. Until implementation, the 
typical loaf of bread weighed 18 or 
24 ounces, and some stores – particu-
larly the smaller stores – were unable 
to secure a steady supply of WIC-
approved 16oz whole wheat/whole 
grain bread. Results from the 2011 
inventory confirm this hypothesis as 
all WIC stores at that point had the 
required 16-oz whole wheat or whole 
grain bread. 

WIC’s minimum inventory re-
quirements explain some, but not all 
of the improvements in the availabil-
ity of newly-approved WIC foods. 
Brown rice, another new product in 
the revised WIC food packages, was 
not part of WIC’s required mini-
mum inventory, so WIC stores could 
choose not to carry it. Still, its avail-
ability in WIC convenience and 
grocery stores increased from 22% 
in 2009 to 94% in 2010 and 100% 
in 2011, suggesting that customer 

demand encouraged WIC stores to 
stock this healthy product. Much 
longer shelf-life of brown rice versus 
breads can be another reason why 
more stores carried this product than 
bread. 

Interestingly, the proportion of 
non-WIC stores that carried whole 
wheat/whole grain bread and brown 
rice after the WIC revisions also in-
creased, to 35% and 25%, relative to 
25% and 15% at baseline in 2009. 
These stores were not subject to 
WIC’s minimum inventory require-
ments and did not service WIC cus-
tomers that were redeeming vouchers 
for newly approved WIC foods. Yet 
many chose to add whole wheat/
whole grain bread and brown rice to 
their inventories, although to a small-
er extent relative to WIC-authorized 
stores. Competition with WIC stores 
might explain some of this spillover 
effect. Furthermore, higher demand 
from WIC stores might have im-
proved distribution chains as suppli-
ers started carrying new WIC foods to 
serve all small stores. Better access to 
whole grain products in stores, which 
hopefully translates into increased 
purchases and consumption of whole 
grains, can help reduce inadequacies 
in whole grain intake among WIC 
participants. For example, 1999-
2004 national data showed that fewer 
than 5% of U.S. adults met dietary 
recommendations to consume at least 
three daily servings of whole grains 
(O’Neil, et al. 2010).

In addition to improved avail-
ability, the variety of whole grain 
products—brown rice, whole wheat/
whole grain bread, whole grain cereal, 
whole grain tortillas—also increased, 
from an average of four to an aver-
age of seven varieties in WIC stores, 
and from three to four varieties in 
non-WIC stores. Whole grain cere-
als were the main contributors to 
the increased variety count of whole 
grain products—two and three re-
spectively— and their growth in 
non-WIC stores accounted for 50% 
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findings across states. For example, 
the state of Connecticut required 
WIC stores to stock at least one va-
riety of fresh fruit and one variety of 
fresh vegetables, but not all states had 
the same requirement for WIC stores 
to provide fresh produce. 

From a public policy perspec-
tive, it is important to demonstrate 
sustainability of any positive changes 
that new policies or programs gener-
ate. It is well-known that the effective-
ness of some policies can decline over 
time to the extent that their costs can 
no longer justify their benefits. While 
the study in Connecticut did not find 
any further improvements in the pro-
vision of healthy foods between 2010 
and 2011, it did find that the success-
ful results from 2010 were sustained a 
year later. This is good news for WIC 
policymakers, WIC participants, and 
low-income communities. Future re-
search should examine if the effects of 
the WIC revisions can be sustained 
and increased over the long term, es-
pecially as new participants and stores 
filter through the WIC program. It is 
also important to understand how to 
achieve further expansions in the ef-
fects of the WIC revisions on access 
to healthy foods.

In summary, the WIC food pack-
age revisions successfully increased 
availability of many healthy foods 
because they addressed both the de-
mand and the supply issues of ac-
cess: (a) they created demand for new 
healthy foods through WIC vouchers 
provided to WIC participants, and 
(b) they immediately improved sup-
ply via minimum stocking require-
ments to WIC-authorized stores. 

Food Retailer Practices, Attitudes 
and Beliefs about the Supply of 
Healthy Foods
Food retailers such as convenience 
stores and groceries are an integral 
part of the food environment and 
could be a promising venue for im-
proving availability of healthy foods 

of the variety increase. The main con-
tributor to the growth in varieties of 
whole grain products in WIC stores 
was brown rice. 

