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Abstract

Objective: To examine the impact of Nutrition for Life (NFL), a goal-setting nutrition
education program, on the knowledge, self-efficacy and behaviour of adults
eligible for Supplemental Nutrition Assistance Program-Education.

Design: NFL was developed using a 4-week goal-setting behavioural strategy
focused on nutrition, physical activity and meal planning techniques. A quantita-
tive repeated-measures design using self-reported data was collected at pre- and
post-interventions and at 1-week and 1-month follow-ups.

Setting: Two Federally Qualified Health Centers in Philadelphia, PA, USA.
Participants: A total of ninety-eight participants enrolled in the intervention; the
majority were women (80-2 %), Black/Non-Hispanic (75-0 %) and 45-54 year
old (39-6 %).

Results: Participants showed significant improvement in knowledge, self-efficacy
and behaviour. Specifically, mean daily intake for vegetables increased by 0-31 cup
(P < 0-05) and for fruits by 0-39 cup (P < 0-01) at 1-week follow-up. Participants
also showed healthier behaviour at 1-month follow-up. Planning at least seven
meals per week increased from 14-8 to 50 % (P < 0-01), completing at least
30 min of physical activity every day in the last week increased from 167 to
36 % (P < 0-01) and consuming water with all meals increased from 39 to
70-6 % (P < 0-0D).

Conclusions: The implementation of a goal-oriented nutrition education program
offers a promising approach at achieving positive behaviour change among
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The Supplemental Nutrition Assistance Program-Education
(SNAP-EQ) is the largest federally funded program support-
ing science-based behavioural focused nutrition education
and obesity-prevention efforts targeting low-income popu-
lations in the USAY, The goal of SNAP-Ed is to help SNAP-
eligible households and SNAP recipients make healthy
lifestyle choices on a limited budget consistent with the
Dietary Guidelines for Americans (DGA)® and United
State Department of Agriculture (USDA) food guidance.
The program is offered in all fifty states, District of Columbia
and several US territories, with each identifying at least one
SNAP-Ed administrative and implementing agency that is
responsible for including evidence-based and USDA-
approved obesity prevention strategies in their SNAP-Ed
plans®. Approved curricula must demonstrate positive

*Corresponding author: Email vkaramania@phmc.org

9/10.1017/51368980019004518 Published online by Cambridge University Press

Program evaluation

effects on individual behaviours related to food and
physical activity environments. In an effort to promote
behaviour change and decrease SNAP-Ed participation
dropout, curricula that offers short-term education inter-
actions are of particular interest to SNAP-Ed implementing
agencies»¥. Although nutrition education is essential to
achieving dietary and physical activity changes, only a lim-
ited number of studies and curricula have been published
on SNAP-Ed programs utilising a goal-setting approach
with replicable outcomes®.

Behavioural focused approaches have become an integral
part of the design, implementation and evaluation of public
health interventions” ¥, Research has shown that nutrition
education interventions that utilise goal-setting strategies have
been instrumental at understanding factors related to dietary
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choices and effectively influencing behaviour change1>,
Studies that have been successful at implementing this
approach are those designed to set specific goals, promote
feedback through self-monitoring and encourage participant
commitment”. Locke and Lantham have utilised a goal-
setting theory in the work environment showing that employ-
ees who select specific behaviour goals were more likely to set
challenging ones and successfully change their behaviours®.
In addition, a review of literature by Shilts et al. demonstrated
that assigning goal setting was more effective than self-setting
goals at maintaining desirable outcomes and that proximal
goals might be more effective at promoting behaviour change
compared with distal goals"”. Additionally, literature on
effective approaches to incorporating goal setting among
racial and ethnic minorities™® as well as low-income com-
munities is limited?”, especially among SNAP-Ed programs.

