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Abstract

African Americans have an increased risk of car-
diovascular disease partly due to low fruit and
vegetable consumption. This article reports the
results of an intervention to provide nutrition edu-
cation and access to fruits and vegetables through
community gardens to change dietary behaviors
among African Americans in rural Missouri.
Cross-sectional surveys evaluated the intervention
effect on blood pressure, body mass index (BMI),
and perceived fruit and vegetable consumption in
this quasi-experimental study with a comparison
group. Hypertension (OR =0.52, 95% CI: 0.38-
0.71) and BMI (OR=0.73, 95% CI: 0.52-1.02)
were lower in the intervention county at mid-
intervention. Participation in nutrition education
(OR=2.67, 95% CI: 1.63—4.40) and access to
fruits and vegetables from a community garden
(OR=1.95, 95% CI: 1.20-3.15) were independ-
ently associated with perceived fruit and vegetable
consumption. The strongest effect on perceived
fruit and vegetable consumption occurred with
high participation in nutrition education and
access to community gardens (OR=2.18, 95%
CI: 1.24-3.81). Those with access but without edu-
cation had a reduced likelihood of consuming rec-
ommended servings of fruits and vegetables
(OR=0.57, 95% CI: 0.34-0.95). Education plus
access interventions may be best at increasing

consumption of fruits and vegetables in a rural
African American population.

Introduction

Cardiovascular disease (CVD) is a leading cause of
morbidity and mortality in rural African American
populations [1, 2]. African Americans are twice as
likely as non-Hispanic Whites to die of preventable
CVD [3]. Obesity and hypertension, two modifiable
CVD risk factors, are higher among African
Americans [4-8] and those living in rural areas [9,
10]. There is evidence to suggest that fruit and vege-
table consumption is associated with decreased
body mass index (BMI) [11, 12], hypertension [13,
14] and heart disease [15, 16]. Only 30% of African
Americans meet recommendations for fruit con-
sumption (two or more servings a day) and 20%
for vegetable consumption (three or more servings
a day) [17]. In comparison, 31% of non-Hispanic
Whites meet recommendations for fruit consump-
tion and 27% meet recommendations for vegetable
consumption [17].

Fruit and vegetable consumption is influenced by
individual characteristics and social, cultural and
physical environments [18]. Dietary interventions ad-
dressing the individual level through nutrition educa-
tion have shown some success [19-21] yet, a recent
review indicates that individual education alone is
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costly and unlikely to have the desired effects in the
absence of policies and environments that enable in-
dividuals to make healthy choices [22]. At the envir-
onmental level, local access and availability of fruits
and vegetables is associated with fruit and vegetable
consumption. Areas with greater density of super-
markets, convenience stores and restaurants with
availability of a wide variety of fruits and vegetables
have higher fruit and vegetable consumption [23—
29]. Community gardens [30-32] and farmers’ mar-
kets [31, 33] also are associated with higher fruit and
vegetable consumption. The Institute of Medicine,
the National Institutes of Health and several recent
studies all emphasize the importance of interventions
that include individual and environmental compo-
nents to improve dietary behavior [4, 34-38].

Interventions that address individual and environ-
mental factors are particularly important for low
income, African American communities which have
less access to healthy foods and healthier food that
exist are more expensive than energy dense foods
high in saturated fat and sugar [39]. However, evi-
dence of the effectiveness of interventions that address
individual and environmental factors to support fruit
and vegetable consumption is still emerging [21].

The purpose of this study is to present the mid-
intervention results of Men on the Move Growing
Communities (MOTMGC) an intervention with
African Americans in rural Missouri that incorpor-
ates nutrition education plus food access.
Disseminating mid-intervention findings is import-
ant because it provides evidence of participants’
short-term health changes when exposed to a com-
munity-wide intervention addressing nutrition edu-
cation plus food access.

Materials and methods

This study was approved by Saint Louis University
and Washington University in St. Louis Institutional
Review Boards.

