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Abstract

The study objectives were to increase both the stage of readiness to eat fruit and vegetables as well as the intakes of women who participated
in the Expanded Food and Nutrition Education Program (EFNEP) for families with limited incomes. The intervention was to enhance the currently
used curriculum, Eating Right Is Basic III (ERIB3), with stage-specific processes based on the Trans-Theoretical Model of readiness to change.
Trained EFNEP community workers taught the enhanced curriculum to 90 mothers in the experimental county and to 53 mothers in the control
county. Pre- and post-intervention measures included stages of readiness to eat fruit and vegetables and to intake as assessed by 24-hour dietary
recalls and staging questions. Most women recruited into EFNEP were in Action and Preparation Stages (53.5%). Fruit and vegetable intakes showed
a linear trend along with the Stage of Change for fruit and vegetable. After intervention, some combination of the ERIB3 and the fiuit and vegetables-enhancec
ERIB3 resulted in a reported 1/2 servings/day increase in fruits and vegetables in both the control and the experimental counties, although changes
were not significant. EFNEP women also moved along the Stage of Change Continuum for fruits and vegetables in both counties. The percentage
of people who ate 5 or more servings of fruit and vegetables was significant, however, only in the experimental group. We encourage health professionals

to apply lessons learned from this intervention and to continue to pursue theoretically based interventions to change dietary behaviors.
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Introduction

In the United States, the current low intakes of fruits and
vegetables are considered modifiable dietary factors that
contribute to risks for chronic diseases (Briefel & Johnson, 2004),
especially in populations with limited education and household
incomes (Algert et al., 2006; Havas et al., 1998; Johnson et al.,
2004). Reducing such health disparities has been targeted in
national policy documents such as Healthy People 2010 (DHHS,
2000). The Dietary Guidelines for Americans places so much
importance on increasing consumption of foods of plant origin
that the guidelines were given priority position in 2005 (DHHS,
2005). It is clear from market research, national surveys, and
studies of limited income populations, however, that typical diets
include far too few fruits and vegetables (Cox et al., 1995;
Frazao, 1995; Zenk et al., 2005), and interventions to increase
these foods have met with limited success, especially in families
with limited incomes (Subar et al., 1995).

For the last few decades in the United States, health pro-
fessionals have been urged to base their health behavioral
interventions on theory (Achterberg, 2004; Glanz, 2002; NIH/

NCI, 2005). Trans Theoretical Model (TTM), also called Stages
of Change, is one such model that has been validated for several
health behaviors such as smoking and drug use (Prochaska et
al., 1992). The nutrition education community has become
interested in TTM due to its promise for tailoring interventions
according to the participants’ stages of readiness for dietary
change as well as, for demonstrating client progress prior to
actual dietary changes. Briefly, people change problematic
dietary behaviors by advancing through five stages: pre-contem-
plation, contemplation, preparation, action and maintenance. In
the earlier stages, people first deny and then gradually begin to
realize and deal with their health problems (Kasila et al., 2003;
Van Duyn et al., 1998). Within the last decade, some studies
have employed TTM for use for promoting changes in food
intake behaviors (Glanz ef al., 1994; Greaney et al., 2004; Greene
et al., 2004; Sporny et al., 1995). Only a few studies, however,
have been conducted using TTM for populations with limited
incomes, who generally have lower fruit and vegetable intakes
than the general population (Havas et al., 2003; Henry et al.,
2006; Perkins-Porras et al., 2005; Wellman et al., 2007), likely
because this is not an easy population to reach.
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An efficient way to reach families with limited incomes is often
to use existing programs that provide food and nutrition
education. The Expanded Food and Nutrition Education Program
(EFNEP) in the United States is the major program to provide
such a nutrition education service for low-income families with
children. The United States Department of Agriculture and state
and county governments fund EFNEP, which is implemented by
the Cooperative Extension Service (New York State Cornell Coo-
perative Extension, 1998). EFNEP promotes improved dietary
habits, food resource management, and food preparation through
individual or small group sessions in primarily urban counties
with a high prevalence of families with limited incomes. EFNEP
hires front-line paraprofessionals or community workers (food
and nutrition educators) from among the population served, on
the premise that the life experience of indigenous community
nutrition educators enhances their rapport and credibility with
the program audience (Bremner et al., 1994). Professional home
economists supervise the work of and provide community
workers with three months of intensive training on food and
nutrition education prior to beginning any intervention. The
widely used skill based curriculum is called Eating Right Is Basic
I (ERIB3); it incorporates food guidance, food label and food
safety recommendations, which is considered ideal for teaching
adults how to choose and prepare healthy, low cost meals
(MSUE, 2005). The curriculum consists of six basic lessons that
all participants receive and 10 optional lessons.