Goal setting has been used in the public health field to
guide interventions and help individuals regulate their own
behaviours. To address the gaps in literature on goal-setting
approaches for obesity prevention in SNAP-Ed, this study
examines the impact of a goal-oriented nutrition education
strategy on the knowledge, self-efficacy and behaviour of
adult SNAP-Ed participants.

Methods

Curriculum and program framework
The development of Nutrition for Life (NFL) was aligned
with the USDA MyPyramid/MyPlate guidance and the
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2010 DGA® and utilised a goal-setting approach to offer
knowledge, motivation and tools to help adult individuals
build the skills needed to make practical changes for a
healthy lifestyle. NFL education was delivered in four
90-min weekly sessions over 1 month. The intervention
was designed to be short to reduce participant dropout
and test whether short-term education could positively
affect knowledge, self-efficacy or behavioural change.
The sessions were designed to focus on a specific nutrition
area and build upon knowledge and skills gained in pre-
vious sessions. Participants received a booklet with nutri-
tion information and activity guides aligned with the
session content. At the end of each session, participants
were presented with a list of three healthy behaviours
and asked to select one behaviour to work on during the
time between sessions (Fig. 1). Additionally, participants
shared their goal selection with other group members
and discussed potential strategies to improve eating habits
and activity patterns for the upcoming week.

Setting

The four-part nutrition series was conducted at two Federally
Qualified Health Centers (FQHCs) serving SNAP-eligible
communities in Philadelphia, PA, USA. These FQHCs provide
comprehensive primary healthcare, family planning, disease
management and social services to men, women and chil-
dren. Each series was conducted in a classroom setting with
groups of 5-10 individuals. Sessions were led by a health
educator from Health Promotion Council of Southeastern

BEHAVIOUR

Option 1. Eat three portions of vegetables and two portions of fruits
per day.

Option 2. Choose non-fat or low-fat dairy products.

Option 3. Make half of your grains ‘whole grains’.

Option 1. Drink less sugary drinks and replace them with water.
Option 2. Eat less fried food and replace them with baked/ broiled/
grilled food.

Option 3. Use food labels to choose low-sodium products.

Option 1. Eat a healthy breakfast at least three times a week.
Option 2. Be physically active for at least 30 min for three or more
days a week.

Option 3. Choose healthier food options when dining out.

Healthy Bodyy D Includes information on D
tiaithy el balancing calories to manage

& weight
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Option 1. Eat a homemade lunch at least three times a week.
Option 2. Use meal planning to organise daily meals.
Option 3. Use a shopping list when grocery shopping.

Fig. 1 (colour online) Nutrition for Life sessions 1, 2, 3, 4 and title, description and behaviour goal selection options, Philadelphia,

April 2014—July 2015
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Pennsylvania, Inc. (HPC), a Philadelphia-based non-profit
organisation.

Program and study recruitment
From April 2014 to July 2015, adults interested in nutrition
education classes were recruited from two FQHCs, two
subsidised housing program sites and parent workshops
at three schools. Participation in the series was voluntary.
Exclusion criteria included those under 18 years of age,
pregnant women and those with an inability to attend all
four sessions. FQHC staff and healthcare providers referred
patients to NFL. Flyers were posted in waiting room areas
and distributed to clients by HPC health educators to pro-
mote self-referral/enrollment. Sample size calculations
were not conducted because participant recruitment was
limited by site capacity, program resources and funding.
All participants in the nutrition education series enrolled
in the exploratory research study and corresponding pro-
gram evaluation. The health educator verbally explained
research requirements, its purpose, procedures, risks and
benefits of participation and confidentiality to each inter-
ested participant at the beginning of the first session. All
program participants completed written consent forms
prior to the start of data collection. Study participants
received a $10 gift card at the completion of each session,
for up to $40 if all four sessions were completed. Study
participants completed a contact form providing their
phone number to be reached at 1 week and 1 month for
follow-up data collection. No additional compensation
was provided for the follow-up measures.

