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Abstract: The objective of the study
was to assess the relationship between
participation in the Expanded Food
and Nutrition Education Program
(EFNEP) and food-related behavior
change, as measured by the Healthy
Eating Index (HEI)-2005, using a
single-state, case study approach. Pre-
EFNEP and post-EFNEP participation
HEI scores as well as demographic,
geographic, socioeconomic, and
program participation characteristics
Jfrom fiscal years 2013-2016 were
analyzed using summary statistics and
Ordinary Least Squares regressions.
HEI scores were adjusted for age, sex,
race, rural/urban residence, county,
highest grade achieved, income,
number of children, public assistance
programs, and number of hours

in EFNEP in the analysis. The tolal
HEI score and several HEI subscores
improved from pre-EFNEP 1o post-
EFNEP at the 5% significance level or
better. Sodium and total grains scores
decreased post-EFNEP: P=.003 and
P = .05, respectively. Participation in
Women, Infants, and Children or the
Supplemental Nutrition Assistance

Program had no effect on HEI scores
or changes in scores post-EFNEP.
Spending less than 7 bours in the
program was associated with a smaller
improvement in total HEI score

(P =.05) and an increased intake

of sodium (P = .03), compared with

Introduction

In 2017, 12.3% (15.6 million) of
American households lived in poverty
and 11.8% (15 million) of US households
were food insecure.™* Maine has the
ninth highest rate of food insecurity in

! Poor diet quality can leave individuals
and families who are food insecure
at a higher risk for physical and
mental health issues, such as
obesity, diabetes, and depression. i

spending 7 to 16 hours in the program.
Overall, EFNEP participation was
associated with improvements in diet
quality.

Keywords: Expanded Food and
Nutrition Education Program (EFNEP);
Healthy Eating Index (HED); nutritive
quality; eating behavior; nutrition
education

the nation and the highest rate of food
insecurity in New England.> Food
insecurity has a considerable effect on
diet quality; it has been associated with
decreased consumption of fruits,
vegetables, and whole grains, which the
food insecure population may replace
with calorie-dense, highly processed
foods.* Poor diet quality can leave
individuals and families who are food
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insecure at a higher risk for physical and
mental health issues, such as obesity,
diabetes, and depression." Higher rates
of obesity have been found among low-
income individuals,”” especially low-
income women and children.*” Health
care costs associated with the treatment
of obesity are estimated to range from
$147 to $210 billion per year."""" Because
low-income individuals are more likely
to be food insecure,'* the relationship
between food insecurity and health
disparities warrants public health action
in the form of education and food
assistance. "

Programs have been implemented in
the United States to aid the low-income,
food insecure population in acquiring
the knowledge, skills, and behaviors
necessary to facilitate a healthy diet and
to improve the overall well-being of
these individuals and families. The
Expanded Food and Nutrition Education
Program (EFNEP), delivered nationally
through the Cooperative Extension
System, provides interactive nutrition
education to low-income families in a
community setting using a
paraprofessional (peer educator)
model."*” In addition to EFNEP, other
federal programs deliver nutrition
education to low-income families. The
Supplemental Nutrition Assistance
Program Education (SNAP-Ed)™ provides
nutrition education to SNAP participants,
and the Special Supplemental Nutrition
Program for Women, Infants, and
Children (WIC) offers nutrition education
and supplemental foods to eligible
participants."” Both WIC and SNAP-Ed
serve an audience similar to that for
EFNEP. Therefore, many EFNEP
participants also participate in, and
receive education from, these 2
programs. EFNEP, SNAP-Ed, and WIC
have all documented success in
improving diet quality and nutrient
intake in adults."**

In Maine, EFNEP uses the evidence-
based-Eating Smart—Being Active
(ESBA) curriculum to deliver nutrition
education, meeting the 4 core areas of
EFNEP: diet quality and physical activity,
food resource management, food safety,
and food security."**’ The ESBA

curriculum delivered during the
evaluation period is based on 8 lessons
designed to be taught in 8 to 12 hours.
Dosage is important in nutrition
education because there needs to be a
balance between providing enough time
for information and skills to be retained
and practiced while making the
educational opportunity brief enough to
prevent fatigue and dropout of
participants.”' Nationally, EFNEP
effectiveness and self-reported dietary
change in adults are measured using a
standardized behavior questionnaire and
a 24-hour diet recall, preprogram and
postprogram participation. The diet recall
is administered in a group or individual
setting and the 5-step multiple pass
method is utilized in Maine. The 5-step,
multiple pass method elicits information
on foods consumed and portion
sizes.”** Further probing can capture
frequently forgotten foods as well as time
and occasion of foods eaten.”* The
5-step, multiple pass method has been
validated in adult populations.”* From
the 24-hour recall, a Healthy Eating
Index (HED score is generated.