Study setting

Pemiscot County in rural, southeast Missouri has
18 111 residents [40]. It contains two town centers,

Caruthersville (6168 residents) and Hayti (3565
residents). A quarter (26.9%) of Pemiscot County
residents are African American and approximately
3500 are African American adults aged 18 years or
older [40]. Approximately 30% of residents live
below poverty, 18% have less than a high school
education, and the unemployment rate is 10.4%
[40]. Pemiscot County has one of the highest CVD
mortality rates in Missouri (348.0 per 100000 in
Pemiscot County versus 196.4 per 100000 for
Missouri) [41]. In 2009, Pemiscot County’s CVD
mortality rate was nearly 70% higher than the na-
tional rate [1, 41].

Dunklin County was used as a comparison county
because it is geographically adjacent to Pemiscot
County in the southeast corner of Missouri, and it
has similar population sociodemographics and CVD
rates. Dunklin has two town centers, Kennett
(10932 residents) and Malden (4275 residents)
[40]. Approximately 25% of residents live in pov-
erty, 18% have less than a high school education,
and the unemployment rate is 9.5% [40]. Like
Pemiscot County, Dunklin County is in Missouri’s
worst quintile for CVD mortality (253.7 per
100000) [41]. The United States Department of
Agriculture (USDA) Food Environment Atlas
indicates that the number of grocery stores located
in Pemiscot (0.4/1000 residents) and Dunklin
County (0.5/1000 residents) is similar [42]. No inter-
vention activities were conducted in Dunklin
County.

Intervention components

A community-based participatory research ap-
proach was used to design, implement and evaluate
MOTMGC. Community partners included commu-
nity advocates, elected officials and church leaders,
whereas academic partners represented public
health and nutrition. MOTMGC built on community
strengths including an existing community garden.
All partners were involved in all major project
decisions.

MOTMGC used the social cognitive theory
(SCT) [43] with emphasis on reciprocal determin-
ism, self-regulation and behavioral capability to
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guide intervention activities at the individual and
environmental levels. At the individual level, com-
munity advocates conducted culturally appropriate
nutrition education activities to enhance knowledge
and skills. These activities were based on REACH
[Reach for larger vegetable portions, Eat less salt
(sodium), Aim to eat more fruits and vegetables
every day, Choose to season your vegetables with
less fat and Hunt for a variety of fruits and vege-
tables—use color as a guide]. The REACH mes-
sages were developed by nutrition and public
health academic partners with community partner
input and integrate information from Dietary
Approaches to Stop Hypertension [44], the
Therapeutic Lifestyle Change Model [45] and the
American Heart Association’s dietary guidelines
[46].

The nutrition education activities included cook-
ing demonstrations, goal setting, family dinner
nights, taste tests and bulletin boards. Each nutrition
education activity incorporated at least one REACH
message, information about CVD risk factors and a
culturally tailored recipe highlighting the REACH
message of the day. Community advocates con-
ducted a series of five REACH cooking demonstra-
tions at churches and community centers.
Participants and their family members prepared
and ate a REACH-inspired meal during a Family
Dinner Night and took ingredients with them to pre-
pare the meal at home. Taste tests provided commu-
nity members an opportunity to try a REACH recipe
at a grocery store or community venue. Bulletin
boards displayed REACH messages, tips and re-
cipes in physicians’ offices and community sites
around the county. Roughly 10% (n=360) of the
eligible population (n = 3500) [40] participated in at
least one cooking demonstration, family dinner
night or taste test.

MOTMGTC increased access to healthy food at the
environmental level by expanding an existing com-
munity garden and developing three new production
gardens. Community participants grew and har-
vested fruits and vegetables in the community
garden, whereas MOTMGGC staff provided mainten-
ance. A trained community advocate and four
garden staff developed and maintained the

production gardens and distributed the produce.
MOTMGC grew over 1800 pounds of produce
including green beans, carrots, collard greens,
corn, cucumbers, mustard greens, onions, okra, vari-
ous peppers, sweet potatoes, tomatoes, squash,
pumpkins and watermelon by mid-intervention
(two growing seasons). Produce from the commu-
nity garden was free to all community members,
whereas produce from the production gardens was
sold weekly between June and August at two
locations.

