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ABSTRACT
Background The Special Supplemental Nutrition Program for Women, Infants, and
Children (WIC) differs from other federal nutrition programs in that nutrition education
is a required component. WIC programs traditionally provide in-person education, but
recently some WIC sites have started offering online education. Education focused on
reducing salt intake is an important topic for WIC participants because a high-sodium
diet has been associated with high blood pressure, and low-income populations are
at increased risk.
Objective Our aim was to examine the impacts of traditional in-person and online
nutrition education on changes in knowledge, self-efficacy, and behaviors related to
reducing salt intake in low-income women enrolled in WIC.
Design Although a comparison of groups was not the primary focus, a randomized trial
examining the impact of online and in-person nutrition education on participant
knowledge, self-efficacy, and behaviors related to salt intake was conducted.
Participants/setting Five hundred fourteen WIC participants from three Los Angeles,
CA, WIC clinics received either in-person (n¼257) or online (n¼257) education.
Questionnaires assessing salt-related knowledge, self-efficacy, and behaviors were
administered at baseline and 2 to 4 months and 9 months later from November 2014
through October 2015.
Results Positive changes in knowledge and self-efficacy were retained 2 to 4 months
and 9 months later for both groups (P<0.05). Both groups reported significant changes
in behaviors related to using less salt in cooking (P<0.0001) and eating fewer foods with
salt added at the table or during cooking (P<0.001) at 2 to 4 months and 9 months.
Conclusions Both online and in-person education resulted in improvements during a
9-month period in knowledge, self-efficacy, and reported behaviors associated with
reducing salt intake in a low-income population. Offering an online education option for
WIC participants could broaden the reach of nutrition education and lead to long-term
positive dietary changes.
J Acad Nutr Diet. 2017;117:1384-1395.
N
UTRITION EDUCATION IS A REQUIRED COMPO-
nent of the Special Supplemental Nutrition Pro-
gram for Women, Infants, and Children (WIC),
which serves 8 million low-income participants

annually in the United States, a population at high nutritional
risk.1,2 WIC programs traditionally provide in-person educa-
tion, but recently some WIC sites have started offering online
education.
WIC online education services have been well received and

have led to successful behavior change.3-6 For example, a
study of WIC participants in Michigan found that online ed-
ucation improved participant’s fruit and vegetable intake
more than traditional group education.3 In addition, in a
similar population of WIC participants in California, both in-
person and online education were effective in reducing
breakfast skipping and improving other breakfast-related
behaviors.5 With access to the Internet increasing rapidly in
the United States,7 and a more diverse WIC clientele, there is
a need to explore innovative education methods that pro-
mote positive dietary-related outcomes.
The purpose of this study was to examine the impacts of

in-person (delivered in a group format) and online nutrition
education on changes in knowledge, self-efficacy, and
behaviors related to salt intake in a sample of adult WIC
ª 2017 by the Academy of Nutrition and Dietetics.
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participants randomly assigned to mode of education. Salt
was chosen as the lesson topic because it had not been taught
before at participating study sites and studies have shown the
potential adverse effects of high-sodium diets include high
blood pressure,8-12 heart disease,13,14 and stroke.15,16 To our
knowledge, no studies have assessed the impact of salt edu-
cation on low-income women in WIC. The hypothesis was
that there would be positive changes from baseline to two
end points in knowledge, self-efficacy, and reported dietary
behaviors in both groups. The two end points were short-
term (2 to 4 months) and longer-term (9 months) post
nutrition education.

METHODS
Participants
A randomized trial examining the impact of online and
in-person nutrition education on participant knowledge,
Assessed for elig
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self-efficacy, and behaviors related to salt intake was con-
ducted. A random sample of qualifying participants, including
equal numbers of English and Spanish primary speakers, was
assigned to the online group. The sample was stratified
because previous studies have shown different responses to
questions related to WIC from English- and Spanish-speaking
participants.17-19 The remaining sample not assigned to the
online group was assigned to the traditional in-person edu-
cation group.
Participants scheduled to come to any of three Public

Health Foundation Enterprises WIC study sites during
November to December 2014, when the salt education class
was to be normally taught in person, were included in the
study. Exclusion criteria were age younger than 18 years;
pregnant; unable to read English or Spanish; plans to not
return to the WIC clinic during the subsequent 4 to 5 months;
or no access to the Internet (via desktop or laptop com-
puter or other mobile device, including smartphone). The
ibility (n=1,387)
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r Women, Infants, and Children clinics in Los Angeles, CA.
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Table 1. Comparison of demographic characteristics for in-person group and online education modalities of adults recruited
from three Public Health Foundation Enterprises Special Supplemental Nutrition Program for Women, Infants, and Children
clinics in Los Angeles, CA