Measurement

Evaluation of NFL education series was focused on assess-
ing changes in knowledge, self-efficacy and goal-setting
behaviour related to the content of the NFL curriculum.
Participant progress was measured before and after each
of the four sessions and 1 week and 1 month after series
completion.

The surveys included questions on knowledge, self-
efficacy and behaviour related to the content of the session.
Knowledge was measured using the sum of correct responses
to a series of multiple choice questions focused on the content
of each session. Nutrition-related self-efficacy was measured
using responses from a series of statements on a four-point
Likert scale (‘1 = not confident at all’ to ‘4 = very confident).
Higher scores (range 1-4) indicated a higher level of nutrition-
related self-efficacy. Behaviour change was measured using
responses from a series of behavioural questions, correspond-
ing to participant’s nutrition-related behaviours during the
past week.

Participants were asked to provide demographic infor-
mation (age, race/ethnicity and gender) on the first session
survey. Beginning with the second session, each pre-
survey included follow-up behavioural questions based
on the goal participants chose to work on at the previous
session. At the close of each session, the self-efficacy and
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knowledge measures were repeated to determine immedi-
ate changes in these areas. The surveys were self-
administered, and the health educator was available to
assist with survey completion as needed (e.g. supporting
those with low literacy levels etc.).

All participants who agreed to be part of the study were
contacted by research staff to complete a follow-up survey
by phone at 1 week and 1 month after the last session. The
follow-up survey included the same nutritional and physi-
cal activity behavioural questions from the previous
surveys to assess longer-term impact of the nutrition edu-
cation series.

Data analysis

Researchers performed descriptive statistical analysis on
demographic data and compared collected measurements
at each of the ten intervention stages. Frequency distribu-
tions were used to describe participant age, gender and
race. Knowledge change was measured using a series of
McNemar's tests. Ordinal self-efficacy and behaviour
change questions were analysed using Wilcoxon matched
pair signed-rank tests. Fruit and vegetable consumption
questions were treated as continuous and analysed using
paired ¢ tests. Significance was set at P < 0-05. All data
analyses were conducted using the Statistical Software
Package IBM SPSS Statistics (version 24.0, SPSS, IBM
Corp., 2013).

Results

Sample characteristics

Table 1 shows demographic characteristics of NFL partici-
pants. A total of ninety-eight adults enrolled and participated
in at least one nutrition education session within the four-
partseries. Nearly three-quarters (73-5 %) of enrolled partici-
pants completed the full series (1 72), and among those,
70-8 % also completed the 1-month follow-up survey
(n 51). The majority of participants identified as Black/
Non-Hispanic (75-0 %) and female (80-2 %). The age of
participants ranged from 18 to 75 years with 45-54 year
old (39-6 %) being the largest age group.

Nutrition knowledge change

Participants completed a series of knowledge questions at
the beginning and end of each session, for a total of twenty-
seven questions. Results presented describe knowledge
questions directly related to the positive behavioural out-
comes discussed later in the manuscript. These include rec-
ommended daily vegetable consumption, recommended
daily fruit consumption and recommended physical activ-
ity (Table 2).

Self-efficacy change

Participants also completed a series of nutrition and physi-
cal activity related self-efficacy questions at the beginning
and end of each session, for a total of thirty-five items.
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Table 1 Demographic characteristics and enrollment status of
nutrition for life adult participants in Philadelphia, April 2014—July
2015

Completed
Enrolled series Follow-up

Characteristics (n 98; %) (n72; %)  (n51; %)
Gender

Male 194 194 15.7

Female 80-2 80-6 84-3
Age, years

18-24 5.2 56 39

24-34 7-3 4.2 2.0

35-44 16-7 13-9 11-8

45-54 396 389 392

55-64 229 27-8 294

65-74 73 83 11-8

75+ 1.0 1.4 2.0
Race/ethnicity

White/Non-Hispanic 4.2 4.2 39

White/Hispanic 10-4 9.7 7-8

Black/Non-Hispanic 75-0 72.2 78-4

Black/Hispanic 9-4 12.5 7-8

Asian 1.0 1.4 2:0

Table 2 Correct responses to selected knowledge items in the
evaluation of nutrition for life adult participants, Philadelphia, April
2014-July 2015

