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Cooking Matters for Adults Improves Food
Resource Management Skills and Self-confidence
Among Low-Income Participants
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ABSTRACT
Objective: Determine the impact of Cooking Matters for Adults (CM) on food resource management
(FRM) skills and self-confidence 6 months after course completion.
Design: Quasi-experimental design with nonequivalent comparison group and 6-month follow-up.
Setting: Cooking Matters for Adults programs in CA, CO, ME, MA, MI, and OR.
Participants: Participants in CM attending classes in April to July, 2016 (n ¼ 332); comparison group
(n ¼ 336).
Intervention: Cooking Matters for Adults educated low-income adults to shop for and prepare healthy
meals economically using hands-on meal preparation, facilitated discussion, and an interactive grocery
store tour. Classes met for 2 hours, once a week for 6 weeks.
Main Outcome Measure(s): Food resource management practices; FRM self-confidence (ie, in shopping for and preparing healthy foods on a budget); worrying that food might run out.
Analysis: Pearson’s chi-square test and t tests identified measures associated with outcomes of interest
and between-group differences. Repeated-measures linear mixed models with fixed and random
effects were used to examine differences in outcomes between participants in CM and nonequivalent
comparison group and to estimate the treatment effect of the program at 3 and 6 months after course
completion.
Results: Six months after course completion, CM participants demonstrated improvements in all
outcome measures of interest: Use of FRM practices improved (P ¼ .002) as did FRM confidence
(P < .001). Participants also worried less that food would run out before they had money to buy more
(P ¼ .03).
Conclusions and Implications: This study demonstrated a positive impact of including FRM skills and
confidence building in a nutrition education program, the effects of which could be seen for 6 months after
participation in the program. Equipping low-income families with FRM skills allowed them to access
healthier foods even during times of hardship.
Key Words: nutrition education, food resource management, low-income population, cooking (J Nutr
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Poor dietary quality is a risk factor for
chronic disease and the risk is signiﬁcantly greater among low-income
families. High-quality diets that include a high proportion of fruits, vegetables, and lean proteins have been
linked to lower risk of morbidity and
all-cause mortality1,2 whereas poorquality diets that include a high proportion of nutrient-poor, calorie-dense
foods have been associated with higher
risk of obesity.3 This is a serious public
health concern because research consistently shows an economic gradient
in dietary quality. Higher socioeconomic
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status is correlated with better adherence
to the Dietary Guidelines for Americans4
including increased consumption of
ﬁber, fruits, and vegetables; and lower
consumption of saturated fat and cholesterol.5,6 In general, lower-income
families underconsume fruits and vegetables, whole grains, and lean proteins, and overconsume processed meats,
sugar-sweetened beverages, and energy-dense foods compared with middle- or high-income families.7
The cost of food is an important
factor in the selection and purchase
of foods by low-income households.8
Studies show that less energy-dense
and more nutrient-dense foods (eg,
fruits and vegetables) cost more than
energy-dense foods (eg, those with
added sugars and fats), which makes
purchasing and consuming a healthy
diet particularly challenging for lowincome populations.9-11 Among a small
sample of low-income rural adults, Peterson et al12 found that cost, taste, and
appearance of food were more important factors in food selection than were
nutrient content or health. Wiig and
Smith13 found that low-income women
reported wanting more fresh fruits and
vegetables and healthier foods overall,
but limited budgets prevented them
from purchasing these foods. These
authors concluded that enhanced food
resource management (FRM) skills, nutrition knowledge, and meal preparation
strategies could support low-income women in achieving a healthier diet for
their families.
Food resource management practices include a set of techniques that
promote selection of healthy foods
and cost-effective shopping. These
practices can improve the quality of
the shopping basket for low-income
families by helping shoppers purchase
healthy foods while stretching food
dollars. To purchase adequate amounts of food for their families, lowincome individuals may need to rely
on a variety of FRM strategies such as
shopping sales, looking for specials,
comparison shopping among grocery
stores, planning meals ahead of time,
and buying bulk items.5,12,14 Martin
et al15 found that self-efﬁcacy in managing food resources (eg, conﬁdence
in being able to plan meals ahead of
time, making a shopping list before
going to the store, and making lowcost meals) was strongly associated
with food security among food pantry
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clients. In an evaluation of Plan, Shop,
Save, and Cook, Kaiser et al16 found
that FRM skills gained through the
program signiﬁcantly improved Supplemental Nutrition Assistance Program
(SNAP) participants' food security status at 1 month postintervention. The
authors noted that nutrition education interventions should incorporate
a focus on FRM practices to ensure
that low-income families maximize
their resources and are able to make
their food money last all month.
Studies of nutrition education programs for low-income adults examined
FRM practices as a program outcome,
because it is a key component of the
Expanded Food and Nutrition Education
Program (EFNEP) and is often found
in SNAP–Education (SNAP-Ed) activities.
For example, Brite-Lane et al17 found
that Arkansas EFNEP participants saw
improvements in FRM practices, including planning meals ahead of time
and shopping with a grocery list. Auld
et al18 saw similar results for participants in the Eating Smart–Being Active
program. Although the results of these
studies were promising, they were conducted over a short time frame16,19 or
did not use a comparison group to validate improvements in behaviors.17,18
Share Our Strength developed the
Cooking Matters for Adults (Cooking Matters) nutrition education program with
the goal of empowering low-income
families with knowledge and skills
that would allow them to shop for
and cook healthy meals on a budget.
The Cooking Matters curriculum provides participants with a mixture of
nutrition knowledge, food preparation
skills, and FRM skills that would enable
them to shop for, prepare, and maintain a healthier diet within their limited
resources. Based on Social Cognitive
Theory, Cooking Matters aims to improve
cooking and FRM skills through demonstrations and hands-on practice; in turn,
these activities increase the likelihood
that participants would prepare meals
at home and better afford healthy foods.
Building self-efﬁcacy among participants is important in encouraging the
uptake and maintenance of behaviors
and skills learned during the course.
In 2014, the Cooking Matters Impact Evaluation was undertaken using
a quasi-experimental design to examine
each of the key aspects of the curriculum, because they all had an important
role in empowering low-income adults

