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BSTRACT
bjective This study identified differences between women
rom the Special Supplemental Nutrition Program for

omen, Infants, and Children (WIC)� and WIC/Farmers’
arket Nutrition Program�participating households re-

arding household food security status, fruit and vegeta-
le intake and behaviors, perceived diet quality, and ed-
cation level; and assessed the relationship between
ousehold food security status and perceived diet quality
nd perceived health.
esign, subjects/setting Cross-sectional survey of women
rom Athens County, Ohio (WIC, n�829; Farmers’ Mar-
et Nutrition Program, n�246) living in WIC households.
esults Of 228 participants completing the food security
ortion of the survey, 61 (26.8%) were living in food
ecure households, while 47 (20.6%), 75 (32.9%), and 45
19.7%) were living in households at risk for (marginal)
ood insecurity, with low food security, and with very low
ood security, respectively. For the entire sample, food
nsecurity was associated with poorer diet quality
r��0.248, P�0.001). Food security status (�2�2.117,
�0.548) did not differ between groups. Farmers’ Market
utrition Program reported higher education levels

P�0.027). Unlike fruit intake (t test, P�0.769), vegeta-
le intake servings were greater among Farmers’ Market
utrition Program (2.2�1.2), compared to WIC (1.9�1.0)

t test, P�0.040). Both perceived benefit (�2�4.574,
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�0.032) and perceived diet quality (�2�7.219, P�0.027)
ere greater for Farmers’ Market Nutrition Program.

onclusions Farmers’ Market Nutrition Program partici-
ants exhibit more indicators of a healthful diet, but
ppear not to be more food secure. Nutrition education
egarding the benefits of fresh produce intake can help to
mprove diet quality and increase Farmers’ Market Nu-
rition Program participation.
Am Diet Assoc. 2007;107:1903-1908.

ood security refers to the ready availability of nutri-
tionally adequate and safe foods for all people, at all
times, for an active, healthful life (1). At some time in

005, 11.0% of all US households were food insecure. Dur-
ng 2003 to 2005, Ohio’s average rate of household food
nsecurity was 12.6% (2). Regionally, rural Appalachian
hio households might have even higher rates (3-5).
US households in rural areas (12.0%), and those with

hildren under the age of 6 (16.7%), are particularly vul-
erable to food insecurity, as are households with chil-
ren and incomes �1.85 of the income-to-poverty ratio
34.2%) (2). In fact, households with incomes �1.85 of the
ncome-to-poverty ratio, regardless of their composition,
xperience food insecurity to a greater degree than those
ith higher incomes (28.3% vs 5.2%) (2).
Food insecurity can impact both nutritional and non-

utritional outcomes (6). Adult women from food insecure
omes have decreased consumption of fruits and vegeta-
les (7-11), which can lead to increased rates of chronic
isease (12). In addition, food insecurity is negatively
ssociated with health status (5,13-18).
Food assistance programs in the United States seek to

lleviate food insecurity�related dietary and health
roblems. More specifically, the Special Supplemental
utrition Program for Women, Infants, and Children

WIC) strives to safeguard the health of women, infants,
nd children up to age 5 years who are at nutrition risk
nd living at or below 185% of the federal poverty level.
tudies have shown WIC to be an effective means of
ecreasing participant rates of food insecurity, while pos-
tively influencing nutrient intakes (19).

WIC food packages do not currently include fresh fruits
nd vegetables (with the exception of carrots, for qualify-
ng women) as a source of nutrition. In April 2005, the
ational Academy of Science’s Institute of Medicine is-
ued new recommendations to the US Department of

Journal of the AMERICAN DIETETIC ASSOCIATION 1903
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griculture Food and Nutrition Service for them. Upon
pproval, new food packages would include a monthly
ood voucher for fresh or processed fruits and vegetables
or participants (20). Currently, the WIC Farmers’ Mar-
et Nutrition Program provides clients with coupons re-
eemable for fresh fruits and vegetables at approved
armers’ markets and roadside stands. The Ohio WIC
armers’ Market Nutrition Program began operating in
992. In fiscal year 2005, the Ohio WIC Farmers’ Market
utrition Program served 31,160 participants in 47 coun-

ies. Limited research has been conducted on the effec-
iveness of the Farmers’ Market Nutrition Program at
ncreasing participant fruit and vegetable intake. A recent
tudy in California, however, summarized that, “given a
argeted subsidy at farmers’ markets, low-income consum-
rs make wise, varied, and nutritious choices from available
roduce, with the potential for dietary improvement” (21).
Therefore, using an Ohio sample, the purposes of this

esearch were to identify differences between women from
IC� and WIC/Farmers’ Market Nutrition Program�

articipating households regarding household food security
tatus, fruit and vegetable intake and behaviors, per-
eived diet quality, and education level; and assess the
elationship between household food security status and
erceived diet quality. The psychosocial indicators related
o fruit and vegetable intake are listed in Table 1 (22).

