
R

C
w
a
D

A
V
p
c
f
p
p
e
w
i
r
i
w
l
S
d
f
f
l
p
H
b
d
g
o
i
t
c
v

D
m
f
H
A
f
a
F

M
B
9

A

7

RESEARCH

esearch and Professional Briefs

hoices Made by Low-Income Women Provided
ith an Economic Supplement for Fresh Fruit
nd Vegetable Purchase
ENA R. HERMAN, PhD, MPH, RD; GAIL G. HARRISON, PhD; ELOISE JENKS, MEd, RD
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BSTRACT
ouchers for fresh fruit and vegetable purchase were
rovided to low-income women participating in the Spe-
ial Supplemental Nutrition Program for Women, In-
ants, and Children (WIC) in Los Angeles, CA. As the
rogram is currently constituted, the supplemental foods
rovided contain no fresh produce except for carrots for
xclusively breastfeeding women. This study investigated
hether providing supplemental financial support specif-

cally for purchase of fresh fruits and vegetables would
esult in high uptake of the supplement, and what the
ndividuals would choose to purchase. A total of 602
omen enrolling for postpartum services at three se-

ected WIC program sites in Los Angeles were recruited.
ites were assigned to intervention with vouchers re-
eemable at a local supermarket, a nearby year-round
armers’ market, and a control site with a minimal non-
ood incentive. Vouchers were issued bimonthly, at the
evel of US $10/wk, and carried out for 6 months. Of 454
articipants who completed the study (75.4%), 86% were
ispanic, 7% non-Hispanic black, and 7% of other ethnic
ackgrounds. Assessment of uptake was by voucher re-
emption rates and was approximately 90% for both
roups. Participants reported purchasing a wide variety
f items at both sites. The 10 most frequently mentioned
tems were oranges, apples, bananas, peaches, grapes,
omatoes, carrots, lettuce, broccoli, and potatoes. In con-
lusion, low-income women used the supplement pro-
ided almost fully, and purchased a wide variety of fresh
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ruits and vegetables for their families. No particular
arriers arose to redemption of the vouchers by either the
articipants or the retail vendors.
Am Diet Assoc. 2006;106:740-744.

reater consumption of fruits and vegetables is asso-
ciated with a reduced risk of cancer (1,2); stroke
and, perhaps, other cardiovascular diseases (3); and

ype 2 diabetes (4). In addition, increased fruit and veg-
table consumption may be useful in weight maintenance
r intentional weight loss (5). Recommendations from
arious national and international agencies are that op-
imal diets for preventing chronic disease should include
00 to 800 g/day fruits and vegetables (1), or five to nine
ervings (6). The recent report of the Dietary Guidelines
dvisory Committee in the United States (5) recommends
ve to 13 servings per day, or 2½ to 6½ cups/day depend-

ng on energy needs. Current intakes in most populations
re less than these recommendations (7). In the United
tates, the National Cancer Institute reports that the
verage total fruit and vegetable consumption for indi-
iduals 2 years of age and older has remained fairly
teady at 4.5 servings in 1989 to 1991, 4.9 servings in
994 to 1996, and 4.7 servings in 1999 to 2000 (7). Indi-
iduals at lower income and education levels tend to
onsume fewer fruits and vegetables than those with
ore education and higher income (6). There have been a

umber of interventions designed and implemented to
nform the public of the benefits of greater fruit and
egetable consumption. In the United States, the most
ecognized is the National Cancer Institute’s “5 A Day for
etter Health” campaign, a national health education
ampaign that was designed based on a program origi-
ating in California in the late 1980s (8).
The Special Supplemental Nutrition Program for
omen, Infants, and Children (WIC) is a large public

ealth program in the United States designed to provide
upplemental foods of high nutritional quality, nutrition
ducation, and referral to health care for low-income and
utritionally at-risk women during pregnancy and the
ostpartum period and to their infants and young chil-
ren up to the age of 5 years (9). The program was
stablished in the mid-1970s and has grown steadily.
urrently more than 7½ million individuals are served by

he program (9). The WIC program currently reaches
pproximately half of all newborn infants and their moth-
rs, and 25% of young children in the United States (9).