to eat more healthfully. One of the
stated goals of Cooking Matters was to
‘‘increase knowledge of techniques that
promote selection of healthy foods and
cost-effective shopping so that these techniques can be applied in the participant's home to support healthy eating
and resource management.’’ This article presents the results of a quasiexperimental study that looked at the
inﬂuence of Cooking Matters participation on FRM skills and self-conﬁdence
in managing food resources up to
6 months after program completion.
This study was part of a national evaluation aimed to assess the impact of the
Cooking Matters program, which included
other measures related to the purpose of
the program that are not reported here.

METHODS
Overview of Cooking Matters
Cooking Matters was designed for lowincome adults and uses hands-on
meal preparation, facilitated discussion, and an interactive grocery store
tour to teach participants how to shop
economically and prepare healthy
meals. Cooking Matters participants
meet for 6 weeks, once each week for
2 hours, to learn basic cooking skills
and nutrition concepts, and to prepare
and share a meal together under the
guidance of a nutrition and culinary
educator. Topics covered include, but
are not limited to, selecting and preparing fruits and vegetables of all forms,
making and shopping with a list, using
the same ingredients in more than 1
recipe, and using the nutrition facts
panel and unit price labels. The course
materials and curriculum are available
in Spanish and English. Cooking Matters
also provides take-home groceries and
educational tools such as recipes and
materials, to assist families in stretching food budgets and preparing
healthy meals at home. These efforts
are intended to reinforce the skills and
lessons learned in class.
Cooking Matters courses are conducted in 46 states and the District of
Columbia and are organized by hundreds of program partners, such as
hunger and health service organizations, SNAP-Ed grantees, and local Share Our Strength ofﬁces that operate on
the city, regional, or statewide level.
Program partners collaborate with local
organizations in their service area to act

Journal of Nutrition Education and Behavior  Volume 49, Number 7, 2017
as partners in recruiting eligible participants and hosting programming. Program outcomes are captured through
an established evaluation system of
pre- and post-course surveys administered locally and then sent to Share
Our Strength for analysis.

Study Design and Data
Collection
The Cooking Matters impact evaluation
used a quasi-experimental design to
examine intermediate and long-term
outcomes at 3- and 6-month followup. The study and all materials were
approved by an external institutional
review board at Social Solutions International, LLC. The study team sought
partner agencies to participate in the
study that (1) would conduct a large
enough number of classes to meet the
study recruitment goals, and (2) could
provide course schedules well in
advance to facilitate dissemination
and coordination of study materials.
Cooking Matters partner agencies in 6
states (CA, CO, ME, MA, MI, and OR)
agreed to participate in the study.
Designated points of contact at each
partner agency coordinated with the
study team regarding logistics and
training for course coordinators to
administer the study materials. The
project director trained course coordinators via webinar to provide study
information to participants and
administer the signed informed consent before the pen-and-paper survey.
The Web-based training was made
available to course coordinators who
could not attend scheduled trainings,
and their supervisors.
At the start of the ﬁrst class, the
course coordinators introduced the
Cooking Matters impact evaluation to
all attendees by reading the prepared
study description in English and/or
Spanish, depending on the preferred
language of participants. Course coordinators handed out the informed consent and survey materials and reviewed
the information included in the form,
and were available to answer questions
about the study. Participants were told
that their decision to participate in the
study would not affect participation in
the Cooking Matters course and that
they could stop participating at any
time. All participants were given time
to review the informed consent; those