ETHODS
he Institutional Review Board at Ohio University and
he Ohio Department of Health approved this study prior
o data collection. Surveys were mailed to the female
ead of household or adult woman managing the commu-
ication with the WIC office of all households participat-

ng in the Athens County, OH WIC program (n�1,076) in
ovember 2005 (Farmers’ Market Nutrition Program
ouchers had expired on October 31, 2005).
Two survey versions were used, one for those enrolled

n WIC alone (WIC group) and one for enrolled in both
IC and Farmers’ Market Nutrition Program (Farmers’
arket Nutrition Program group). Both contained demo-

raphic questions, as well as previously validated survey
ools [US Household 18-item Food Security Survey Mod-
le, to measure the level of household food security status
23), a 13-item Tool to Assess Psychosocial Indicators
f Fruit and Vegetable Intake in Low Income Communi-

Table 1. Constructs comprising the framework for the tool to
assess psychosocial indicators of fruit and vegetable intakea

Construct Scoring range

Perceived benefit 0-1
Perceived self-efficacy 0-1
Perceived control 0-1
Perceived diet quality 0-1
Stages-of-change continuum for fruit

intake 1-5
Stages-of-change continuum for

vegetable intake 1-5

aSource: reference (22).
ies (22), a 7-item Food Behavior Checklist for a Limited

904 November 2007 Volume 107 Number 11
esource Audience (24), a 1-item perceived health ques-
ion (25), and a 7-item measure of social capitol (26)]. The
urvey sent to Farmers’ Market Nutrition Program par-
icipants also included close-ended questions regarding
armers’ Market Nutrition Program participation, satis-

action, and behavior. This report summarizes the food
ecurity, fruit and vegetable intake and behavior, and
ducation level data.
A cover letter from the Director of the Athens County
IC program was sent with the surveys to describe the

urposes and voluntary nature of the study, along with a
ostage-paid return envelope. Surveys were labeled and
ailed from the Athens County WIC office by authorized
IC staff only, in order to ensure client confidentiality.
o follow-up phone calls or postcards were sent, and
articipants were not compensated.
Data were entered into the Statistical Package for the

ocial Sciences (SPSS version 13.0, 2004, Chicago, IL).
issing data and nonapplicable responses were scored as
issing data. A P value �0.05, set a priori, was consid-

red statistically significant. Results should be consid-
red exploratory in nature as P values are not adjusted
or multiple testing. The �2 test for independence was
onducted when multiple answers to survey questions
ere possible to determine if group status was indepen-
ent from response. With quantitative responses, inde-
endent sample t tests were performed to determine if a
ifference in means existed for WIC compared to Farm-
rs’ Market Nutrition Program (two-sided P value re-
orted.) Lastly, Spearman correlation was used for quan-
itative associations between two variables.

ESULTS
t the time of the study, 1,076 households (representing
,742 Athens County residents) were receiving WIC bene-
ts, with 23% (n�246) choosing to participate in Farmers’
arket Nutrition Program. Of those surveyed, 235 surveys
ere returned (22% overall response rate; Farmers’ Market
utrition Program Group, n�65, 26.4% response rate; WIC
roup, n�170, 20.4% response rate). Sample size is not

onsistent for all variables, however, because not all respon-
ents answered all survey questions.
Table 2 summarizes participant characteristics. Of the

ingle women with children, 51.5% (n�50) had another
dult, over the age of 18 years, living in the household.
verall, average household size was 3.69�1.30 members.
o differences (P�0.05) were noted between groups for

haracteristics measured.
Although ethnicity of respondents was not measured, the

thens County WIC office served mostly non-Hispanic
hite (93%) individuals in March 2006, along with African-
merican (3.9%), Asian (1.2%), and Hispanic (0.09%) indi-
iduals (Heidi Anderson, personal communication,
arch 2006). It is likely that our sample represented a

imilar ethnic profile.
Women participating in Farmers’ Market Nutrition

rogram reported higher levels of education. Almost all
armers’ Market Nutrition Program respondents (95.2%,
�63) reported having at least a high school diploma or
quivalent (general equivalency diploma), while 84%
n�169) of WIC respondents reported having a high school
iploma or general equivalency diploma (P�0.027).