he WIC program was designed and first implemented at

© 2006 by the American Dietetic Association
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time when a predominant concern was undernutrition
n low-income populations. The enabling legislation di-
ected the program to focus on providing foods that were
ood sources of calcium, iron, vitamin A, vitamin C, and
igh-quality protein, because these were at the time the
utrients shown to be relatively lacking in the diets of

ow-income women and children. The food packages have
hanged little since the program’s beginnings (10,11).
upplemental foods are provided (usually through vouch-
rs redeemable at retail stores) as specified amounts of
oods tailored to individual needs from the following list:
ilk, cheese, eggs, infant formula, fortified cereals, fruit

uice, peanut butter, or dry beans. A modification to the
ood package for exclusively breastfeeding women was
ade in 1992, to include fresh carrots and canned tuna

10,11).
Over the last several years there has been considerable

iscussion of the possibility of adding fresh fruits and
egetables to the WIC food packages for women and chil-
ren, given the current evidence of their value in the
onstruction of optimal diets (2,3). Therefore, the objec-
ives of the current study were to: a) evaluate the extent
o which participants would take advantage of a subsidy
pecifically targeted for fruits and vegetables (12,13), b)
etermine which of the specific eligible items should be
estricted or left to the individual participant’s choice
this is important given that the nutrient content of fruits
nd vegetables varies widely and the program has a man-
ate to provide sources of nutrients shown to be lacking
n the diets of the target populations), and c) assess the
racticality of vouchers for fresh produce at the retail
evel in terms of the retail vendor’s responsibilities.

ETHODS
nonequivalent control-group design intended to mea-

ure the effectiveness of two interventions to increase the
onsumption of fresh fruits and vegetables among post-
artum WIC-participant women and their families was
sed. A total of 602 women (approximately 200 per site)
nrolling for WIC program services were recruited at
hree selected WIC program centers in suburban areas of
os Angeles, CA, between February and August 2001.
articipants were recruited sequentially, including the
rst 200 eligible at each site. The study sites (two inter-
ention and one control) were selected based on similarity
ith regard to caseload, distribution of ethnic back-
rounds of participants, and geographic proximity of su-
ermarkets, grocery stores, and farmers’ markets. To en-
ure equal access to a variety of fresh fruits and
egetables at each of the study sites, centers selected for
articipation each had a major supermarket chain store
nd a certified year-round farmers’ market within walk-
ng distance (not more than ½ mile) from the WIC pro-
ram site. Eligibility criteria for the individual partici-
ants included women who: a) had recently delivered and
ecertified for WIC participation as either a breastfeeding
r nonbreastfeeding postpartum woman, b) were English-
r Spanish-speaking, and c) were at least 18 years of age.
eventy-five percent of recruited participants (454) com-
leted the entire study including all interviews. Drop-out
ates for each of the sites were as follows: 30% for the
upermarket, 16% for the farmers’ market, and 29% for

he control. The primary reason for leaving the study was *
moving away” (approximately 90%). Other reasons in-
luded “no time” due to going back to work (5%) and no
onger participating in the WIC program (no longer in-
ome eligible, 5%).
After a 2-month monitoring period to verify partici-

ants’ current fruit and vegetable intake (using 24-hour
uantitative dietary recalls), participants at the two in-
ervention sites were issued $10* worth of vouchers per
eek, in $10 units for the supermarket site and in $2
nits for the farmers’ market site, to buy produce of the
articipant’s choice. Vouchers were issued bimonthly and
ould be spent over the ensuing 2-month period at any
ime. At the control site, no fruit and vegetable subsidy
as implemented but participants were provided with a

esser-value set of coupons ($13/month) redeemable for
isposable diapers, in compensation for their time partic-
pating in interviews. Redemption rates for these coupons
ere not tracked. Participants were instructed on the
roper use of the vouchers at each of the sites, but apart
rom the regular WIC classes, no additional nutrition
ducation information was provided for this study. Par-
icipants were interviewed by specially trained WIC nu-
ritionists, in English or Spanish according to the partic-
pant’s preference, six times in the two intervention sites
nd four times at the control site over a period of 14
onths (baseline, 2 months after baseline, end of

-month intervention, and 6 months after the end of the
ntervention). Recruitment of individuals spanned a
-month period, ensuring that information on consump-
ion of fruits and vegetables included all seasons. Quan-
itative, 24-hour dietary recalls were conducted at four
nterviews for all participants; in addition, at the inter-
ention sites, two extra interviews spaced 2 months apart
ere conducted to obtain information on the fruits and
egetables purchased with the vouchers. Specifically,
articipants were asked to respond to the question,
What did you buy with your fruit and vegetable coupons
ast week?” Voucher redemption rates were obtained from
canned data from the supermarket’s corporate head-
uarters. In the farmers’ market condition, vouchers pre-
ented for purchase were collected by the farmers’ market
anager and turned in to the city government’s account-

ng department for tallying; vouchers were then mailed to
he study’s research staff, who recounted the redeemed
ouchers and logged the tallies into an electronic data-
ase. The study protocol was reviewed and approved by
he institutional review board/human subjects protection
ommittee of both the University of California at Los
ngeles and Public Health Foundation Enterprises, Inc,
ity of Industry, CA.