who chose to participate were instructed to sign the form and to complete and tear off a contact card
attached to the survey. The contact
card contained a unique identiﬁer and
space to provide the participants'
name, mailing address, and e-mail
address. Participants passed the
informed consent documents and contact cards to the course coordinator,
who put them in an envelope and
sealed it. Completed surveys (containing the same unique identiﬁer as the
contact card) were placed in a separate
envelope. Course coordinators were
given self-addressed envelopes to send
materials back to the study team.
Upon receipt of the study materials,
participant information was recorded
into an Access database to facilitate 3and 6-month follow-up; survey responses were entered into an Excel
(version 14.0; Microsoft Corporation,
Redmond, WA) spreadsheet. All original copies of signed informed consent,
contact cards, and survey responses
were kept in a locked ﬁling cabinet during the study period, after which they
were shredded. Electronic and original
participant information was kept separate from survey responses at all times
and only study team members who
were required to use the information
had access to the ﬁles.
Although there were no set criteria
for community members to participate
in the course, adults participating in
Cooking Matters in 6 states between
late April and late July, 2014 and who
attended classes taught in English or
Spanish were invited to participate in
the study. Participants in courses
meant for adults with disabilities and
those enrolled in courses taught in languages other than English and Spanish
were excluded from the study. Course
participants were given the option to
receive materials on the study background, informed consent, and surveys
in English or Spanish regardless of the
language in which the course was
taught. The baseline survey was administered at the start of the ﬁrst class, and
an immediate post-survey was administered at the end of the last class. Surveys
at 3- and 6-month follow-up were conducted by mail and Web, and intervention participants were given a $5 and
$10 gift card incentive, respectively, for
completing the 2 follow-up surveys.
Because participation in Cooking
Matters was voluntary, participants
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could not be assigned randomly to study
conditions. Accordingly, a comparison
group was recruited to participate in the
study using an intercept recruitment
approach at locations serving lowincome populations. Shadish et al20
noted that the comparison group
design with preintervention and
postintervention is one of the strongest alternatives to a randomized
experimental design. To increase the
likelihood of recruiting a population
similar in demographics to those participating in Cooking Matters, the study
team mapped the locations of Cooking
Matters classes and identiﬁed agencies
or organizations in the same or similar
ZIP codes, including SNAP agencies,
Special Supplemental Nutrition Program
for Women, Infants, and Children clinics,
community centers and YMCAs, and
food pantries. Field data collectors intercepted individuals in these locations
upon entry or exit (determined in
collaboration with agency personnel
so that services were not affected) and
screened potential study participants
to ensure that they were aged >18 years
and the primary cook or food shopper
in the household, and had not previously
taken Cooking Matters. Participants also
had to be able to read and write in English or Spanish, because the surveys
were administered via pen and paper
to both intervention and comparison
groups in these 2 languages. Eligible individuals were then asked to participate in
the study, provided the informed consent and study information, and asked
to complete the survey onsite for a $5
cash incentive. The same procedures
for keeping contact cards and surveys
separate for the intervention group
were followed for comparison group
recruitment. Comparison group participants received $10 and $15 gift
card incentives for completing the
3- and 6-month follow-up surveys, respectively, which were conducted by
mail and Web.

Dependent Variables
The Cooking Matters survey included 5
items speciﬁc to participants' shopping behaviors in the context of
FRM. Three questions were initially
derived from the EFNEP Behavior
Checklist Questionnaire (BCQ) and
then tested and validated for Cooking
Matters participants21; 2 were included from the previously validated
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Fruit and Vegetable Shopping Scale
developed by Baranowski et al.22 The
5 survey items asked respondents,
How often do you .
-

-

Plan meals ahead of time? (BCQ23)
Use a grocery list when you go grocery shopping? (modiﬁed BCQ21)
Compare prices before you buy
food? (BCQ23)
Look in the refrigerator/pantry
before you go shopping to see
what you need? (Fruit and Vegetable Shopping Scale22)
Change your grocery list in the
store to include foods that are on
sale? (Fruit and Vegetable Shopping
Scale22)