The goal of this study was to increase fruit and vegetable
intakes of families with limited incomes via EFNEP by enhancing
the ERIB3 curriculum to reflect teaching techniques appropriate
for homemakers in pre-action stages of readiness (pre-contempla-
tion, contemplation and preparation) to eat more fruits and
vegetables or in post action stages (action and maintenance) and
to evaluate effectiveness. To this end, the intakes of fruits and
vegetables and the readiness to increase of fruits and vegetables
in EFNEP women were assessed and any changes evaluated
immediately in post intervention.

Subjects and Methods

Subjects

Two counties in a north central state of the U.S. that had
EFNEP programs and similar population demographics of size,
household incomes and ethnic diversity were targeted for
participation with one county to receive the enhanced interven-
tion and the other the regular ERIB3 intervention. EFNEP
community workers from the two counties recruited all EFNEP
mothers as participants whom they enrolled into the program over
two months during the spring and early summer. The target was
90 women in each county and the incentive for EFNEP
participants was $10.00 in cash for completion of questionnaires
before and after the intervention. The average age of the

participants was 29.3 year in the control county and 25.5 year
in the experimental county.

Intervention

The investigators worked with county staff to develop useful,
relevant teaching materials and techniques to help move
participants along the stage of change continuum towards eating
more fruits and vegetables by selectively enhancing the six basic
lessons of ERIB3. State staff, county home economists and
EFNEP community workers examined the processes appropriate
to use at each stage of change for eating fruit and vegetables
and dichotomized them into two groups of pre- and post-action
stages for parsimony of teaching materials. Pre-action processes
focused on consciousness raising such as providing specific
examples of the health benefits--both immediate and long-
term--of fruit and vegetables to themselves and to their families.
Post-action processes included specific strategies for incorpora-
ting more fruit and vegetables such as adding vegetables to soups,
mixed dishes and sandwiches. Many action processes were
already in the ERIB3 lessons, but examples specific to fruit and
vegetables were added. In addition, four half page handouts
printed on colored card stock were developed on the following
topics: nature’s fast foods--fruits and vegetables; $5 a week for
5 servings a day; 5 for fiber; feel good, look good with fruits
and vegetables. Each handout contained pre-action information
on one side and post-action processes on the other. Participants
in each county received six of the 16 lessons, but those in the
intervention group also received the TTM enhanced ERIB3
lessons and the four handouts.

Procedures

Following approval by the university’s institutional review
board, the enhanced intervention materials were developed and
half-day workshops were held with county staff on recruitment
techniques and data collection. For the intervention county, an
additional half day workshop was held to teach the principals
of the TTM, how to assess the participant’s stage of readiness
to eat fruit and vegetables, and then how to intervene with the
appropriate stage based processes pertinent to each lesson. The
researchers provided all the community workers with canvas
briefcases with the university logo as incentives to participate
and to assist with the study.

Upon completion of the EFNEP intervention with participants
in both counties, the community workers assessed each partici-
pant for stage of change for fruit and vegetables. Two non-
consecutive dietary recalls were collected at the baseline and one
at the end of the sixth lesson.