The HEI was created in 1995 by the
Center for Nutrition Policy and
Promotion to monitor the diet quality of
the US population. The HEI measures
diet quality by assessing adherence to
the current Dietary Guidelines for
Americans*¥ In 2016, the nation’s
average HEI score was 59 out of 100,
increasing by nearly 10 points since
1999.% Since its inception, the HEI has
been updated as dietary
recommendations have changed.
Updates to the HEI were conducted in
collaboration with the National Cancer
Institute to reflect the 2005, 2010, and
2015 Dietary Guidelines for Americans.
The HEI-2005” was used to measure diet
quality for EFNEP participants included
in this study from 2013 to 2016 because
the data reporting system for EFNEP only
included the 2005 version at that time.

To calculate the HEI, a scoring
algorithm is applied to the 24-hour diet
recall. A score for each dietary
component is identified by calculating
the ratio of component intake to
component standard. Once each
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component is scored individually, the
scores are summed to calculate the total
HEI score.”” The HEI-2005 score was
found to be a valid measure of diet
quality and internally consistent.”’ The
HEI has been previously utilized to
measure EFNEP outcomes,"***

The relationship between EFNEP
participation and diet quality has been
measured'®***%; however, approaches
have varied. Additionally, some studies
explored the effect of socioeconomic
factors on diet quality of EFNEP
participants™ while others focused on
evaluating specific curriculum.”
Outcome variables also differed from
one study to the other, with some
assessing total HEI** and others focusing
on nutrient intake.” Finally, the
effectiveness of EFNEP curricula delivery
in Maine has never been formally
analyzed utilizing the HEL The present
study can be used to inform and add to
the body of knowledge on utilizing the
HEI to assess dietary quality and
behavior change in an EFNEP setting.

The aims of this study were to use the
HEI to assess the association between
participation in EFNEP and dietary
behavior change using Maine as a case
study. Researchers also explored whether
participation in other food assistance
programs, such as WIC and SNAP, and
hours of direct education had any effect
on change in HEI scores of EFNEP
graduates. Assessing the relationship
between EFNEP participation and
education on the change in dietary
quality of Maine’s low-income population
could create a model for other states to
follow to better understand the impact of
EFNEP delivery.

Methods
Study Design

This study was a secondary analysis of
deidentified data selected from the Web-
Based Nutrition Education Evaluation
and Reporting System (WebNEERS)
software (version 1.2, Clemson
University, SC, 2012), which is the
software used for the storage and
analysis of EFNEP data. EFNEP
participants completed a demographic
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questionnaire prior to starting the
program, which included age, sex, race,
self-reported rural/urban residence,
county, highest grade achieved, monthly
household income, number of children
in the household, and public assistance
programs utilized. Participants also
completed a 24-hour diet recall pre-
EFNEP and post-EFNEP. Paper recalls
were sent to the University of Maine
Cooperative Extension State
Administrative office, where staff entered
data into WebNEERS.

The researchers used data on adult
(age 18 years and older) Maine EFNEP
participants from 2013 to 2016. A total of
1967 adults were enrolled in EFNEP
during that time period, with 1064
completing (graduating from) the
program. Data were limited to those
with complete preprogram and
postprogram information. EFNEP
participants were excluded if they had
missing values that were pertinent to the
analysis or if they had an obvious data
entry error. The estimating sample
included 507 graduates, observed
pre-EFNEP and post-EFNEP. The
University of Maine Institutional Review
Board for the Protection of Human
Subjects determined the study to be
exempt from continuing review because
of the use of secondary deidentified
data.