Responses to these questions
ranged from 1 (never) to 5 (always).
Responses were averaged to create an
FRM practices scale variable indicating
the frequency with which respondents
engaged in behaviors to maximize food resources. Cronbach a ¼ .73 indicated acceptable internal consistency
among these measures.
Another outcome of interest was
participants' self-conﬁdence in being
able to buy healthy foods and manage
food resources. Two items from the
previously validated Cooking Matters
survey21 were speciﬁc to buying affordable, healthy foods, and 2 items from
the self-efﬁcacy for food security scale
(SEFSS)24 addressed preparation of
affordable meals and making food resources last: How conﬁdent are you that
you can .
-

Buy healthy foods for your family
on a budget?
Choose the best-priced form of
fruits and vegetables?
Make your food money last all
month? (SEFSS24)
Make low-cost meals? (SEFSS24)

Responses for these items ranged
from 1 (not at all conﬁdent) to 5 (very
conﬁdent). Cronbach a ¼ .85 indicated
strong internal consistency among
these measures; therefore an overall
scale variable was created. Responses
to the 4 items were averaged to create
an FRM conﬁdence scale indicating the
extent to which participants showed
self-conﬁdence in shopping, preparing
foods, and managing food resources on
a budget.
The ﬁnal outcome of interest asked,
How often do you worry that your food
might run out before you get money to
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buy more? This item was modiﬁed
from the US Department of Agriculture's US Household Food Security
Survey Module25 and was validated
with Cooking Matters participants by
Smith et al.21 Responses ranged from
1 (never) to 5 (always).

Independent Variables
The primary independent variable
was a dichotomous indicator representing whether an individual participated in the Cooking Matters program
or was a member of the comparison
group. Additional independent variables were created and used in the
analyses to control for differences in
intervention and comparison group
demographic characteristics. Participant characteristics from the survey
included race and ethnicity, age, sex,
highest level of education, household
income, and receipt of public assistance. Responses to race and ethnicity
questions were used to create 3 dichotomous variables representing Hispanic
ethnicity, white race, and black race.
Participants' highest level of education
was a 5-category ordinal variable ranging from less than a high school degree to completion of a 4-year college
degree. Household income as a percentage of poverty was calculated by comparing participants' reported household
income in the past year and total number of people in the household with the
US Department of Health and Human
Services poverty guidelines for 2014.26
Mid-values for categorical income ranges collected in the survey were used to
calculate income as a percentage of
poverty; this method is commonly
applied in analyses of national datasets
in which only categorical income values
are recorded. Finally, receipt of public
assistance was included as a dichotomous variable indicating whether the
respondent was receiving any of the
following types of public assistance at
the time of each survey: SNAP; Special
Supplemental Nutrition Program for Women,
Infants, and Children; free or reduced
school breakfast or lunch (for children
in the home); Head Start; or food from a
food pantry.

Data Analysis
Univariate descriptive statistics (eg,
frequencies and means) described the

sample demographics and outcome variables. Normality tests for skewness and
kurtosis were conducted for outcomes
of interest at 6 months in both groups
separately and values were within an
acceptable range (1.5). Preliminary
bivariate analyses (eg, t tests and chisquare
tests)
determined
which
sample characteristics were associated
with the outcomes of interest and
tested between-group differences crosssectionally. Pearson chi-square test statistic assessed differences in dichotomous
independent variables, and independentsample t tests examined associations with
continuous outcome variables and tested
for between-group differences.
The researchers assessed inﬂuence
of attrition on generalizability using
a logistic regression model to identify
the demographic characteristics of
study participants who were more or
less likely to be retained in the study
6 months afterward. The attrition
analysis included all participants
enrolled in the study at baseline.
The dependent variable was a dichotomous variable indicating whether the
respondent provided data 6 months after the course was completed. Independent variables included treatment
group (Cooking Matters or comparison),
age, gender, race and ethnicity, poverty
status, receipt of public assistance at
baseline, highest level of education,
and English or Spanish survey completion.
A series of statistical models assessed
the impact of the Cooking Matters intervention by comparing baseline data
with data collected at 3 and 6 months
postintervention. Repeated-measures,
linear mixed models with ﬁxed and
random effects examined differences
between Cooking Matters and comparison group participants while accounting for demographic factors related
to the outcomes and the correlation
within subjects. These models accounted for the variation in baseline
values between groups by treating the
intercept as a random effect. The models included the baseline measure of
the outcome variable and accounted
for the correlation over time of repeated
measures to estimate program impacts.
For the repeated-measures models, dependent variables included the FRM
practices scale, the FRM conﬁdence
scale, and worrying that food would
run out. Primary independent variables
included exposure to the Cooking
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Matters program (ie, treatment group), a
variable indicating the data collection
period (ie, time), and the interaction between exposure and time. Fixed-effect
demographics variables in the models
included age, gender, ethnicity, race,
and poverty status. Receipt of public
assistance was included as a timevarying covariate because receipt of
assistance such as SNAP can change
over time and may be strongly associated with an individual's ability to sustain changes related to the outcomes
of interest. All analyses were conducted
using SAS software (version 9.4, SAS
System for Windows, SAS Institute,
Inc, Cary, NC).