Variables

Stage of change for fruit and vegetable intakes combined were
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measured using the staging algorithm beginning with, “How
many servings of fruits and vegetables do you eat a day?” (Glanz
et al.,1994). Fruit intake included fruit and 100% fruit juice;
vegetable intake included fried potatoes and vegetable juice. The
serving sizes were defined according to the U.S. Food Guide
Pyramid, where %2 cup of cooked vegetables or fruit was a serving
(DHHS, 2000). Criteria for fruit and vegetable servings were the
minimum recommended intakes from this guideline (DHHS,
2000). Responses were marked 0-4+ for fruits and 0-5+ for
vegetables with 4+ and 5+ truncated to 4 and 5, respectively,
in the calculations. Investigators categorized subjects for
action/maintenance stages, if they answered eating >5 servings
for fruit and vegetables per day (Glanz et al., 1994). Then,
intention and time period for eating enough fruit and vegetables
were asked for further stage divisions (Serdula et al., 1993; Van
Duyn et al., 1998). Respondents were classified as in the
pre-contemplation stage when they did not intend to eat five or
more servings of fruit and vegetables. Participants were in the
contemplation stage when the algorithm indicated they intended
to eat these amounts within 6 months. They were considered
to be in the preparation stage when they intended to eat the
recommended servings within 30 days. Thus, the staging items
provided both a stage of change for each participant, as well
as one of the measured of total of fruit and vegetable intakes.

Demographic data included age, marital status, number of
children, status as pregnant or lactating, and participation in other
food related government programs. One program of interest was
the Special Supplemental Nutrition Program for Women Infants
and Children (WIC) that provides coupons for foods high in
protein, iron, calcium, vitamin A and vitamin C plus one
30-minute diet counseling session every six months. WIC is a
large, federally funded effort to reduce nutrition-related risks in
order to improve birth outcomes and early childhood develop-
ment. The program provides certain foods and nutrition education
to pregnant, postpartum, and breastfeeding women and their
infants and children up to age five. The other program of interest
was Project FRESH (Farm Resources Expanding and Supporting
Health), a special summer program available to some women
in WIC where they receive $20 of food coupons redeemable for
fresh fruits and vegetables at farmers markets. Race was self-ide-
ntified as Anglo-American, African American, Asian American,
or Other.

Fruit and vegetable intakes were extracted from two pre 24-hr
recalls and one post dietary recalls collected using the regular
EFNEP questionnaire form and following the standardized
multiple pass method (Conway, 2003). The county community
workers collected the dietary recalls, that were photocopied and
mailed to the researchers for tabulation of fruit and vegetable
servings according to Y2 cup equivalents as defined by the U.S.
Food Guide Pyramid (DHHS, 2000). Two days of intakes from
the baseline were averaged for the servings of fruit and the
serving of vegetables.

Analysis

The Statistical Package for Social Science (SPSS, version 12.0
for Windows) was used for data analysis. The difference of the
pregnant/lactating women and other community nutrition
program participation and fruit and vegetable intakes were
compared between control and experimental groups at the
baseline using x-test and student’s t-test, respectively. The
differences in the servings of fruit and vegetable intakes by stage
of readiness to eat fruit and vegetables were tested using Analysis
of Variance, followed by Tukey’s multiple comparison tests.
Linear trend of fruit and vegetable intakes was also tested along
with the stage of change. The differences of fruit and vegetable
intakes before and after intervention in both control and
experimental groups were tested by paired t-tests and MeNemar
test. The movements of stage of change after intervention were
examined by test of marginal homogeneity.

Results

Community workers in the control county recruited 53
participants over the two month recruitment, and those in the
experimental county recruited 90. At the baseline there were
significant differences in age and race as well as participation
in WIC (Table 1).