Study design to evaluate MOTMGC effect

The MOTMGC evaluation was designed as a quasi-
experimental study with a comparison group. Cross-
sectional surveys of African Americans in both
counties measured the effect of MOTMGC on
blood pressure, self-reported BMI, perceived fruit
and vegetable consumption, and exposure to the in-
dividual-level and environmental-level components
of the intervention (Fig. 1). Cross-sectional survey
data were collected in the Fall of 2008 (baseline) and
the Fall of 2010 (mid-intervention). Based on input
from community partners including key leaders (e.g.
pastors), study participants were recruited from
places frequented by African American adults in
Pemiscot and Dunklin counties (e.g. community or-
ganizations, places of worship). Fliers were posted
at survey sites indicating the nature of the study and
when surveys were being conducted. Participants
were also recruited to participate in the survey at
community events (e.g. fall festival). To be eligible
to take the survey, a participant had to be an African
American adult aged 18 or older residing in
Pemiscot County or Dunklin County.

Measures

Eligible study participants provided informed con-
sent, completed a self-administered survey in a
group setting (e.g. church), had their blood pressure
measured and were provided a $15 incentive. The
measures included in the survey included sociode-
mographics [47], perceived fruit and vegetable con-
sumption [48], self-reported blood pressure [47],
blood pressure measurement [49, 50], individual
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Fig. 1. MOTMGC logic model.

level intervention exposure, environmental level
intervention exposure and behavioral outcomes
associated with community garden exposure [51,
52]. Perceived fruit and vegetable consumption
measures were based on stages of change. This is
considered a valid measure of readiness to change
behavior, and appropriate for assessing complex be-
haviors such as eating [53, 54]. Table I provides
more detail about the measures included.

Statistical analysis

The analysis assessed the impact of the intervention
on hypertension, BMI, and perceived fruit and vege-
table consumption. Chi-square and #-tests were used
to statistically test differences between baseline and
mid-intervention outcomes. An interaction term in
logistic regression was used to determine whether
changes in prevalence of hypertension and BMI be-
tween baseline and mid-intervention differed be-
tween counties. Sociodemographic characteristics
(age, education, employment and income) were
included in the models to calculate adjusted changes
over time between counties.

t-Tests and chi-square statistics were used to de-
termine significant differences by level of participa-
tion in nutrition education and access to community
gardens in terms of perceived fruit and vegetable
consumption and behavioral outcomes (gardens),

Individual level
factors
I\n_m\'ledge Intermediate Long term
Heart dizease, healthy
eating m— s
\ Health Individual Individual
Skills Behavior e and
Goal setting, meal community community
preparation Increase in fiuit [—>| outcomes [~>| outcomes
. and vegetable : )
Environmental level consumption Decrease in Decrease in
factors hypertension CVD
and BMI
Access to fimits and
vegetables

BMI and hypertension. Linear regression was used
to determine significant demographic, participation,
and behavior predictors (e.g. perceived fruit and
vegetable consumption, behavioral outcomes asso-
ciated with gardens) of BMI and hypertension. SAS
Version 9.2 was used for all analyses. A P-value
<0.05 was considered statistically significant.

Results

Table II shows the sociodemographic composition
of survey participants in the intervention and com-
parison counties at baseline and mid-intervention.
Annual household incomes and educational attain-
ment were higher among survey participants in the
intervention county at baseline (P < 0.01). Average
age was slightly higher among survey participants in
the intervention county at baseline (P <0.01) but
not mid-intervention (P =0.06). No differences
existed between both communities in gender distri-
bution (P=0.26) or perceived income adequacy
(P=0.11) at baseline. At mid-intervention, a
higher percentage of participants in the intervention
county were males compared with the comparison
county (P=0.05). No differences existed in per-
ceived income adequacy (P =0.72) or educational
attainment (P =0.32) between counties at mid-
intervention.

776



A community-based nutrition intervention

SAIpPN)S Paseq-Ajunuwwod

IO UT Pasn Uaq dALY Papn[oul

SQINSLAW A, “TOAIMOY ‘AI[IQeI[aI

pue AJjIpr[eA I0J pajsa) USdq IAEBY

Jey) SOWOINO udpIEs Ayrunwod
Joj senseawr paysiqnd ou are a1ey,

VIN

“Sw)I

ay) dojoaap 0) pasn sem Junsa)

asuodsar aAnugoo pue joofoxd sy
10J padoorop drom SwAN KdAINS YT,

juounredop
reay [ed0[

Ay Aq pauren
SIOJeNSIUTWPY

SS4d4d

juedronaed

JUSWIANR)S OB
YIm 213 Aoy) yonwr Moy payse dIom
syuedronted ‘oreos 1oy jutod-g e Suisn