Variables

The outcome variables for this study
were based on the HEI-2005, which was
used nationally in WebNEERS to measure
diet quality of EFNEP participants until
the year 2016. The HEI includes both
adequacy (higher quantities yield higher
scores) and moderation (lower quantities
yield higher scores) components.
Adequacy components comprise total
fruits, vegetables, total grains, protein
foods, dairy, whole grains, oils, whole
fruits, and dark green and orange
vegetables and legumes. Moderation
components consist of saturated fat,
sodium, and solid fats and added sugars
(SoFAS). Using a 24-hour diet recall, the
score for each dietary component was
calculated as the ratio of intake
compared with the HEI standard. Scores

are then summed to calculate the total
HEI score.

Demographic, socioeconomic, and
geographic characteristics of participants
were considered in assessing HEI scores
pre-EFNEP and post-EFNEP. First, age
was coded as a continuous variable. Sex
was coded as a binary variable for
female versus male. Likewise, race was
coded as a binary variable for nonwhite
versus white. The combination of
multiple races into nonwhite was
necessary because of the small number
of participants in each race other than
white. Rural/urban residence was coded
as a binary variable, and categorical
variables were used to represent county
of residence. Those counties with a small
number of EFNEP participants were
combined with an adjacent county.
Additionally, highest education level
achieved was coded into 3 categories:
less than high school (grade 11 or
below), high school (grade 12, general
education development or some college),
and postsecondary (2-year, 4-year, or
postgraduate degree). Monthly
household income was adjusted for
inflation using the Consumer Price Index
(2015 dollars). The number of children in
the household was coded into 2
categories: 0 to 2 versus 3 or more.
Moreover, although the data contained
information about various public
assistance programs (eg, Child Nutrition,
Head Start, Temporary Assistance for
Needy Families, The Emergency Food
Assistance Program, and others), the
focus of the study was on 2 programs
that targeted an audience similar to the
EFNEP: WIC and SNAP. Each of these
scenarios were coded as a binary
variable. The number of hours spent in
EFNEP were coded into 3 categories: less
than 7, 7 to 16, and more than 16.
Finally, binary variables were created for
each year, from 2013 to 2016, to capture
time trends.

Analysis

All analyses were conducted using
STATA software (Special Edition 14.1,
StataCorp LLC, College Station, TX, 2015).
First, demographic, socioeconomic, and
geographic characteristics of participants
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were reported via frequencies for binary
variables as well as means and SDs for
continuous variables (age, income).
Then, means of HEI scores pre-EFNEP
and post-EFNEP were reported for the
total score and for each component.
Differences in means of HEI scores pre-
EFNEP and post-EFNEP were tested
using Ordinary Least Squares regressions.
This was done by pooling all
observations and adding a binary
variable to indicate post-EFNEP. A full set
of demographic, socioeconomic, and
geographic controls were included in
each model (age, sex, race, rural/urban
residence, county, highest grade
achieved, real monthly household
income, number of children, public
assistance programs utilized, hours spent
in EFNEP, and year of participation). To
complement these regressions, the
importance of other public assistance
programs was considered by estimating a
set of models in which were included
binary variables for WIC, SNAP, or both,
respectively, as well as interactions with
the post-EFNEP indicator (in addition to
individual characteristics). Additionally,
to consider the importance of time spent
in the program, we estimated a set of
models in which were included binary
variables for less than 7 hours and more
than 16 hours (vs 7 to 16 hours) as well
as interactions with the post-EFNEP
indicator (in addition to individual
characteristics).

Results

Frequencies and

Means of Demographic,
Socioeconomic, and
Geographic Characteristics

As outlined in Table 1, the average age
of participants was 32 (SD = 9.7) years,
and the mean monthly income of
participants was $1121 (SD = 749; 2015
dollars). Most of the participants were
female (n = 433, 85.4%) and white
(n = 431, 85%). More than half of the
participants resided in rural communities
(n =351, 69.2%). More than three-
quarters (77.5%) of participants (n = 393)
reported that they had 0 to 2 children in
their household, and 22.5% (n = 114)
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Table 1.

Demographic, Socioeconomic, and Geographic Characteristics of Maine Adult
EFNEP Participants (n = 507).