ESULTS
articipants’ demographic characteristics approximated
hose of Public Health Foundation Enterprises, Inc’s WIC
rogram, with 86.3% Hispanic, 6.6% non-Hispanic black,
.9% non-Hispanic white, 3.0% Asian American, and
.2% Native American. The average age was 27.2 years
median 27 years, range 17 to 43 years), average educa-
ional level was 10�3.5 years (median 10 years, range 0
All dollar amounts are US dollars.
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o 19 years), and average family size was 3.9�1.3 people
median 4 people, range 2 to 11 people). Mean (�standard
eviation) household income was $1,233�$654/mo (me-
ian $1,154/month, range $0 to $3,640/mo). These char-
cteristics were similar across all three sites.
In all, $44,000 worth of vouchers were issued for the

upermarket and $44,960 for the farmers’ market. Re-
emption rates were 90.7% for the farmers’ market and
7.5% for the supermarket. The Table shows the specific
ruits and vegetables reported purchased by the partici-
ants with their vouchers. These data are presented in
erms of frequency, because quantities were not reported.
uantitative consumption of fruits and vegetables from

he dietary recalls will be reported elsewhere.
Overall, participants reported purchasing 27 and 26

ifferent fruits and 34 and 33 different vegetables in
he farmers’ market and supermarket outlets, respec-

Table. Individual fruits and vegetables as percent of total fruit and v
WICa program during the 6-month fruit and vegetable voucher interv

Farmers’ Market Site

Fruits % Vegetables %

Apples 25.4 Tomatoes 14.2
Oranges 19.2 Lettuce 13.2
Peaches 13.9 Broccoli 11.7
Grapes 8.4 Carrots 9.8
Strawberries 7.1 Potatoes 9.1
Watermelons 4.7 Green beans 7.1
Cantaloupes 4.5 Corn 5.0
Pears 4.1 Squash 4.7
Bananas 3.2 Spinach 4.4
Plums 3.1 Zucchini 4.0
Nectarines 2.0 Onions 2.2
Grapefruits 0.9 Cauliflower 2.1
Apricots 0.7 Cucumbers 2.0
Melons 0.5 Cabbages 2.0
Tangerines 0.5 Cilantro 1.7
Cherries 0.4 Avocados 1.5
Mandarins 0.4 Radishes 1.0
Raspberries 0.3 Bell peppers 1.1
Blueberries 0.2 Celery 0.6
Limes 0.2 Green onions 0.4
Mangos 0.1 Chili peppers 0.3
Pineapples 0.1 Mixed salad 0.2
Pomegranates 0.1 Eggplants 0.2
Papayas 0.1 Bean sprouts 0.2
Kiwis 0.1 Asparagus 0.2
Guavas 0.1 Garlic 0.2

Beets 0.2
Artichokes 0.2
Winter squash 0.2
Romaine 0.1
Swiss chard 0.1
Green peas 0.1
Bay leaves 0.1
Pumpkins 0.1

Total: 1,136 items Total: 1,262 items

aWIC�Special Supplemental Nutrition Program for Women, Infants, and Children.
ively. Five fruits and five vegetables accounted for i

42 May 2006 Volume 106 Number 5
bout 70% of the items reported for each group, with
nly minor differences in items. The 10 most frequently
eported items were oranges, apples, bananas, peaches,
rapes, tomatoes, carrots, lettuce, broccoli, and pota-
oes. A larger number of item purchases were reported
or the farmers’ market condition (29% more fruits and
5% more vegetables), although the total number of
ypes of fruits and vegetables did not differ signifi-
antly between the two conditions. With regard to the
0% of vouchers not redeemed, participants were que-
ied at each interview about whether or not they had
edeemed all their vouchers and if not, why not. Most
22.6% of unredeemed vouchers) gave responses indi-
ating that they still intended to use remaining vouch-
rs. The next most common response was “too busy”
16.3%). A few reported vouchers lost or stolen, or that
hey had no storage or working refrigerator. Responses

ble items reported purchased by participants in the Los Angeles, CA
n period, by site