ON/SPA
PISIOPUD AIOM SINIANOR QAIY) ISLI Je
1 uonedonied ySiy, se payisse[d drom
syuedionreq posIOpPUd AIOM SONIATIOR
om) 10 duo JI uonedronred wnipaw,
se payisse[d arom sjuedionied ‘posiopud
SeM SOIIAIOR XIS 9Y) Jo duou ji uoned
-onted ou, se pagisse[d a1om sjuedionreq
“1oyS1y 10
06 sem amssaid poojq d1jolseIp dFeIoAe
Ay} 10 IY3IY IO (Of] Sem sSulpeal aIns
-sa1d poojq O1j0ISAS om] JO 9FeIdA® oY)
J1 2A1sua)adAy se popod arom sjyuedronted

Mouy[ 3, UO/ON/SX

SYIUOW 9 1X3U ) UMM
siy) oSueyd 0) puolul I, UOP | PuUB ON|,

Surseyoind pooj pue w)sAs pooj ur
uonedronted ‘uondwnsuod aqerodo
puE JIIJ JO SUTRWOP JY) PISSAIP
-pe SOW0)NO [BIOTABYQQ PIAIIIId]
wa)s uonsanb
) sem " 'SuepIen) Ajunuwio))
oy} Jo asnedaq, suopIes Ay Jo INsax
B SB SOWOodNo [BIOIABYDq PpaArodrad
G Inoqe payse arom syuedronied oyf,
(SpUBIS 9[qe1aZA IO SUdp
-IeS  sonmunNuwo)) SUIMOID) JAOJA
U} UO USJA] Y} JO QUO WOIJ SI[qE)
-a39A Jo/pue symniy 393 IoAd nok pi(,

SONIATIOR UONBINDD
uonnu ur uonedmonted jo juaxe

) noqe suonsenb ou, 10 sok, XIs
POpN[OUl ASAINS UOTIUSAIONUI-PIW Y],

SI)oWOoURUI
owdAyds Aq amssaid
POO[Qq 1O[[0D SIOTRNSIUTWUPE AJAINS N0
{SBasIp 1Ieay IO 2Ins
-saxd poojq Y3y sey ay/s 1By ueror
-sAyd Aq pJoy ueaq 1049 juedionred seq
(S9[qe1a89A puR S)nIy Jo
KjoureA 19)eaI13 B J89 Apuaund nok o
(S9Iqr13aA pue sy

msodxy udpien)
M QJBIOOSSY
SowooINQ [RIOIARYAG

amsodxyg
UONUAAIIU]
[9AQT [RIUSWIUOIAUF

amsodxyg
UONUIAIIU]
[9AST] [enpIAIpU]

2Inssald poo[q

2INSsAld
poorg panoday-J1os

[oed 0} papIa 0] SyIUOW Q UeY) AIOW JOJ STy} QUOp Jo suoniod 1o3re] je2 Apuarmd nok oQg uondumsuo))
-oxd soz1s Suia QARY [ pue SO, wolj popraoid arom A[rep so[qereSea pue iy jo sSuiA 9[qeIZoA
-10S Jo sojdwrexy [OPOINl [eO1I0dY ] -SUeI], juoyur Sunnsesw suondo osuodsar oAL]  -19S 2IOW IO QAL e A[JULnd nok o(, PUE JINL] POATOIIO]

(SS9 sme)s elRq
woIsAS JuowAo[dwd JuaLIND ‘snje)s uoned oydeiSowaporoos
QOUB[[IOAINS J0JOB YSIY [eloIAeyeg amseawr Aq soLeA  -npa JySrom WYS1oy ‘ooel ‘1opudd A8y REIRENEIEIN
SION 90In0S§ asuodsoy] QINSBIIN K103918D)

Cnununiod updLUY UDILLLY [DANL D Ul UOLUIALIIUI UOYLINU
paspq-Kunuiod v ul uondumsuod 2]qpiasaa puv inLf paa1aaiad uo ssa20p 2)qpia3aa pup jnf snid uoyponpa uonLnu fo 1affo ayy 1of suonsanb juaunsvap T Qe