RESULTS
A total of 831 Cooking Matters program participants were enrolled in
the study out of 1,056 program participants attending the classes at
which recruitment occurred (78.7%
enrollment rate). On average, study
participants completed more classes
than did those who did not enroll
in the study: 4.7 vs 3.9 out of 6
classes (P < .001). To construct
the comparison group, ﬁeld data
collectors intercepted 1,581 individuals at recruitment sites. Approximately 10% of potential participants
(n ¼ 164) did not meet screening
criteria (ie, aged <18 years, not the
primary cook or shopper in the
household, did not read and write
English or Spanish) and 35.5% of individuals refused (n ¼ 361). In total,
856 adults were enrolled in the study
comparison group (60.4% enrollment rate).
Retention of both Cooking Matters
and comparison group participants
in the study after 6 months was
suboptimal (40.0% and 39.2%,
respectively), but expected for a
predominantly low-income population.27,28 Table 1 shows the results of
the attrition analysis. Study participants with less than a high school degree were 2.5 times more likely to be
lost to follow-up (95% conﬁdence interval [CI], 1.43–4.37) than were those
with a 4-year college degree. Study
participants who were not receiving
public assistance at baseline were
33% more likely to remain in the
study (95% CI, 0.47–0.95), and retention improved by about 2% for every

year of a participant's age (95% CI,
0.97–0.99).
Comparison group participants
were more likely than Cooking Matters
participants to be lost to follow-up at
6 months postintervention (adjusted
odds ratio, 1.37; 95% CI, 1.05–1.80).
This was expected, and more subjects
were recruited in the comparison
group at baseline to produce almost
equal-sized groups at the end of
the study. Table 2 shows the demographic characteristics of intervention
(n ¼ 332) and comparison (n ¼ 336)
group participants retained in the
study 6 months after course completion. The majority of study participants in both groups were female and
non-Hispanic white, had incomes
below 100% of the poverty level,
received public assistance, and
completed the survey in English. Comparison group participants were
slightly younger than those in the
intervention group on average, and
had greater proportions of participants
who were male (P < .001) and Hispanic (P ¼ .03), and who had incomes
below 100% of poverty (P < .001).
Table 3 provides baseline responses
to the 3 outcomes of interest for study
participants retained in the study at
6 months. Cooking Matters participants
scored lower on the FRM practices
(P < .05) and FRM conﬁdence
(P ¼ .001) scales, which indicated
that they were less likely to use the 5
food shopping behaviors and less
conﬁdent in the 4 conﬁdence-related
items than were comparison group
participants. On the other hand,
Cooking Matters participants were less
worried that food might run out
before they had the resources to buy
more (P ¼ .003).
Results of the repeated-measures,
linear mixed models are shown in
Table 4, including adjusted means
for baseline, 3- and 6-month outcomes, and the treatment effect of
participating in the Cooking Matters
program at 3 and 6 months postintervention. At both 3 and 6 months
after course completion, Cooking Matters had a positive treatment effect for
each of the outcomes measured. For
instance, Cooking Matters participants'
FRM practices scores increased from a
mean of 3.83 at baseline to 4.02 at 3
and 6 months after course completion.
The treatment effect of participating
in Cooking Matters was þ0.18 (SE,
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0.05) at 3 months (P < .001), most of
which was maintained at 6 months
(treatment effect, þ0.17; SE, 0.06;
P ¼ .002). Participants also realized a
treatment effect increase of þ0.51 (SE,
0.11) after 6 months with regard to
the FRM conﬁdence scale. Finally, Cooking Matters participants were signiﬁcantly less worried that food would
run out before having money to buy
more at 3 and 6 months postintervention, with treatment effects of –0.37
(SE, 0.10; P < .001) and –0.23 (SE, 0.10;
P ¼ .02), respectively.