Pre-test Post-test
Knowledge questiont (%) (%) Pt
What is the recommended amount 184 735 <0-001*
of vegetables you should eat
every day? (n 98)
What is the recommended amount 39-8 64-3 <0-001*
of fruit you should eat every
day? (n 98)
What is the recommended amount 575 71-3 <0-05**

of physical activity? (n 80)

*Significantly different at P < 0-001.

**Significantly different at P < 0-05.

1There were no knowledge questions directly related to water consumption or meal
planning, the two other categories of interest for behavioural outcomes.
FMcNemar's test used to determine significance for pre-/post-paired data.

Cronbach alpha coefficients for all four sessions were
greater than 0-7, indicating an acceptable level of internal
consistency. Participant self-efficacy significantly improved
at each session (P < 0-001) and for twenty-five specific
nutrition and/or physical activity areas explored in the
NFL curriculum (P < 0-05). Table 3 compares the pre-
and post-mean, median, sp and interquartile ranges for
ten individual questions aligned with observed behaviour
change outcomes in the areas of fruits and vegetable con-
sumption, water consumption, physical activity and meal
planning. There were significant differences in pre-test
and post-test self-efficacy scores for these topics except
for water consumption.

Bebaviour change

Participant nutrition and physical activity related behaviour
were assessed at three time points: (i) at the beginning of
each session for behaviours related to the content of that
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session; (i) at the beginning of each subsequent session
(1-week follow-up) for behaviours related to the selected
goal from the prior week and (iii) at 1-month follow-up
for all behaviour items. Table 4 lists the percentage of par-
ticipants who selected each goal. Goals related to increased
fruit and vegetable consumption (session 1), decreased
sugary drink consumption (session 2) and physical activity
(session 3) were most frequently selected. Session 4 behav-
iour change goals related to meal preparation were evenly
split across categories.

Behaviour change related to fruit and vegetable con-
sumption increased at 1-week follow-up, but plateaued
at 1-month follow-up (Fig. 2). At 1-week follow-up, partici-
pants increased their mean daily intake of vegetables by
0-39 cup (P < 0-0D) and fruit by 0-42 cup (P < 0-01). At
1-month follow-up, the increase dropped to 0-25 cup
(P = 0-11) for vegetables and 0-25 cup (P = 0-16) for fruit
and were no longer significant at the P < 0-05 level.

Improvement in some health-promoting behaviours,
however, increased at 1 week and continued to increase
at 1-month follow-up (Fig. 3). Specifically, the percentage
of participants following meal planning guidance (plan-
ning seven or more meals per week) increased from 14-8
to 50-0 % (P < 0-01), and water consumption guidance
(drinking only water at every meal) increased from 39-0
to 70-6 % (P < 0-01). The percentage of participants
exceeding physical activity guidance (at least 30 min of
physical activity every day) increased from 167 to
36-0 % (P < 0-01). Although the percentage of participants
meeting physical activity guidance (at least 30 min of
physical activity 3 d/week) increased, and the change
was NS.

Discussion

The purpose of the current study is to provide evidence that
a nutrition education program supported by a goal-setting
behavioural focus strategy has the potential to improve
nutrition and physical activity-related knowledge and
behaviour among SNAP-eligible individuals. Specifically,
program participants showed improvement in knowledge
related to recommended consumption of fruits and vegeta-
bles and physical activity. Based on reported confidence in
ability to select and prepare healthy foods, participant self-
efficacy increased at the end of the education series.
Significant increases in fruit and vegetable intake were
observed at 1-week follow-up; however, the increase
reached a plateau at 1-month follow-up. The most signifi-
cant increases at 1-month follow-up were related to utilisa-
tion of meal planning techniques, physical activity and
consumption of water. These changes showed a steady
increase throughout the entire follow-up period. Thus, uti-
lising a goal-setting approach as part of a SNAP-Ed program
delivery enables participants to set and attain behaviour
change goals.
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Table 3 Mean changes in perceived intention of nutrition for life adult participants, Philadelphia, April 2014—July 2015