Characteristic

Age Mean (SD) in Years 32.0(9.7)
Monthly household Mean (SD) in 2015 dollars 1121.1 (748.8)
income
Sex Male 74 (14.6%)
Female 433 (85.4%)
Race White 431 (85.0%)
Nonwhite 76 (15.0%)
Residence Rural 351 (69.2%)
Urban 156 (30.8%)
County Oxford/York 63 (12.4%)
Penobscot/Hancock 57 (11.2%)
Somerset/Kennebec 48 (9.5%)
Androscoggin/Sagadahoc 96 (19.0%)
Aroostook 146 (28.8%)
Cumberland 96 (18.9%)
Highest education Less than high school 53 (10.5%)
level achieved High school 368 (72.5%)
Postsecondary 86 (17.0%)
Number of children 0 to 2 Children 393 (77.5%)
in household 3 or More Children 114 (22.5%)
Public assistance SNAP 354 (69.8%)
programs utilized wic 259 (51.0%)
Both SNAP and WIC 187 (36.9%)
Head Start 137 (27.0%)
Child Nutrition 136 (26.8%)
TANF 96 (18.9%)
TEFAP 34 (6.7%)
Other 94 (18.5%)
Number of hours <7 Hours 134 (26.4%)
spentin program | 7 46 pours 318 (62.7%)
>16 Hours 55 (10.8%)

Abbreviations: EFNEP, Expanded Food and Nutrition Education Program; SNAP, Supplemental

Nutrition Assistance Program; WIC, Women, Infants, and Children; TANF, Temporary Assistance for

Needy Families; TEFAP, The Emergency Food Assistance Program.
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reported that they had 3 or more
children. The highest level of education
achieved by most participants was high
school (n = 368, 72.5%). Of all
participants, 69.8% (n = 354) also
participated in SNAP at the time of
EFNEP participation. Similarly, 51%

(n = 259) were also participating in WIC.
Moreover, 36.9% (n = 187) of participants
were in both SNAP and WIC while
enrolled in EFNEP. A majority of
participants spent between 7 and 16
hours in the program (n = 318, 62.7%). A
total of 134 participants (26.4%) spent
less than 7 hours in the program, and 55
participants (10.8%) spent more than 16
hours in the program.

HEI Scores Pre-EFNEP
and Post-EFNEP

Means of HEI scores pre-EFNEP and
post-EFNEP are presented in Figure 1.
Differences in HEI scores pre-EFNEP and
post-EFNEP were tested using Ordinary
Least Squares regressions, controlling for
individual characteristics. Estimates are
presented in Table 2. As shown in
Figure 1, total HEI score pre-EFNEP (out
of 100 points) was 52.6 (SD = 13.7) and
post-EFNEP was 59.8 (SD = 13.2). When
scores were adjusted for individual
characteristics (Table 2), the difference
from pre-EFNEP to post-EFNEP was 7.18
(P<.001). A similar trend emerged for
total fruits, with a difference in score
from pre-EFNEP to post-EFNEP of 0.94
(P <.001). The difference in score for
vegetables was 0.62, which was also
significant (P < .001). All the following
HEI components showed significant
improvement from pre-EFNEP to post-
EFNEP (Table 2): protein foods
(P =.001), dairy (P < .001), saturated fat
(P =.05), whole grains (P < .001), SOFAS
(P < .001), whole fruits (P < .001), and
dark green and orange vegetables and
legumes (P = .001). Contrary to
expectations, Figure 1 indicates that the
post-EFNEP score for sodium, 2.2
(SD = 2.6) out of a possible 10 points,
was lower than the pre-EFNEP score of
2.8 (SD =2.9). As a moderation
component, this indicates higher intake.
The difference is statistically significant,
controlling for individual characteristics,
as shown in Table 2 (P = .003). Likewise,
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Figure 1.

Mean HEI scores and subscores of Maine EFNEP participants.’
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the post-EFNEP score for total grains, 4.4
(SD =1.2) out of a possible 5 points, was
lower than the pre-EFNEP score of 4.5
(SD = 1.0). Although small, this
difference was statistically significant
when the full set of covariates was added
to the model (P = .05; Table 2). Finally,
the only subscore that failed to change
was that of oils, with a post-EFNEP score
of 5.2 (SD = 3.8) out of 10 versus 4.9

(SD = 4.0) pre-EFNEP. This difference
was not statistically significant (P = .38;
Table 2).