DISCUSSION
The Cooking Matters course is a handson program that aims to teach lowincome consumers how to maximize
limited food dollars, encourages the
purchase and preparation of healthier
foods, and helps to overcome the
perception that healthy foods are too
expensive.8,12 Cooking Matters is
offered in nearly every state in the
nation and serves thousands of lowincome adults and families each year.
A number of states also offer Cooking
Matters as part of the SNAP-Ed curriculum, which makes evaluation of program outcomes particularly important
for nutrition educators across the
country. The SNAP-Ed Guiding
Principles and Evaluation Framework
documents recognize the importance
of FRM practices in ensuring that
‘‘SNAP participants, or those who
are potentially eligible, are stretching
their food dollars and making
healthful purchases.’’29 The results of
this study demonstrated that Cooking
Matters
can
assist
low-income
adults in improving food shopping
strategies and self-conﬁdence in
maximizing food dollars and that
those improvements were maintained
for at least 6 months after the course
ended.
These ﬁndings are generally comparable to evaluations of other nutrition
education programs that examined FRM
practices16-19 although the lack of a
common measure across studies and
differences in how estimates were reported generally makes direct comparisons
challenging. For example, participants
in the Eating Smart $ Being Active intervention demonstrated increases in mean FRM scores (from 3.2 to 3.9;
P < .001) that included planning meals
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Table 1. Attrition Analysis Comparing Odds of Not Completing 6-Mo Follow-up
Between Intervention and Comparison Group Study Participants Using
Baseline Characteristics
95% Wald
Characteristic
Intervention group
Intervention
Comparison

Odds of Attrition Confidence
by 6-Mo Follow-up
Limits

P

Reference
1.37

1.05

1.80

.02

Race/ethnicity
White
Black/African American
Hispanic
Multiple/other race

Reference
1.53
1.40
1.54

1.04
0.96
0.92

2.25
2.04
2.57

.39
.80
.49

Language
English
Spanish

0.75
Reference

0.46

1.24

.27

Education level
Less than high school degree
High school degree
Some college but did not graduate
2-y college degree
4-y college degree

2.50
1.49
1.18
1.08
Reference

1.43
0.96
0.77
0.65

4.37 <.001
2.31
.49
1.81
.24
1.79
.15

0.98

0.97

0.99 <.001

Poverty status
<100% of poverty
100% to <200% of poverty
$200% of poverty

Reference
0.72
0.76

0.52
0.47

1.01
1.26

.29
.66

Receipt of public assistancea
Current receipt
Past or no receipt

Reference
0.67

0.47

0.95

.03

Age, y

a

Household received assistance from at least 1 of the following: Special Supplemental Nutrition Program for Women, Infants, and Children; Supplemental Nutrition Assistance Program; free or reduced school breakfast; free or reduced
school lunch; free or reduced school supper; free summer meals; Head Start; or
food pantry.
Note: Includes 1,687 respondents enrolled in the study at baseline.
ahead of time, comparing prices when
shopping, not running out of food at
the end of the month, and making a
grocery list.18 Auld et al,18 who also
used a nonequivalent comparison
(NEC) group design, reported improvements in FRM practices but lacked
long-term follow-up to determine
whether those improvements were
maintained over time. Lohse et al19
found that About Eating participants
improved the use of nutrition fact labels
(mean increase of 3.1 to 3.3; P ¼ .01) after participating in the online nutrition
education course but were no more
likely to report comparing prices to
save money after the course (mean of
4.1 pre and post).

An additional beneﬁt to this study
was the development and validation
of an FRM practices scale that combined 3 items from the widely used EFNEP BCQ checklist with 2 items from
the Fruit and Vegetable Shopping Practice Scale.22 The FRM conﬁdence scale
was created for this study using 2 previous Cooking Matters questions and 2
items from the SEFSS. The scale combines items speciﬁc to purchasing
healthy foods on a budget, making lowcost meals, and making food money last
all month. These items showed acceptable internal consistency for Cooking
Matters participants and may be used
to assess other nutrition education
curricula.