Pre-test Post-test
Interquartile Interquartile
Self-efficacy questiont Mean sb Median range Mean sb Median range P
Eat three cups vegetables at least 4 d/week (n 78) 317 0-87 3 2-4 344 071 4 3-4 <0-05**
Eat two cups fruit 4 d/week (n 78) 318 094 3 34 344 071 4 3-4 <0-05**
Make water your main beverage throughout the 3-61 0-66 4 3-4 3:69 0-70 4 4-4 i
day (n72)
Choose water when dining out or eating fast food 3-59 0-68 4 34 362 0-61 4 3-4 i
(n72)
Find a physical activity that you enjoy (n 64) 344 0.77 4 3-4 3:57 0-70 4 3-4 <0-05**
Make time to be physically active most days of the ~ 3-12 0-88 3 2-4 345 0-75 4 34 <0-05**
week (n 64)
Make exercise a regular part of your routine (n 64) 3.06 0-96 3 2-4 359 0-66 4 3-4 <0-05*
Plan menus for the coming week (n 74) 2.88 1.06 3 2-4 3:34 0-83 4 3-4 <0-001*
Use a grocery list when you shop (n 74) 321 1.08 4 2.75-4 3-57 0-66 4 34 <0-05**
Plan healthy snacks for the week (n 74) 316 0-99 4 2-4 353 0-71 4 3-4 <0-001*
*Significant difference at P < 0-001.
**Significant difference at P < 0-05.
***No significant difference.
tComparisons were performed using Wilcoxon signed rank tests. Scale: 1 = ‘not confident’ to 4 = ‘very confident'.
. . ) " ) 2:5
Table 4 Selection of behaviour goal by session of nutrition for life c
adult participants S
g 225
Participant ?
Behaviour change goals selection (%) § E )
>
Session 1 (n 62) E a
Eat three cups of vegetables and two cups of 61-3 o
fruit every day g 175
Choose non-fat or low-fat dairy 194 g
Make half of grains whole grains 194 < 15
Session 2 (n 63) ' -
Decrease sugary drinks and replace with water 41.3 Baseline fll'l\(/)vx_eui f:)'l:\g\zr_]g;
Decrease fried foods and replace with baked/ 333
broiled/grilled _ Fig. 2 Average daily cups consumption of fruits and vegetables
Use food labels to choose low sodium 25-4 (n 36) at baseline, 1-week post-intervention and 1-month post-
products intervention for Nutrition For Life participants. Wilcoxon signed
Session 3 (n 69) , rank tests showed significant differences in fruit and vegetable
Physically active for at least 30 min at least 44.9 consumption at 1 week (P < 0-01). —e—, Fruit*; , vegeta-
Ea? : ﬁe‘gﬁﬁk breakfast at least three fimes per 34.8 bles**. *One-week follow-up significant at P < 0-01; **one-week
week Y follow-up significant at P < 0-05
Eat a balanced meal at least five meals per 20-3
week and primary prevention to decrease risk factors for diet-
Session 4 (n 37) L . (22
Eat a homemade lunch at least three times per 35.1 related chronic diseases among low-income families'“~.
week Lastly, the application of specific goal-setting provides
Use meal planning to organise daily meals 32:4 a strategy for organising nutrition and physical activity
Choose healthier food options when dining out 32:4

Results of this study are aligned with previous findings.
The participation in SNAP-Ed evidence-based interventions
has a positive influence in nutrition-related behaviours
intention among SNAP-Ed participants"®. Participation in
SNAP-Ed services supported by a small monetary incentive
has the potential to encourage individuals to initially enroll
and improve retention rates for populations that are particu-
larly hard to reach and follow-up®2Y, In addition, integrating
SNAP-Ed services into primary care settings, such as FQHCs,
can support efforts and activities related to health promotion
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information into practical and manageable steps for at-risk
and low-income populations®?¥ and should potentially
be considered as a fundamental component of successful
interventions.