The age ranged from 17-65 years in the control country and
14-41 years in the experimental county. Women in the control
county were older than those in the experimental county by about
4 years (p<0.001). The percentages of pregnant or lactating
women were 36.0% in control and 40.9% in the experimental
counties. About half (48.0%) of the women in the control county
were Anglo-American (30.0% African-American and 18.0%
Asian) compared to 82.6% in the experimental county (10.0%
African American and no Asian). Nearly all of the women in

Table 1. Demographics of EFNEP participants from two counties  (n=143)
Characteristics ?::;?)I Exp(irzigwtt)e)ntal P value

Mean + SD¥

Age (yr)" 293+7.3 255+59 0.001

Duration of intervention (day)”  77.1+32.1 46.1+18.6 <0.001
Percentage

WIC participation? 53.1 97.8 <0.001

Project FRESH participation 43.6 28.8 0.114

Pregnant & lactating 36.0 40.9 0.570

Race/Ethnicity® <0.001

Anglo-American 48.0 82.6

African American 30.0 10.9

Asian American 18.0 0

Other 4.0 6.5

' Means differed significantly student t-test,
2 Percentages differed significantly by Chi-Square test,
9 Standard Deviation
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Table 2. EFNEP participants” fruit and vegetable intakes from dietary recalls
and from stage of change instrument (Glanz, 1994) at baseline

(n=143)
Control County Intervention County
(n=53) (n=90) p-value
Dietary recall Mean + SD*
Fruit (servings) 12£12 15+15 0.333"
Vegetables (servings) 27+16 26+1.4 0.839"
Fruit & vegetable (serving) 39+24 41422 0.640"
Percentage
>5 serving fruit & vegetable 245 38.6 0.243?
Stage of change 0.318%
Pre-contemplation 6.0 43
Contemplation 18.0 11.8
Preparation 30.0 28.0
Action 34.0 29.0
Maintenance 12.0 26.9

Vb value by student t-test
2 p value by Chi-Square test
9 Standard Deviation

Table 3. Total servings of fruit and vegetables from two dietary recalls by stage

of change at baseline (n=143)

Stage of change Percentage Fruit and vegetables (serving)"
Pre-contemplation 49 1.8+1.0°
Contemplation 14.0 24+12°
Preparation 28.7 38+1.8%
Action 30.8 43£21%
Maintenance 21.7 55+28°
Linear Trend <0.001?

abe,

. Different superscript letters mean significant difference among groups by Tukey
multiple range test at «=005,

Y Servings differed significantly by ANOVA at p value (0,001

9 inear trend of fruit and vegetable servings by stage of change

Table 4. Percentages in stage of change for fruit and vegetables plus fruit and
vegetable servings from dietary recalls before (2 days) and after
intervention (1 day) (n=143)

Control group Experimental group

Before  After P value Before After P value
Precontemplation (%) 6.0 00 0005" 43 0.0 <0.001?

Contemplation (%) 18.0 6.7 11.8 34
Preparation (%) 30.0 31.1 28.0 22.5
Action (%) 34.0 44.4 29.0 38.2
Maintenance (%) 12.0 17.8 26.9 36.0

>5 serving fruit and

3) 4)
vegetable (%) 21.7 37.0 0.189 31.5 46.1  0.026

Fruit & vegetable
(servings, Mean + SD)
7

39424 46+26 02217 41422 47+2.7 0.057°

p value between before and after intervention by test of marginal homogeneity
in control

p value between before and after intervention by test of marginal homogeneity
in experimental

) p value between before and after intervention by McNemar test in control

; p value between before and after intervention by McNemar test in experimental
)

2

o &

p value between before and after intervention by paired t-test in control
p value between before and after intervention by paired t-test in experimental

o

the experimental county participated in WIC compared to 46%
in the control county (p<0.001). Although there were differences
in age, race, intervention duration and other community nutrition
program participation between the control and experimental
counties, the fruit and vegetable intakes from 2 dietary recalls
did not significantly differ at the baseline (Table2). Before
intervention, the average servings of fruit and vegetables were
3.9 in the control and 4.1 in the experimental county. The
percentages of subjects eating less than 5 servings of fruits and
vegetables were 75.5% in the control and 61.4% in the
experimental county. In dietary recall data not shown, the women
who were pregnant or lactating did eat significantly more fruit
and vegetables than those who were not pregnant or lactating
by about one serving per day.