Although this study included a
comparison group and a 6-month
follow-up among a large, multi-state
sample, its limitations should be
noted. First, because Cooking Matters
is a community-based, direct education program that relies on voluntary
participation, a randomized design
was not feasible. Accordingly, this evaluation employed a quasi-experimental
design with an NEC group. The use of
an NEC group left this study vulnerable
to validity threats, including selection
bias, which could have had a role in
the observed results. In particular,
Cooking Matters participants' willingness to make time and attend Cooking
Matters classes suggests that they may
have been more motivated than nonparticipants to improve FRM skills
and learn how to manage a healthier
diet. Despite this limitation, NEC is
one of the strongest alternatives to a
randomized experimental approach.20
Second, there were some potentially important differences between
the comparison group and the Cooking Matters participants that could
have inﬂuenced the ﬁndings. The
intervention group was slightly older
and more likely to be female, whereas
the comparison group was 22% more
likely to have incomes below poverty
and more likely to report higher scores
at baseline on FRM practices and selfconﬁdence. However, the comparison
group showed no statistically signiﬁcant changes in outcomes over time,
which suggests that observed changes
were not likely attributable to exogenous forces (ie, secular trends).
Third, the study could not account
for external threats to validity, such as
Cooking Matters participants seeking
additional sources of education or
information to supplement skills gained during the course. However, the
comparison group was drawn from
the same or similar communities in
which Cooking Matters was offered, so
external educational resources were
likely available to both groups and
thus accounted for in the NEC design.
As such, the risk of this threat was
low and unlikely to affect the overall
ﬁndings 6 months after the course
completion.
Finally, a few operational factors
may limit the ability to generalize the
study ﬁndings to other Cooking Matters
participants. The study participants
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Table 2. Baseline Characteristics of Participants Completing 6-Mo Follow-up
Survey, by Study Group
Intervention
(n ¼ 332)

Comparison
(n ¼ 336)

Characteristic
Sex
Female
Male

n
332
299
33

90.1
9.9

n
336
268
68

79.8
20.2

Race/ethnicity
Non-Hispanic white
Non-Hispanic black
Hispanic
Other race/ethnicity

327
179
60
61
27

54.7
18.3
18.7
8.3

333
176
48
91
18

52.9
14.4
27.3
5.4

Completed surveys in:
English
Spanish

332
306
26

92.2
7.8

336
304
32

90.5
9.5

Education
Less than high school
High school or General
Equivalency Diploma
Some college
2-y degree
4-y degree

323
31
96

9.6
29.7

328
31
108

9.5
32.9

89
36
71

27.6
11.2
22.0

92
45
52

28.1
13.7
15.9

Poverty status
<100% of poverty
100% to <200% of poverty
$200% of poverty

278
143
99
36

51.4
35.6
13.0

301
199
61
41

66.1
20.3
13.6

Receipt of public assistanceb
Current receipt
Past or no receipt

332
217
115

65.4
34.6

336
237
99

70.5
29.5

Age, y (mean  SD)

%

50.6  16.4

%

Pa
<.001

.03

.44

.32

<.001

.16

43.8  14.1

a

P is based on chi-square test for proportions and t test for means; bHousehold
received public assistance from at least 1 of the following: Special Supplemental
Nutrition Program for Women, Infants, and Children; Supplemental Nutrition Assistance Program; free or reduced school breakfast; free or reduced school lunch;
free or reduced school supper; free summer meals; Head Start; or food pantry.
Note: Includes 332 intervention and 336 comparison group participants who
completed the 6-month follow-up.

were from 6 states with established
programs that were willing to participate in the study. By recruiting partner
organizations with a sizeable number
of courses, the study included states
with well-established programs. These
states may have differed from other
states in the way programs were administered. Whereas Cooking Matters
curriculum, guidelines, and training
aim to promote consistency across
programs, course-level factors could
have inﬂuenced the success of individuals in sustaining behavior change
and self-efﬁcacy. A recent study
of SNAP-Ed programs found that
experience in program delivery was

inﬂuential in determining success:
Programs with a longer operating history were more likely to demonstrate
participant-level change.30 Because
the study design included in-person
recruitment of a comparison group in
speciﬁc geographic locations, it was
not logistically feasible to include >6
states. Loss to follow-up among Cooking Matters participants at 6 months
postintervention also might have
limited generalizability of the ﬁndings,
because those who did not respond may
have been unable to respond owing to
circumstances that could also have
inﬂuenced their ability to maintain positive changes at 6 months after course
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completion. In particular, participants
without a high school degree were
more likely to drop out of the study
compared with those with more education.
Despite these limitations, the current study demonstrated the positive
impact of including a focus on FRM
skills and self-conﬁdence in healthy
food purchasing in nutrition education programs that target low-income
audiences. The Cooking Matters program contributed to improved selfconﬁdence in healthy shopping practices and managing food resources.
Further supporting the importance of
this type of intervention, previous
studies linked FRM skills development
with increased self-sufﬁciency.16 Similarly, an evaluation of the Freshplace
food pantry model found that every
unit increase in FRM self-efﬁcacy reduced very low food security by 56%
among a population of food pantry clients.15