Table 3 summarizes the food security status of partic-
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iffer (�2�2.117, P�0.548).
Daily vegetable servings for women from the Farmers’
arket Nutrition Program group (2.23�1.18) was sig-

ificantly greater than those for the WIC group

Table 2. Participant characteristics by program participation group
Nutrition Program for Women, Infants, and Children (WIC) Participati
(WIC/FMNP)a

Characteristic

Both Groups (n�235)

Frequency %

Marital status
Married 130 55.3
Single/never married 77 32.8
Divorced 18 7.7
Separated 9 3.8

Pregnant 34 14.5
Breastfeeding 25 10.6
Married with children 122 51.9
Singleb women with children 97 44.2
No other adult in the house 47 48.5
Other adult in the house 50 51.5

aVariation in number of subjects is due to missing data.
bSingle includes women who are divorced, separated, or never married.
cn�166, rather than 170, for subjects with both marital and number of children data.

Table 3. Household food security and food security among children s
Nutrition Program for Women, Infants, and Children (WIC) Participati
(WIC/FMNP)

Household

Food security status level

Both Groups (n�228)a

Frequency %

Food security 61 26.8
At risk for (marginal) food

insecurity 47 20.6
Low food securityb 75 32.9
Very low food securityc 45 19.7

Food Security

Both Groups (n�23

Frequency %

Food security among childrend 182 7
Low food security among childrend 48 2
Very low food security among

childrend 1

aVarying participant numbers for food security and hunger measures are due to missing
bLow food security was previously categorized as “food insecure without hunger” (2,23
cVery low food security was previously categorized as “food insecure with hunger” (2,2
dChild food security status has been categorized into a dichotomous variable previously
security among children” or “clear evidence of hunger/very low food security among chi
security survey module (23). In this study, the food security among children, low food s
based upon 0-1, 2-4, and 5-8 positive responses, respectively, to the child items of th
1.91�0.98; t test, P�0.040). Daily fruit intake did not s

N

iffer (Farmers’ Market Nutrition Program, 1.69�0.97;
IC, 1.64�1.21; t test, P�0.769). No other variations in

ehaviors related to fruit and vegetable intake (fruit and
egetable variety, eating two or more servings of vegeta-
les at a main meal, and eating fruits and vegetables as

women living in households participating in Special Supplemental
one or in Both WIC and Farmers’ Market Nutrition Program (FMNP)

WIC (n�170) WIC/FMNP (n�65)

Frequency % Frequency %

91 53.5 39 60.0
59 34.7 18 27.7
13 7.6 5 7.7
6 3.5 3 4.6

25 14.7 9 14.1
14 8.3 11 17.2
84 49.4 38 58.5
72 43.4c 25 38.5
34 47.2 13 52.0
38 52.7 12 48.0

of women living in households participating in Special Supplemental
one or in Both WIC and Farmers’ Market Nutrition Program (FMNP)

Security

WIC (n�167) WIC/FMNP (n�61)

Frequency % Frequency %

48 28.7 13 21.3

34 20.4 13 21.3
51 30.5 24 9.3
34 20.4 11 18.0

ng Children

WIC (n�169) WIC/FMNP (n�62)

Frequency % Frequency %

134 79.3 48 77.4
35 20.7 13 21.0

0 0 1 1.6

nses for some questions.

, with households being categorized as “insufficient evidence of hunger/very low food
based upon 0-4 and 5-8 positive responses, respectively, to the child items of the food
among children, and very low food security among children groups were categorized,

security survey module (23).
for
on Al
tatus
on Al

Food

amo

1)a

8.8
0.8

0.4

respo
).
3).
(2,23)

ldren,”
ecurity
nacks) were significantly different (P�0.05).
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Of the six constructs on Table 1, women from Farmers’
arket Nutrition Program showed higher scores in four

perceived benefit, perceived diet quality, and stages of
hange continuums for both fruit and vegetable intake).
erceived benefit of fruit and vegetable intake also sig-
ificantly differed between groups (�2�4.574, P�0.032),
ith 83.1% of women from Farmers’ Market Nutrition
rogram having a maximum perceived benefit score,
hile only 69.2% of the WIC group respondents had such
score. Both stages-of-change continuums with regard to

ruit (�2�12.171, P�0.007) and vegetable (�2�10.238,
�0.017) intake significantly differed. For fruit, 78.5% of
armers’ Market Nutrition Program participants were
ctively trying to increase intake compared to 58.9% for
IC. For vegetable stages of change, 83.1% of Farmers’
arket Nutrition Program participants fell within the

ction category, compared to 74.1% for WIC. There were
o significant differences in the other two constructs.
For the entire sample, food insecurity was negatively

ssociated with perceived diet quality (r��0.248,
�0.001). Women from these households had a greater
erceived diet quality (�2�7.219, P�0.027), with 30.8% of
armers’ Market Nutrition Program respondents indicat-

ng “Very Good or Excellent” diet, compared to 15.9% for
onparticipants.