An important result of the WIC 
food package revisions is that it had 
a greater positive impact on those 
most in need for improvement in ac-
cess to healthy foods. Low-income 
communities had fewer choices of 
healthy foods in convenience and 
grocery stores at baseline, but experi-
enced more significant advances than 
wealthier areas in availability and va-
riety of healthy foods and produce 
quality after the WIC revisions. Be-
tween 2009 and 2010, the composite 
score of healthy food supply increased 
16% in WIC stores in higher-income 
areas and 39% in lower-income areas. 
The selection of foods in neighbor-
hood stores is particularly important 
for low-income residents without 
adequate transportation who have 
to rely on these stores. Greater im-
provement in the provision of healthy 
foods in low-income communities 
might help reduce income-related 
disparities in food access and health. 
Poor diet quality and related excess 
body weight continue to be barri-
ers to healthy life for many Ameri-
cans, especially among people of 
lower socioeconomic status. Prior 
research has demonstrated that the 
food environments where people 
make food choices are related to their 
nutrition (Booth, et al. 2001), body 
weight (Robert and Reither, 2004), 
and chronic health conditions (Diez 
Roux, et al. 2001). 

The observed improvements in 
the provision of healthy foods were 
measured six to seven months after 
implementation of the WIC food 
package revisions. A second measure-
ment was obtained a year later, in the 
spring of 2011, to determine wheth-
er improvements seen in the short 
term were maintained and perhaps 
increased. Across all measures of the 
provision of healthy foods, including 
the composite score of healthy food 

supply and availability, and variety of 
healthy foods, there was no signifi-
cant change between 2010 and 2011 
in either WIC or non-WIC stores. All 
improvements in access to healthy 
foods that were achieved shortly after 
the WIC revisions in 2010 were sus-
tained a year later. This suggests that 
the beneficial changes in food access 
have become accepted and integrated 
into the food retail landscape and 
will likely maintain this course in the 
future, assuming the relevant policy 
environment does not change. At the 
same time, the improvements seen in 
2010 did not expand further in 2011.  

Similar beneficial results of the 
WIC food package revisions on the 
provision of healthy foods were seen 
in other states. A four-state evalua-
tion study by the Altarum Institute 
completed a pre-post store inven-
tory assessment of small food stores 
in New Hampshire, Pennsylvania, 
Wisconsin, and Colorado (Gleason, 
et al. 2011). Availability of most of 
the newly-approved healthy WIC 
foods increased after implementation 
of the revised WIC food packages. 
For example, significant increases in 
availability were seen in WIC stores 
for soy milk, whole wheat bread, 
whole wheat tortillas, and brown rice 
in New Hampshire, Pennsylvania, 
and Wisconsin (Gleason, et al. 2011). 
Low-fat (1%) milk increased in avail-
ability in stores in New Hampshire 
and Wisconsin, which were the two 
states not allowing WIC participants 
to buy reduced-fat (2%) milk. Avail-
ability of fresh fruit improved in 
three study states, with less signifi-
cant increases for vegetables that were 
more available than fruit at baseline 
and had less room for improvement 
(Gleason, et al. 2011). In Connecti-
cut, all WIC-approved stores had 
fresh fruit after the revisions—growth 
from 50% at baseline, and availabil-
ity of fresh and frozen vegetables also 
increased significantly. Differences in 
baseline availability and WIC’s mini-
mum inventory requirements might 
explain some of the differences in 
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in low-income communities. Prior 
research has shown that stocking de-
cisions of such stores can be linked 
to dietary outcomes among store 
customers. For example, living near 
convenience stores selling fruits and 
vegetables was linked to higher pro-
duce intake among store clients that 
resided in the area (Bodor, et al. 
2008). To better understand stock-
ing decisions among small food re-
tailers and their barriers to providing 
healthy foods, the inventory study 
in Connecticut included a survey of 
managers and owners of WIC-autho-
rized convenience and grocery stores 
other than supermarkets. In addition, 
control non-WIC stores were select-
ed, matched on store type and prox-
imity to WIC stores, usually within 
the same census tract (Andreyeva, et 
al. 2011).

In-person interviews (30-45 min-
utes each) were completed with 68 
store owners or managers directly 
involved in ordering food products. 
All WIC-authorized convenience and 
non-chain grocery stores (n=40) were 
recruited, with 35 agreeing to partici-
pate (88% response rate). More non-
WIC control stores were recruited, 
of which 33 stores participated in 
the survey (65% response rate). To 
assess pre-post changes due to the 
WIC revisions, interviews were com-
pleted before and after implementa-
tion of the revised WIC food pack-
ages—spring 2009 and spring 2010. 
The subjects were interviewed on 
their business practices, attitudes and 
beliefs about the supply of healthy 
foods, supplier networks, perceived 
demand and profits for different cat-
egories of foods, barriers to carrying 
healthy foods, and WIC-related is-
sues, including implementation of 
the revised WIC food packages.