The Effect of WIC, SNAP,
or Both on HEI Scores
and Changes in Scores

As outlined in Table 3, we estimated
models in which we included binary
variables for WIC, SNAP, or both,
respectively, as well as interactions with
the post-EFNEP indicator (in addition to
individual characteristics). There were no
significant differences in the total HEI
score or subscores between people who
participated in WIC, SNAP, or both and
those who did not. Moreover, there were

no significant differences in changes in
total HEI score or subscores as a result of
participating in EFNEP for people who
were also in SNAP, WIC, or both. In
other terms, being in these programs did
not give any added benefit to
participants in terms of the level or
change in total HEI score or subscores.

The Effect of Hours in

EFNEP on HEI Scores

and Changes in Scores

Table 4 presents a different set of
models in which were included binary
variables for the number of hours spent
in EFNEP (less than 7 or more than 16
versus 7 to 16), as well as interactions
with the post-EFNEP indicator, in
addition to individual characteristics.
There were no significant differences in
total HEI score or subscores between
people who spent less than 7 hours or
more than 16 hours in the program
compared with those who spent 7 to 16
hours.

However, participants who spent less
than 7 hours in the program had a

smaller improvement in total HEI score
from pre-EFNEP to post-EFNEP
compared with those who were in the
program for 7 to 16 hours (4.65 vs 8.44;
P =.05). Additionally, participants who
spent less than 7 hours in the program
had a small increase in total grains from
pre-EFNEP to post-EFNEP compared
with a small reduction among those
who spent 7 to 16 hours in the program
(P =.02). Similarly, participants who
spent less than 7 hours in the program
did not experience a significant change
in their dark green and orange
vegetables and legumes score, compared
with an increase among those who spent
7 to 16 hours in the program (P = .04).
Finally, those who spent less than 7
hours in the program had a statistically
significant reduction in their sodium
score (which indicates higher quantities)
compared with those who spent 7 to 16
hours in the program (P = .03). Changes
in scores of participants who spent more
than 16 hours in EFNEP were not
significantly different from those who
spent 7 to 16 hours in the program.
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Table 2.

Differences in HEI Scores of Maine Adult EFNEP Participants From Pre-EFNEP
to Post-EFNEP, Adjusted for Individual Characteristics® (n = 507 Pre-EFNEP and

Post-EFNEP).

Coefficient on

Outcome Post-EFNEP" PValue [ig

Total HEI 718 <.001 0.13
Total fruits 0.94 <.001 0.10
Vegetables 0.62 <.001 0.08
Total grains -0.14 .05 0.03
Protein foods 0.54 .001 0.04
Dairy 1.37 <.001 0.15
Saturated fat 0.44 .05 0.05
Sodium -0.50 .003 0.04
Whole grains 0.72 <.001 0.10
Qils 0.21 .38 0.03
SOFAS 1.58 <.001 0.09
Whole fruits 1.02 <.001 0.10
Dark green and orange 0.37 .001 0.06

vegetables and legumes

Abbreviations: HEI, Healthy Eating Index; EFNEP, Expanded Food and Nutrition Education Program;

SoFAS, solid fats and added sugars.

®Adjusted for age, sex, race, rural/urban residence, county, highest grade achieved, real monthly
household income, number of children, public assistance programs utilized, hours spent in EFNEP,

and year of participation.
®Ordinary Least Squares regression.

Discussion

Pre-EFNEP, the average HEI score in
Maine was 52.6 out of a possible 100
points, which is below the national
average of 59.” However, post-EFNEP,
the average HEI score increased to 59.8,
which is similar to the national average.
This improvement in total HEI score was
found to be statistically significant (P <
.001) when adjusting for individual
characteristics. Several crucial HEI
subscores (such as total fruits, vegetables,
and whole grains) increased significantly
(P < .001). These 3 HEI subgroups are
part of the 4 core educational areas of
EFNEP, and an increased intake of these
food groups is consistent with improved

health outcomes.'*** Because almost all

HEI subgroups exhibited a positive
correlation with EFNEP participation in
Maine, there is modest evidence that
EFNEP is reaching one of its major goals
of improving diet quality of participants.
The dietary behavior change exhibited
by Maine EFNEP participants is
comparable to that of similar studies.
Guenther and Luick' utilized the
HEI-2005 to assess the effectiveness of
EFNEP education in the Mountain Region
of the United States. The authors found
that the average HEI score pre-EFNEP
was 49.1 and improved to 55.2 post-
EFNEP (P < .001). Additionally, average
intake of total fruits, whole fruits,
vegetables, and dark green and orange

18,33
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vegetables and legumes increased
significantly (P < .001) from pre-EFNEP
to post-EFNEP, whereas intake of
saturated fat and SoFAS decreased
significantly (P < .001)." The increase in
total HEI score and several crucial
subscores mirror the results of the
current study, demonstrating the positive
relationship between EFNEP participation
and diet quality.