ISCUSSION
tudies show that low-income, rural, women with chil-
ren are at increased risk for experiencing food insecurity
2,4,27). WIC households might also be at increased risk
or experiencing food insecurity (2,27,28). Yet, no studies
ave been conducted regarding the household food secu-
ity status of Farmers’ Market Nutrition Program partic-
pants.

Studies on Farmers’ Market Nutrition Program’s effec-
iveness to increase fruit and vegetable consumption
ehaviors have been somewhat inconclusive. Several
tudies suggest positive effects on attitudes, beliefs, con-
umption, and shopping habits with regard to fruits and
egetables (21,29-31). However, at least one study has
eported no evident effect on fruit and vegetable con-
umption (32).
In our study, differences between groups were found

n several psychosocial indicators and behaviors, with
omen living in Farmers’ Market Nutrition Program
ouseholds demonstrating positive increases in all sub-
tantially different categories. However, household food
ecurity status or perceived health status did not differ
ased on Farmers’ Market Nutrition Program participa-
ion. Yet, among the entire sample, food insecurity was
egatively associated with perceived health and per-
eived diet quality.

Despite all being eligible to participate in Farmers’
arket Nutrition Program, women with higher levels of

ducation were more likely to be from households partic-
pating in Farmers’ Market Nutrition Program. Low ed-
cation attainment has long been associated with poor
iet quality (33). Results reinforce the need for continued
utrition education to food assistance program recipients.
The 2005 US food security estimates highlighted that

1.0% of all households, and 39.5% of those receiving WIC
enefits, experienced some level of food insecurity (2). In

his study, 52.6% (n�122) of respondents were from a

906 November 2007 Volume 107 Number 11
ouseholds experiencing food insecurity within the pre-
ious 12 months. An additional 20.6% (n�47) were from
ouseholds “at risk” for food insecurity. Several reasons
ight account for these levels of food insecurity. First,

ationally, food insecurity is more prevalent in house-
olds with children under the age of 6 years (16.7%) than
or those without children (8.5%). Food insecurity further
ncreases among low-income households (�1.30 of the
ncome-to-poverty ratio) with children (40.6%) (2). In ad-
ition, households with WIC-eligible incomes (�1.85 of
he income-to-poverty ratio) experience food insecurity
ore than those with higher incomes (28.5% vs 5.2%) (2).
Household food security status did not differ between

roups. The small scale of food benefits received by Farm-
rs’ Market Nutrition Program participants ($18 per WIC
ecipient, per season) does not likely represent an ade-
uate amount of relief to alleviate or substantially im-
rove household food insecurity. Furthermore, this
tudy’s design does not permit cause-and-effect conclu-
ions.
Mean daily servings of vegetables for the Farmers’
arket Nutrition Program participants were greater

han for nonparticipants. Mean fruit intake did not differ.
his trend is inconsistent with the higher stages of
hange scores for fruit intake for the Farmers’ Market
utrition Program group. A higher stages of change score

uggests that either steps are being taken to increase
onsumption of fruits and vegetables, or that an optimal
ntake has already been achieved.

In this study, women who participated in the Farmers’
arket Nutrition Program had a greater perceived diet

uality, greater perceived benefit of fruit and vegetable
ntake, and were at an advanced stages of change with
egard to fruit and vegetable intake. Yet, there were no
ubstantial differences in the other two psychosocial con-
truct measurements (self-efficacy and perceived control).
omen who were more informed about the benefits of

ruit and vegetable intake may have been more likely to
articipate in the Farmers’ Market Nutrition Program.
his study was conducted at the end of the Farmers’
arket Nutrition Program season, therefore, it is unclear
hether the increased perceived diet quality was a result

f participating in Farmers’ Market Nutrition Program,
r a reason for participating. It is possible that women
ho initially perceived they had higher quality diets were
ore likely to participate.
Farmers’ Market Nutrition Program participants were

t an advanced stages of change regarding both fruit and
egetable intake, reporting more frequently being in the
action” phase of the stages-of-change continuum. Again,
rom these data, it is difficult to conclude whether this
as a result of participation in the Farmers’ Market
utrition Program, or a reason for participation. The
igh cost of fresh fruits and vegetables, items not typi-
ally offered in the current WIC food packages, might
ave motivated participants who were already trying to

ncrease their fruit and vegetable consumption to partic-
pate. Conversely, the Farmers’ Market Nutrition Pro-
ram might have increased participant awareness of the
vailability of fresh, local, and seasonal fruits available at
armers’ markets and, therefore, affected intake habits.