IMPLICATIONS FOR
RESEARCH AND
PRACTICE
Low-income families face greater
ﬁnancial hardships and greater risk
for adverse health outcomes than
do their higher-income counterparts.
Equipping low-income families with
FRM skills may allow them to access
healthier foods even during times of
hardship. Food resource management
is an integral part of the Cooking Matters curriculum and the ﬁndings from
this study validate the importance of
FRM as a key skill that helps lowincome families shop and eat healthier on a budget. Nutrition education
programs such as SNAP-Ed that are designed for low-income audiences may
want to consider incorporating FRM
skill-building into their curriculum.
Ensuring low-income families have
the opportunity to learn these skills
can truly have a long-term impact on
helping families stretch food dollars
and eat healthier.
Food resource management is part
of the SNAP-Ed evaluation framework
and is 1 of the core indicators that
direct education programs are encouraged to measure.29 The FRM practices
and self-conﬁdence scales developed
for this study showed strong internal
consistency and can provide a means
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Table 3. Baseline FRM Practices and Self-confidence Among Participants
Completing 6-Mo Follow-up, by Study Group

Outcome Measure

Intervention (n ¼ 332)
Mean (SD)

Comparison (n ¼ 336)
Mean (SD)

Pa

3.79 (0.76)

3.98 (0.78)

.035

3.62 (0.99)

3.78 (0.95)

.001

2.94 (1.30)

3.23 (1.27)

.003

FRM Practices
Scaleb
FRM Confidence
Scalec
Worry that food might
run outd

FRM indicates food resource management.
a
P is based on t test for means; bBased on a mean of 5 items; responses ranged
from 1 (never) to 5 (always); cBased on a mean of 4 items; responses ranged
from 1 (not at all confident) to 5 (very confident); dResponses ranged from 1 (never)
to 5 (always); lower score is more favorable.
Note: Includes 332 intervention and 336 comparison group participants who
completed the 6-month follow-up.
for common assessment of nutrition
education programs incorporating FRM
practices in their curriculum. Nutrition
education administrators and researchers might consider validating these
scales with their participants to measure
the extent to which participants increase
FRM practices and self-conﬁdence as a
result of their program. Because, to the
authors' knowledge, this study was the
ﬁrst to use this FRM self-conﬁdence
scale, additional research could help to
support the use of the instrument in
practice.

Improving FRM practices and selfconﬁdence is intended to enable lowincome adults to stretch food dollars
in times of hardship. Further research
could focus on the extent to which
improvements in FRM practices and
self-conﬁdence contribute directly to
improved nutrition and healthy eating
practices for low-income individuals.
For instance, being able to estimate increases in fruit and vegetable consumption and other healthy eating
behaviors resulting from an improvement of þ0.18 in FRM practices and

þ0.51 in FRM self-conﬁdence, beyond
other program effects, could be valuable to nutrition education planning
and add to the literature. Although
nutrition education interventions
may not be able to address all of the barriers to healthful eating for low-income
families, connecting improvements in
FRM behaviors and self-efﬁcacy with
long-term improvements in healthy
eating behaviors can help shape the
focus and design of food practices and
nutrition education.
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Table 4. Effect of Participation in Cooking Matters at 3 and 6 Mo After Course Completion
Intervention (n ¼ 278)

Comparison (n ¼ 301)

Least Squares
Mean (SE)

Least Squares
Mean (SE)

Treatment
Effecta (SE)
at 6 Mo
0.17
(0.06)

Baseline
3.83
(0.05)

3 Mo
4.02
(0.05)

6 Mo
4.02
(0.05)

Baseline
3.96
(0.04)

3 Mo
3.97
(0.04)

6 Mo
3.98
(0.04)

Treatment
Effecta (SE)
at 3 Mo
0.18
(0.05)

FRM Confidence
Scalec

3.64
(0.06)

4.15
(0.06)

4.18
(0.06)

3.81
(0.05)

3.73
(0.05)

3.84
(0.05)

0.59
(0.08)

<.001

0.51
(0.08)

<.001

Worry that food
might run outd

3.00
(0.08)

2.69
(0.08)

2.64
(0.08)

3.25
(0.08)

3.32
(0.08)

3.12
(0.08)

0.37
(0.10)

<.001

0.23
(0.10)

.020

Outcome
Measure
FRM Practices
Scaleb

P
<.001

P
.002

FRM indicates food resource management.
a
The treatment effect is based on the group  time coefficient from a repeated-measures linear mixed model. Models included
covariates representing participant characteristics, including sex, age, race, ethnicity, receipt of public assistance, and poverty
status; bBased on a mean of 5 items; responses ranged from 1 (never) to 5 (always); cBased on a mean of 4 items; responses
ranged from 1 (not at all confident) to 5 (very confident); dResponses ranged from 1 (never) to 5 (always); lower score is more
favorable.
Note: Includes 278 intervention and 301 comparison group participants with complete data for all of the variables included in
the regression models.
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