The intakes of fruit and vegetables differed among stages by
ANOVA (Table 3) and between those in pre-contemplation,
contemplation and preparation versus those in maintenance.
There was a linear trend in consumption of fruit and vegetables
with the Stage of Change (p<0.001). After intervention,
participants in both counties significantly advanced in their stage
of change by test of marginal homogeneity (Table 4). The
percentage of people eating equal to or more than 5 servings
was significantly increased in the experimental county (p<0.05,
by McNemar test) but not in the control country. However, the
average number of servings of fruit and vegetables were not
significantly increased although about 1/2 serving of intakes were
increased in both counties.

Discussion

This study demonstrated that the ERIB3 curriculum enhanced
with TTM derived processes to promote eating fruit and vege-
tables was effective in increasing the percentage of participants
eating 5 or more servings of fruits and vegetables. The percentage
of participants who advanced stages after the program increased,
however, in both counties, demonstrated mixed results. Fruit and
vegetable intakes were not increased significantly, although in
both counties intakes were about 2 serving per day larger after
intervention. There are several possible explanations such as
unexpected baseline differences between counties, lack of power
due to small sample size, and that the ERIB3 curriculum, either
regular or TTM enhanced, was not intensive enough to produce
the desired change specific to fruit and vegetables.

Our finding of an average baseline intake of about 4.0 servings
of fruit and vegetables in the present study is similar to that
reported by another study for WIC participants, but higher than
that reported for young adults (Havas ef al., 1998; Richards et
al., 2006). Our findings of only 24-38% of women eating 5 or
more servings of fruit and vegetables was somewhat lower than
the 40% from the 1999-2000 National Health and Nutrition
Examination Survey using 24 hour recall data (Guenther PM et
al., 2006). Such findings support that women from limited
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income families are indeed a high risk group for low intakes
of fruit and vegetables.

The linear trend observed in servings of fruit and vegetables
from pre-contemplation to maintenance stage supports the
validity of the TTM staging instrument. Recent studies using
TTM to increase fruit and vegetables have expanded other aspects
of the theoretical model to promote change such as the processes
of change, self-efficacy and decisional balance (Greaney et al.,
2004; Greene et al., 2004; Nitzke et al., in press; Henry et al.,
2006). Interventions to promote eating fruits and vegetables based
on TTM have been found to be effective in several studies (Havas
et al., 2003; Perkins-Porras et al., 2005; Richards et al., 2006;
Steptoe et al., 2003). Richards and colleagues reported a one
serving increase of fruit and vegetable consumption in young
adults (Richards et al., 2006). Two other studies with larger
samples reported increased consumption by approximately 0.5
servings per day (Havas et al., 1998; Nitzke, in press) which
was similar in size to our findings.

There were several strengths to this study. The study adapted
an existing intervention program for use with limited income
families with children having potential for wide replication and
distribution. The intervention was based on a theory of health
behavior change and used established instruments, facilitating
comparisons and targeting curriculum improvements. The
intervention enhancements were developed based not only on the
literature but also in conjunction with county community level
practitioners. The baseline differences were unanticipated given
the similarity in county demographics. Upon reflection, this
might have been due to striking differences in the demographics
of the community workers. Community workers in the interven-
tion county were 8 Anglo-American and one African American
in contrast to those in the control county with 4 Anglo-American;
3 African American, one Hispanic and one Asian American. The
greater diversity of participants in the control county likely
reflected the greater diversity of community workers there. The
high percentage of pregnant and lactating mothers in the sample
was not anticipated and might have also influenced the findings.
Another limitation was the inability to control the duration of
intervention, so that it was three-fourths longer in the control
than in the experimental county. Finally, although we used an
instrument well accepted at the time, assessing stage of change
separately for fruit and for vegetables is now a more accepted
practice in nutrition education.

In conclusion, we encourage health professionals to apply
lessons learned from this intervention and continue to pursue
theoretically based interventions to change dietary behaviors.
More intensive programs enhancing access to low cost fruit and
vegetables and/or reducing barriers to intake are likely to be
needed to improve intakes enough to reduce dietary risk for
chronic diseases.
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