777



E. K. Barnidge et al.

Table II. Characteristics of African American residents at baseline and mid-intervention by county

Baseline Mid-intervention
Pemiscot Dunklin Pemiscot Dunklin
(intervention) (comparison) P-value (intervention) (comparison) P-value
Baseline Baseline Mid Mid
Variable n=397) % (n=397) % (n=389) % (n=303) %
Gender
Male 37.3 345 0.26 36.3 28.7 0.05
Female 62.7 65.0 63.2 713
Missing 0.0 0.5 0.5 0.0
Age: Mean (SD) 41.7 (14.7) 38.8 (14.6) 0.01 41.1 (16.4) 38.8 (14.8) 0.06
Annual household income ($)
0-9999 31.0 35.8 <0.01 30.3 43.6 <0.01
10000-14 999 174 16.2 17.5 15.8
15000-19999 103 7.7 9.0 59
2000024999 53 3.7 8.5 23
25000-34999 6.8 1.9 44 2.6
35000-49999 3.8 1.9 39 13
50000-74 999 2.0 03 1.5 0.0
75000 or more 2.0 0.0 0.5 0.7
Missing 214 32.6 244 27.8
Perceived income adequacy
Comfortable 214 19.1 0.11 224 22.8 0.72
Have just enough 44.6 47.5 473 43.2
Do not have enough 33.8 31.6 28.3 31.7
Missing 0.3 1.9 2.1 23
Education
Never attended school 13 0.8 <0.01 0.8 1.0 0.32
Grades 1-8 55 6.6 5.7 5.0
Grades 9-11 249 34.0 249 32.7
Grades 12 or GED 46.6 46.4 46.3 449
College 1-3 years 14.6 103 17.5 12.9
College 4 years or more 5.8 1.1 2.8 13
Don’t know 13 0.8 2.1 2.3

Table IIl. Prevalence of hypertension, overweight and obesity for the intervention and comparison counties at baseline and

mid-intervention

Intervention county

Comparison county

Baseline Mid-intervention P-value Baseline Mid-intervention P-value
Hypertensive (%) 61.0 45.0% <0.01 46.7 49.8 0.39
BMI 0.01 0.24
Overweight 28.7 26.3 30.1 253
Obese 41.1 34.6 35.1 42.5
Overweight and obese 69.8 60.9%* 65.2 67.8

*P <0.05 between communities.
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Changes in hypertension and BMI by
county from baseline to mid-intervention

Table III shows changes in hypertension and BMI
from baseline to mid-intervention in both coun-
ties. In the intervention county, 61.0% of partici-
pants were hypertensive at baseline compared
with 45.0% at mid-intervention (P <0.01). In
the comparison county, there was no change
from baseline to mid-intervention in percentage
of hypertensives (P =0.39). The interaction be-
tween point of data collection and county (data
not shown) was statistically significant
(P <0.01) in unadjusted logistic regression, sug-
gesting that the change in hypertension over time
was different between both counties. The inter-
action remained significant (P < 0.01) in the ad-
justed model. In this adjusted model, the odds of
hypertension declined between baseline and mid-
intervention in the intervention county (OR: 0.52;
95% CI: 0.38-0.71) but not in the control county
(OR: 1.11; 95% CI: 0.81-1.54).

The prevalence of overweight and obese survey
participants declined from 69.8% to 60.9% in the
intervention county (P < 0.01), whereas the preva-
lence remained the same in the comparison county
(P=0.24). The interaction between time of data
collection and county was statistically significant
(P=0.01) in unadjusted logistic regression (data
not shown), suggesting that the change in BMI
over time was different between both counties.
The interaction remained significant (P =0.03) in
the adjusted model. In this adjusted model, the
odds of being overweight/obese declined between
baseline and mid-intervention in the intervention
county although the confidence interval included
the value of 1 (OR: 0.73; 95% CI: 0.52-1.02). The
odds of overweight/obesity did not decline between
baseline and mid-intervention in the comparison
county (OR: 1.30; 95% CI: 0.89-1.91).