Another important finding from the
current study was that there were no
statistically significant differences in total
HEI score or subscores between people
who participated in WIC, SNAP, or both
programs compared with those who did
not. Additionally, people who
participated in WIC, SNAP, or both did
not experience an increase in HEI scores
from pre-EFNEP to post-EFNEP. This
suggests that although WIC and SNAP
provide access to supplemental food and
nutrition education (through SNAP-Ed for
SNAP participants), participation in these
programs does not equate to
improvements in diet quality in Maine
EFNEP participants. Additional research
is needed to confirm these findings
nationally.

A key finding in this study was the
relationship between time spent in the
program and HEI score. Spending less
than 7 hours in the Maine EFNEP
program was not as effective at
encouraging positive dietary behavior
change as spending 7 to 16 hours in the
program. Although a higher dosage of
nutrition education is thought to produce
a more positive dietary behavior
change,* based on these results, there
appears to be a “threshold” of education
hours necessary to elicit this positive
change. This could be used to inform
state and national EFNEP leaders about
standardizing educational delivery
models.

Although education through Maine
EFNEP was positively associated with
improvements in the intake of many
food groups, some food groups and
subgroups, such as oils, were not
affected by program participation. In
Maine, EFNEP education about oils
during the time of the study was focused
on the intake of healthy, unsaturated fats.
An ideal outcome of EFNEP participation
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would have been an increase in the oils
score. In this study, there was also a
significant decline in the sodium score,
which means that participants consumed
more sodium after completing the EFNEP
program. Similarly, participants had a
decline in total grains from pre-EFNEP to
post-EFNEP; however, this may have been
mitigated by a significant increase in their
whole grains subscore. We surmise that
participants substituted whole grains for
total grains, which would be a positive
outcome of the program.

Interpretation of the HEI results leads
us to believe that educational lessons on
fruits, vegetables, protein foods, and
whole grains are likely being covered in
more depth than other lessons. It
appears that Maine EFNEP provides
added skills that apply to changes in
these food groups. This is evidenced by
the statistically significant positive HEI
score changes for these food groups
from pre-EFNEP to post-EFNEP.
Conversely, the program did not have a
significant positive effect on the intake of
healthy unsaturated oils or sodium,
which may indicate that lessons on
healthy unsaturated oils and sodium are
not being covered in enough depth to
elicit behavior changes. Nationally,
EFNEP coordinators can use this
information to make changes in
paraprofessional training and emphasis
in curriculum delivery to improve the
effectiveness of EFNEP nationwide.

Limitations

There were some limitations to this
study, such as an underrepresentation of
African American and Asian American
participants. Additionally, only
participants who graduated from EFNEP
were included; consequently, outcomes
of participants who received some
EFNEP education were not measured.
Furthermore, because our study was not
randomized, self-selection bias could be
an issue, where those who elected to
participate in EFNEP may have had
greater positive changes in dietary
behavior because they were motivated to
finish the program. These factors may
lead to overstating the relationship

between EFNEP participation and
positive changes in diet quality.
Moreover, the effect of class type
(individual or group) was not
considered. It is possible that participants
who received one-on-one education
from paraprofessionals had outcomes
different from those who received
education in a group setting. Group or
individual education may also have had
an impact on diet recall collection, even
though the 5-step multiple pass method
was used to collect dietary data in this
study. Finally, whereas there was a
positive correlation between EFNEP
participation and improvement in diet
quality, the present study design does
not allow claims of causality. Future
research, including a control group,
would strengthen the results with regard
to EFNEP’s effectiveness in improving
HEI and would also control for natural
changes in dietary behavior.

Implications for
Research and Practice

The results of this study demonstrate a
positive association between EFNEP
completion and an improvement in diet
quality of program graduates. Through
continued and expanded long-term
evaluation of EFNEP, greater recognition
of the positive relationship between
EFNEP participation and diet quality will
be more widely disseminated, and
program recognition will be expanded
through national health promotion
efforts.
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