Supermarket Site

Fruits % Vegetables %

Bananas 28.3 Carrots 18.8
Apples 26.5 Tomatoes 15.4
Oranges 15.8 Lettuce 14.3
Grapes 4.9 Broccoli 11.5
Pears 4.1 Potatoes 10.4
Watermelons 4.0 Squash 3.9
Peaches 3.5 Onions 3.8
Strawberries 2.3 Spinach 2.7
Cantaloupes 1.9 Zucchini 2.6
Papayas 1.5 Cauliflower 2.4
Melons 1.4 Cabbages 2.1
Pineapples 1.1 Cucumbers 2.0
Plums 1.0 Green beans 1.9
Mangos 1.0 Corn 1.3
Nectarines 0.7 Avocados 1.1
Lemons 0.5 Chili peppers 1.1
Apricots 0.3 Cilantro 0.7
Cherries 0.3 Celery 0.7
Limes 0.3 Bell peppers 0.4
Tangerines 0.3 Chayote 0.4
Guavas 0.3 Mushrooms 0.3
Coconuts 0.1 Mixed salad 0.3
Honeydews 0.1 Beets 0.3
Grapefruits 0.1 Sweet potatoes 0.3
Mandarins 0.1 Radishes 0.2
Kiwis 0.1 Peppers 0.2

Green onions 0.1
Garlic 0.1
Eggplants 0.1
Bean sprouts 0.1
Asparagus 0.1
Mustard greens 0.1
Green peas 0.1

Total: 812 items Total: 950 items
egeta
entio
ndicating that the amount was too much to use effi-
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iently were few (2.7% “too much to spend at once,”
.3% “still have fruits and vegetables”).

ISCUSSION
esults show that a subsidy directed to fresh fruits and
egetables was almost fully used by this population and
hat a wide variety of fresh fruits and vegetables was
urchased. With the exception of lettuce and grapes,
hich were among the most popular vegetables and

ruits, respectively, all of the most frequently purchased
tems were significant sources of potassium, vitamin C,
itamin A, and/or dietary fiber—food components deter-
ined to be of high priority in revising WIC food pack-

ges by a recent Institute of Medicine study (11,14). The
mount of the subsidy in this study ($40/month) was
reater than would likely be feasible in a program such as
IC (the current retail value of the food package exclud-

ng the fruit and vegetable vouchers for postpartum
omen in this local WIC program ranges from $56.14 to
76.62 depending on breastfeeding status). A higher-
han-realistic level was chosen to ascertain whether the
emand would be saturated at a lower level; the very high
edemption rates for coupons in this study lead us to
onclude that a fresh produce subsidy would be approxi-
ately fully used, at least at levels up to that provided in

his study. Seasonality of fruit and vegetable intake was
ccounted for by enrolling participants over a 6-month
eriod and then following up each participant for a total
f 14 months. Despite a differential dropout rate at the
ntervention sites, use of the two supplements was almost
dentical. Therefore, any bias in the use of these vouchers
mong sites was not suspected.

Dietetics professionals can capitalize
on the ability of WIC participants to

choose fresh produce and can
encourage them to include it not only

in their own daily diets, but also in
those of other family members.

In terms of generalizing the results of this study to
ther US locations, it would probably not be expected that
articipants enjoy such a wide variety of fresh produce as
hey did in this study. However, participants nationwide
ould be likely to use a similar supplement to make good

hoices from the fresh produce that is available to them.
Lastly, neither the supermarket nor the farmers’ mar-

et found the study particularly burdensome, but rather
ere positive about their participation. No specific barri-
rs arose to redemption of the vouchers by participants or
etailers.

ONCLUSIONS
he variety of choices shown in this study leads us to
onclude that low-income consumers make wise, varied,
nd nutritious choices from available produce and that
he potential for dietary improvement with a targeted

ubsidy that allows free choice within the fresh produce
ategory is significant. Dietetics professionals can capi-
alize on the ability of WIC participants to choose fresh
roduce and can encourage them to include it not only in
heir own daily diets, but also in those of other family
embers. In situations in which the availability of fresh

roduce is limited because of seasonality, dietetics pro-
essionals can remind WIC participants of how to include
rozen and canned variants to ensure the maximum in-
ake of important vitamins, micronutrients, and fiber.
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