Effect of nutrition education participation
on behavior change

In the intervention county, 16.3% of survey partici-
pants participated in all six nutrition education activ-
ities, and 48.5% did not participate in any. In the

comparison county, 9.1% of survey participants par-
ticipated in all six activities, and 60.2% did not par-
ticipate in any. In the intervention county, 47.3% of
survey participants reported getting fruits and/or
vegetables from the MOTMGC garden. This was
19.1% of survey participants in the comparison
county. Roughly 30% of comparison county
survey participants took part in at least one interven-
tion activity (see Fig. 1). Because some survey par-
ticipants in the intervention county did not
participate in any nutrition education activities
whereas some participants in the comparison
county did, subsequent analyses examined the
effect of participation in nutrition education on per-
ceived fruit and vegetable consumption and behav-
ioral outcomes (gardens) changes, regardless of
county. Next, an examination of whether changes
in behavior were enhanced by increased access to
produce through the gardens, again regardless of
county, was conducted.

Table IV shows the prevalence of three behaviors
related to perceived fruit and vegetable consumption
and the effect of participating in nutrition education.
Survey participants who reported high participation
had 3.06 times higher odds (95% CI: 1.90-4.95) of
eating five servings of fruit and vegetables daily than
those who did not participate in any educational
activities. Survey participants who reported
medium participation also had higher odds of
eating five servings of fruit and vegetables daily
than those who did not participate in any educational
activities (OR=1.98; 95% CI. 1.42-2.76).
Participation was not associated with the other two
perceived consumption behaviors (portion and
variety).

Effect of access to community garden on
perceived behavioral outcomes

Survey participants  getting produce from
MOTMGC were more likely to report an increase
in several food-related behavior outcomes as a result
of the community gardens in unadjusted and ad-
justed analysis (Table V). Specifically, those that
received fruits and vegetables from the MOTMGC
gardens were more likely to report that they ate more
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Table IV. Prevalence of three behaviors and the effect of participating in nutritional education

Unadjusted (OR, 95% CI)

Adjusted for sociodemographics (OR, 95% CI)

High Medium High Medium
Behavior" Prevalence (%) participation participation participation participation
Currently eat five or more 48.3 3.06 (1.90-4.95) 1.98 (1.42-2.76) 2.67 (1.63-4.40) 1.88 (1.33-2.65)

servings of fruits and
vegetables daily

Currently eat larger portions 63.9
of vegetables
Currently eat greater variety 65.9

of fruits/vegetables

1.29 (0.79-2.09) 1.32 (0.93-1.86)

1.22 (0.74-2.00) 0.91 (0.65-1.28)

1.28 (0.77-2.14) 1.43 (0.99-2.06)

112 (0.67-1.89) 0.89 (0.62-1.27)

Sociodemographics include age, education, employment and income.
“Comparing ‘Yes and I have done this for more than 6 months’ and ‘Yes and I started doing this during the last 6 months” with ‘No
but I intend to change this within the next month’, ‘No but I intend to change within the next 6 months’ and ‘No and I don’t intend

to change this within the next 6 months’.

fruits and vegetables, okra, and peas in adjusted
analysis.

Effect of participation in nutrition
education activities and access to
community gardens

After controlling for age, education, employment
status and income, those who participated in 3—6
MOTMGC educational activities and received
fruits and vegetables from the MOTMGC garden
were more likely to perceive that they had started
or eaten five or more fruits and vegetables in the past
6 months compared with those who did not partici-
pate and did not get fruits and vegetables from the
MOTMGC garden (OR =2.18,95% CI: 1.24-3.81).
Those who participated in 1-2 MOTMGC educa-
tional activities and received fruits and vegetables
from the MOTMGC garden were also more likely to
perceive that they had started or eaten five or more
fruits or vegetables in the past 6 months (OR = 1.60,
95% CI: 1.00-2.57). However, those who did not
participate in any MOTMGC educational activities
but received fruits and vegetables from the
MOTMGC garden were less likely to perceive that
they had started or eaten five or more fruits and
vegetables in the past 6 months than those who did
not participate in nutrition education or get fruits and
vegetables from the MOTMGC garden (OR =0.57,
95% CI: 0.34-0.95).

Discussion

This article reports mid-intervention results of a nu-
trition education plus food access intervention to
address dietary risk factors associated with CVD.
Participation in nutrition education activities and
access to fruits and vegetables through community
and production gardens was independently asso-
ciated with perceived consumption of five or more
servings of fruits and vegetables a day.