Based on literature review and findings from the current
study, successful goal-setting strategies to promote healthy
behaviour were particularly effective among the SNAP-Ed
audience if the process included: (i) participant self-
assessment and self-affirmation; (ii) selection of a specific
goal and (iii) commitment to short-term changes.

Limitations
Despite important findings, our study has the following
limitations. This study did not determine whether the effects
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follow-up

1-Month
follow-up

Baseline

Fig. 3 Percentage of Nutrition For Life participants who met
guidelines for health promoting behaviours related to water con-
sumption, meal planning and exercise at baseline, 1-week post
intervention and 1-month post-intervention. Wilcoxon signed
rank tests showed differences between baseline and one-month
follow-up for all three categories (P < 0-01). —A—, Drank only
water at every meal**; —e—, planned more than seven of their
weekly meals™; , exercised for more than 30 min every-
day™*. **One-month follow-up significant at P < 0-01

of goal setting are sustained beyond the 1-month post-
intervention assessment. Data on sustainability of nutrition-
related knowledge and behaviour change would strengthen
the results of this study as well as increased duration of
engagement of participants beyond the 1-month nutrition
education series. The pre—post questionnaire utilised in the
current study is a self-reported instrument; participant esti-
mates on behaviour change may include overestimation of
actual behaviour change®. Improvements in subsequent
behaviours reported by participants might be a consequence
of their awareness of being studied®-3Y, This research study
did not use a control group, which limits the causal inference
of the results. Given that NFL is a community-based, direct
education program that relies on voluntary participation, a
randomised design was not feasible. The small sample size
prevents generalisability of findings to the broader SNAP-
Ed population, and it is unclear whether these results would
persist in a larger study group. While the program retention
rate of 73-5 % was relatively high for the SNAP eligible pop-
ulation, individuals who continued with the program may
have had greater resources and higher levels of motivation
for change in behaviour and knowledge than the general tar-
get population of this study. To increase retention rates, par-
ticipants who completed the program were provided with a
monetary incentive, which might have influenced their deci-
sion to continue participating. Further, the 1-month follow-up
sample was 52 % of the original program sample and is only
representative of those who successfully completed the
program, not the original study cohort. The small sample size
of this preliminary study provides estimates for SDs and effect
sizes and inform sample size calculations for future, more
rigorous goal-setting nutrition education studies. Finally,
although over half of participants reported this was their first
SNAP-Ed lesson, there was diversity in the number of lessons
participants had taken previously. It is possible participants
who had attended multiple lessons had greater exposure to
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nutrition education and intention to change compared with
new, first-time participants.

Conclusion

The current study builds on the recent literature that dem-
onstrates the impact of goal-setting approaches to changing
lifestyle behaviour including consumption of healthy foods
and promotion of physical activity!43?. The positive corre-
lation between changes in knowledge and subsequent
behaviour makes the design of this curriculum a practical
and valuable approach for delivering SNAP-Ed programs.
Further studies may strengthen the result by following
SNAP-Ed participants over time to determine if knowledge
and behaviour change are sustained. Conducting qualita-
tive interviews with participants could provide a more
in-depth understanding on behaviour selection, social sup-
port, behaviour control and other promoters and barriers to
successful behaviour change. The current study demon-
strates implementing goal-setting behaviour strategies to
deliver SNAP-Ed programs is effective at producing posi-
tive outcomes among adults and emphasises the impor-
tance of supporting federally funded nutrition education
programs.
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