Self-efficacy and perceived control with regard to fruit

nd vegetable intake did not differ between groups. This
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uggests that the women did not differ in their confi-
ence, ability, or knowledge of how to prepare fruits and
egetables, or their level of control over meal preparation
22). Therefore, differences observed in the other con-
tructs (perceived benefits, perceived diet quality, fruit
nd vegetable stages of change continuums, and number
f vegetable servings per day) might not have been

result of these factors, which are usually addressed
hrough nutrition education efforts. All of the respon-
ents were living in households receiving WIC benefits,
hich includes some type of nutrition education for par-

icipants. These results suggest that WIC nutrition edu-
ation efforts should not only focus on fruit and vegetable
reparation, but should also focus on the benefits of in-
reased fruit and vegetable intake.

All WIC food packages include fruit juice. While it was
ot measured, in view of the study by Herman and others
21), it is possible that Farmers’ Market Nutrition Pro-
ram participants’ fresh fruit intake was greater than
hat of nonparticipants. Alternately, lack of difference in
ruit intake might have been a result of the small scale of
ood benefits received from the Farmers’ Market Nutri-
ion Program. Overall, it is difficult to assess whether
ifferences are a result of program participation or “self-
election” of women with greater previous vegetable con-
umption habits.
Previous studies show that food insecurity is negatively

ssociated with diet quality, variety, and nutrient intake
7-11,34). In our study, food insecurity was negatively
ssociated with poorer perceived diet quality. Overall, the
articipants of this study might not represent the tar-
eted sample, women living in WIC households from Ath-
ns County, OH, because of the nonprobability sampling
trategy and the possibility that women with a greater
nterest in nutrition may have been more likely to com-
lete the survey. In addition, although this study was
onducted in a rural Appalachian county, Ohio Univer-
ity is located in Athens, possibly skewing education lev-
ls and not representing the entire region or state accu-
ately. This may also have resulted in an overestimation
f fruit and vegetable intake in both groups. Yet, these
esults support that food insecurity is negatively associ-
ted with perceived diet quality. In addition, our findings
upport the need to explore the impact of the Farmers’
arket Nutrition Program on food insecurity and fruit

nd vegetable intake behaviors. Limitations of the study
nclude that some members of the sample may have had
ower rates of literacy than average for the United States,
hich may have posed a limitation because of the self-
dministered nature of the survey. Finally, this survey
as only conducted at the end of the Farmers’ Market
utrition Program season rather than using a pre- and
osttest design; therefore, results may not be attributed
o participation in the program.

ONCLUSIONS
ood insecurity is negatively associated with reported
oorer perceived diet quality among women living in house-
olds receiving WIC benefits. Participation in Farmers’
arket Nutrition Program is positively associated with in-

icators of increased fruit and vegetable intake, as well as
igher levels of formal education. Continued research on

his topic is necessary to fully understand the factors that

1

N

ontribute to food security status, perceived diet quality,
ehaviors related to fruit and vegetable intake, and out-
omes of women living in WIC households participating
n Farmers’ Market Nutrition Program. Researchers
hould attempt to increase the sample size and limit
esponse bias by administering the survey on location at
he WIC office. A pretest/posttest methodology would
trengthen a follow-up study and would facilitate mea-
uring behaviors both before and after participation in
he Farmers’ Market Nutrition Program. In-person inter-
iews would also limit response bias due to limited liter-
cy level. In addition, it would be helpful to note the type
f nutrition education each participant received to deter-
ine which methods are the most influential on the out-

omes measured.
Despite attempts to create a food and nutrition safety

et, food insecurity and poor diet quality exist at unset-
ling levels throughout the United States, particularly
mong specific populations, including rural, low-income
omen with children. Providing nutrition education to all

ood assistance program participants, including the ben-
fits associated with the recommended intake of fruits
nd vegetables, as well as the availability and affordabil-
ty of fresh produce, must be a priority. Equal access to
uality nutrition education and a safe, nutritionally ad-
quate food supply by all Americans can be achieved
hrough the continuation and improvement of programs,
uch as WIC and Farmers’ Market Nutrition Program.

unding for this project came from School of Human and
onsumer Sciences, Ohio University, Athens, OH, Grad-
ate Student Senate, Ohio University, Athens, OH, and
hio University Research Council, Athens, OH.
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