At the individual level, MOTMGC used SCT to
tailor nutrition education information and activities
to the cultural experience of the participants and
worked with participants to set and monitor small
achievable dietary goals. This study shows that diet-
ary interventions are effective when individual be-
havior change strategies include SCT constructs
such as goal setting and identification of barriers
[26, 27] and are culturally tailored [20]. However,
it should be examined whether behavior change is
maintained over time. Although few studies report
long-term behavior change outcomes, one multi-
behavior study found the greatest increase in diet-
related behavior change during the first 6 months of
the intervention followed by a slight decline in be-
havior change over time [55]. The mid-intervention
findings were reported for several reasons. First,
these findings begin to build the evidence about
the effectiveness of nutrition education plus food
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Table V. Association between nutritional behavior and having received fruits and/or vegetables from the MOTMGC

Behavior®

Prevalence (%)

Unadjusted
(OR, 95% CI)

Adjusted
(OR, 95% CI)

Eat more fruits and vegetables

Eat more greens

Eat more tomatoes

Eat more apples

Eat more watermelon

Eat more okra

Eat more peas

Eat more locally grown food

Eat less processed food

Eat less fast food

Eat more foods that are traditional to my culture
Eat new kinds of food

Spend less money on food

Am better able to provide food for my family and myself
Feel better about where my food comes from

15.2 1.79 (1.14-2.83) 1.95 (1.20-3.15)
20.0 1.50 (1.00-2.24) 1.30 (0.85-1.99)
28.0 1.65 (1.15-2.38) 1.40 (0.96-2.06)
22.1 0.95 (0.65-1.38) 1.03 (0.69-1.53)
27.1 1.27 (0.88-1.83) 1.23 (0.84-1.80)
327 2.10 (1.46-3.02) 1.90 (1.30-2.79)
33.0 2.28 (1.59-3.27) 2.08 (1.41-3.07)
294 2.55 (1.75-3.71) 2.27 (1.53-3.35)
29.5 1.72 (1.20-2.47) 1.70 (1.14-2.44)
28.0 2.15 (1.48-3.14) 2.17 (1.46-3.23)
242 1.76 (1.20-2.58) 1.82 (1.21-2.72)
26.8 1.12 (0.78-1.61) 1.21 (0.83-1.78)
352 1.58 (1.11-2.23) 1.56 (1.08-2.25)
245 1.42 (0.97-2.06) 1.47 (0.99-2.19)
18.4 1.55 (1.02-2.35) 1.54 (0.99-2.39)

Sociodemographics include age, education, employment and income.
“Stem read ‘Because of MOTMGC, 1..." Comparing (strongly) agree with (strongly) disagree.

access interventions to promote fruit and vegetable
consumption in rural African American commu-
nities. Second, assessment at this stage is important
because it determines whether the intervention is
proceeding as planned and allows for potential cor-
rections [56]. Third, reporting mid-intervention re-
sults provides insight into the time it takes for
interventions to have an impact.

At the environmental level, getting fruits and
vegetables from a MOTMGC garden was associated
with perceived consumption of fruits and vege-
tables. Our findings add to research that has shown
that community gardens are an effective environ-
mental strategy to increase fruit and vegetable con-
sumption in urban settings [30]. Our study also
found an association with perceived consumption
of specific items grown in the MOTMCG gardens,
such as okra and peas, whereas there was no asso-
ciation with items (e.g. apples) not grown in the
MOTMGC gardens. This finding suggests that
increased consumption may be limited to items
grown in gardens. Limited access, poor quality
and/or the cost of available produce may limit over-
all consumption.