To explain limited availability of 
healthy foods in convenience and 
small grocery stores, it is important to 
understand both the demand and the 
supply perspectives of such business-
es. Small neighborhood stores might 

face significant barriers in stocking 
healthy foods, varying from limited 
supply networks to inadequate stor-
age capacity or refrigeration. Another 
reason for not stocking nutritious 
food could be lack of demand among 
the store clientele. Previous assess-
ments from focus groups suggested 
that retailers would stock healthy 
foods if they perceived sufficient de-
mand (Gittelsohn, et al. 2006). The 
WIC revisions  provided a unique 
opportunity to test the hypothesis of 
whether demand or supply determine 
availability by generating demand 
for newly-approved WIC foods—via 
new subsidies—so that the most like-
ly barrier to stocking healthy foods 
would be supply limitations.

Both issues of demand and sup-
ply were highlighted as important 
by small retailers in the Connecticut 
study. Customer demand however 
was always the dominant business 
factor behind stocking decisions, 
suggesting that retailers’ perceptions 
of little demand for healthy foods 
among their customers explained 
few options of healthy foods prior 
to the WIC revisions in these stores. 
Survey respondents reported signifi-
cantly weaker demand for healthy 
foods such as fruit and vegetables, 
whole grain products, lower-fat milk 
as compared to soda and salty snacks. 
Supply barriers were reported as sec-
ondary in explaining limited offerings 
of healthy foods. Less healthy foods 
were also perceived as providing a 
higher profit margin (Andreyeva, et 
al. 2011). There was substantial varia-
tion in the types of suppliers used, 
from convenient manufacturer deliv-
ery for chips and soda to self-supply 
for fresh fruits and vegetables.

At baseline, WIC-authorized con-
venience and grocery stores in the 
state of Connecticut anticipated few 
problems in accommodating new 
WIC requirements to provide a larger 
selection of healthy WIC-approved 
foods. Retailers already had suppli-
ers to provide these foods or could 

identify new suppliers upon need. 
Most felt confident about finding ad-
ditional shelf space or equipment to 
provide the new WIC foods. A few 
stores were not sufficiently equipped 
for some of the new requirements, 
such as carrying fresh fruit and veg-
etables at all times, potentially lead-
ing to loss of their WIC authorization 
status. Knowing how to handle and 
store produce was one skill that some 
small retailers identified as lacking 
(Andreyeva, et al. 2011). 

Post-implementation survey of the 
same stores showed that none of the 
WIC-authorized stores had dropped 
out from the program due to inability 
to meet new WIC requirements. The 
majority of WIC-authorized stores 
was successful in implementing the 
revised WIC food packages, increased 
availability of healthy foods, and re-
ported higher demand for many of the 
new healthy WIC foods. Similar find-
ings were reported in two studies that 
interviewed managers or owners of 
small WIC stores in eight cities across 
the United States (Ayala, et al. 2012; 
Gittelsohn, et al. 2012). Most respon-
dents reported an increase in sales of 
newly-approved WIC foods, regard-
less of the supply mechanism used. 

Increased program requirements 
were not a deterrent to stores, and 
improved demand from WIC partici-
pants was an important incentive to 
serve these customers and continue 
participation in the WIC program. 
In fact, in the spring of 2012 when 
the state of Connecticut had an open 
enrollment to become an authorized 
WIC store, hundreds of non-WIC 
stores applied and many successfully 
joined the WIC program. This sug-
gests that access to healthy foods in 
the state might have improved even 
further, as the newly-authorized 
WIC stores had to carry a number 
of healthy WIC foods, which might 
have been previously lacking on their 
shelves. To understand the long-term 
effects of the WIC revisions on WIC 
stores, ongoing monitoring of store 
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participation and inventories and 
search for strategies to overcome sup-
ply barriers is important for future 
research.  

WIC Policy Demand and Supply 
Changes Improve Access to 
Healthy Foods 

The results of the reviewed stud-
ies on the effect of the WIC food 
package revisions on access to healthy 
foods suggest an immediate and po-
tentially long-term success. Policies 
designed to promote consumption of 
healthy foods and address the supply 
issues improve availability of healthy 
foods in underserved communities. 
The recent revisions to the WIC food 
packages subsidized consumption 
of important healthy foods for low-
income women and children, while 
simultaneously addressing supply is-
sues by requiring retailers to stock 
minimum amounts of certain nutri-
tious foods. As a result, there were sig-
nificant improvements in availability 
of many healthy foods in WIC and—
to a smaller degree—non-WIC con-
venience and grocery stores in Con-
necticut, especially in low-income 
communities. These findings provide 
evidence for the potential of national 
food assistance and nutrition pro-
grams to increase demand for healthi-
er food choices and improve the food 
environment through policy change. 
National food policy that promotes 
consumption of healthy foods, but 
also requires changes in supplies, can 
improve local food environments 
for program participants and non-
participants alike. As the WIC food 
package revisions were designed to be 
cost-neutral, this can occur at no ad-
ditional cost to taxpayers.
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