The strongest association was found with the
highest participation in nutrition education activities
and access to fruits and vegetables. However, when
an individual did not participate in nutrition educa-
tion but received fruits and vegetables from a garden
they were less likely to perceive that they consumed
the recommended servings of fruits and vegetables
than those who do not receive nutrition education or
produce from the gardens. There could be several
explanations for this. First, the cost of fruits and
vegetables is a barrier to eating a healthy diet
among African Americans [57-59]. The research
team compared the price of MOTMGC produce
with the price at local stores, MOTMGC produce
was less expensive than those sold locally.
Perhaps, some participants bought MOTMGC pro-
duce as a low-cost way to supplement their food
intake but were not able to afford to do so in a
way that meets consumption recommendations.
Second, knowledge of fruit and vegetable recom-
mendations also was associated with a perceived
increase in fruit and vegetable consumption [60].
As participants who did not attend nutrition educa-
tion sessions did not receive the information
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delivered, some may not know what the recommen-
dations for consumption are. Third, those who did
not receive produce or nutrition education may have
access to produce through other food outlets and/or
may already have nutrition knowledge. Prior to the
start of the intervention, the research team con-
ducted an audit of community gardens in the area.
In Pemiscot County, there was only one existing
community garden which was included as the com-
munity garden in this project. However, the research
team did not survey participants to determine
whether they had personal gardens which may
have affected consumption. Although the Institute
of Medicine and others recommend environment
and policy change to support the consumption of
fruits and vegetables [20, 34], our findings suggest
that environmental changes may not have the antici-
pated effect unless individuals also have the finan-
cial resources, knowledge and skills to make use of
those changes. The trend toward environmental and
policy change to transform the food environment
has exploded in the last decade. Systematic reviews
indicate that more evaluation of interventions to in-
crease access to healthy food options is needed;
however, community gardens have been identified
as a promising strategy [61, 62]. Our study adds to
what is known by considering nutrition education
plus increased access through community gardens.

Although our primary focus was the intermediate
outcome of perceived fruit and vegetable consump-
tion, hypertension and BMI were significantly lower
in our intervention county compared with the com-
parison county. These differences were not ac-
counted for by demographic characteristics.
Although nutrition education plus food access inter-
ventions to address CVD are scarce, other commu-
nity-based interventions addressing individual level
risk factors for CVD among an African American
population have also found significant pre—post
intervention reductions in blood pressure [63, 64]
and BMI [65].

As a result of mid-intervention findings several
changes were made to the intervention. First, the
research team focused on name recognition through
branding. For example, adhesive labels with the
MOTMGTC logo were developed and all production

garden produce sold was labeled. Second, the envir-
onmental component of our intervention was
enhanced by partnering with two local grocery
stores to place ‘shelf talkers’ in front of heart healthy
items endorsed by MOTMGC.

Limitations

A main limitation is the contamination of the com-
parison county. The town centers of the intervention
and comparison communities are only 22 miles
apart. The research team anticipated potential con-
tamination through mass media outlets that serve
both counties and therefore used other methods for
publicizing activities. Participation by comparison
county residents in intervention activities may
have occurred because rural Missouri residents
often travel farther for fresh produce and family re-
lationships extend beyond county borders.
Because this likely resulted in bias toward the
null or no difference between counties, the
actual difference between both counties is expected
to be larger than was observed. Due to this
contamination, the research team analyzed
those exposed to the intervention regardless of
county in the analysis of fruit and vegetable
consumption.

Although our cross-sectional survey design
cannot establish causality, our results are promising
nevertheless. Members of the research team were
present on several community boards to stay abreast
of environmental or policy-related initiatives during
the study period that could affect our findings.
Because no such initiatives were developed or im-
plemented during the study period, the research
team feels confident that this cannot explain our
findings. A randomized cluster design, where
survey participants are tracked over time, would
make a stronger case for causality. However, such
study designs are typically difficult to implement in
community-based work such as ours.

Additional limitations include potential for meas-
urement bias and bias toward socially active and
mobile residents. Perceived fruit and vegetable con-
sumption, height and weight are self-reported meas-
ures and have the potential of bias [66].
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Measurement of actual fruit and vegetable con-
sumption can be costly and difficult to attain in a
community sample. The measures of outcomes
associated with community garden exposure have
been used in other work [51, 52], but have not
been tested for reliability and validity. Currently,
there are no documented reliable and valid measures
to assess outcomes associated with community
garden exposure. Survey participants were recruited
in public venues; therefore, data were only captured
from socially active residents. Our sample does not
represent less active members of the population.
This unlikely affected our findings because partici-
pant recruitment was conducted the same way in
both counties.

Conclusion

In conclusion, our findings suggest that an interven-
tion incorporating nutrition education plus food
access to promote fruit and vegetable consumption
can contribute to behavior change in a rural African
American population.
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