Characteristic (n[514)a
In-person
(n[257)

Online
(n[257) P valueb

 ��������
mean (SD)c

��������!
Age, y (n¼514) 31.5 (7.5) 31.8 (6.4) 0.53

 ����������
n (%)

����������!
Race/ethnicity (n¼489) 0.26

White 5 (2.1) 5 (2.0)

Hispanic 205 (85.1) 226 (91.1)

African American 12 (5.0) 8 (3.2)

Asian 9 (3.7) 4 (1.6)

Other 10 (4.2) 5 (2.0)

Education (n¼514) 0.65

Not high school graduate 96 (37.4) 91 (35.4)

High school graduate and above 161 (62.7) 166 (64.6)

Marital status (n¼513) 0.007*

Married 110 (42.8) 138 (53.9)

Single 67 (26.1) 38 (14.8)

Living with partner 54 (21.0) 48 (18.8)

Widowed/divorced/separated 26 (10.1) 32 (12.5)

Primary language (n¼514) 0.79

English 117 (45.5) 120 (46.7)

Spanish 140 (54.5) 137 (53.3)

Duration of WICd participation (n¼505) 0.14

<1 y 25 (10.0) 21 (8.3)

1 to 2 y 66 (26.3) 58 (22.8)

3 to 4 y 74 (29.5) 62 (24.4)

5 or more y 86 (34.3) 113 (44.5)

Work status (n¼511) 0.37

Full-time 47 (18.5) 45 (17.5)

Part-time 57 (22.4) 46 (17.9)

Not working 150 (59.1) 166 (64.6)

School status (n¼508) 0.80

Full-time 11 (4.4) 14 (5.5)

Part-time 25 (9.9) 27 (10.6)

Not in school 217 (85.8) 214 (83.9)

 ��������
mean (SD)

��������!
Time from baseline to 2- to 4-mo follow-up, d (n¼514) 103.6 (17.6) 96.5 (10.8) <0.0001*

Time from baseline to 9-mo follow-up, d (n¼514) 286.9 (17.6) 279.8 (18.0) <0.0001*

 ����������
n (%)

����������!
Food insecure (n¼505) 136 (53.8) 120 (47.6) 0.17

Participate in SNAPe (n¼514) 99 (38.5) 94 (36.6) 0.65
(continued on next page)
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Table 1. Comparison of demographic characteristics for in-person group and online education modalities of adults recruited
from three Public Health Foundation Enterprises Special Supplemental Nutrition Program for Women, Infants, and Children
clinics in Los Angeles, CA (continued)

Characteristic (n[514)a
In-person
(n[257)

Online
(n[257) P valueb

 ����������
n (%)

����������!
Previous exposure to online WIC class (n¼514) 44 (17.1) 67 (26.1) 0.01*

Follow-up method at 2 to 4 mo (n¼514) 0.15

Self-administered paper questionnaire 152 (59.1) 136 (52.9)

Interviewer-administered phone interview 105 (40.9) 121 (47.1)

Follow-up method at 9 mo (n¼514) 0.17

Self-administered paper questionnaire 171 (66.5) 156 (60.7)

Interviewer-administered phone call interview 86 (33.5) 101 (39.3)

aBecause of missing values, the total n is not the same for all variables.
bDifferences in continuous variables by t-test and categorical variables by c2 and Fisher’s exact test.
cSD¼standard deviation.
dWIC¼Special Supplemental Nutrition Program for Women, Infants, and Children.
eSNAP¼Supplemental Nutrition Assistance Program.
*P<0.05.
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University of California, Berkeley, Institutional Review
Board�approved the study protocol and all participants
provided verbal informed consent.
Participants in the in-person group came in for their reg-

ular WIC appointment and received a salt nutrition lesson in
groups of 2 to 6. Participants in the online group were called
before their WIC appointment and provided a link to access
the salt lesson online at their convenience. They were also
sent an online link to a short video with instructions on how
to access the online class.

Intervention Description: Salt Education Class
Public Health Foundation Enterprises WIC nutrition educa-
tion staff followed a standard curriculum development pro-
tocol to develop the content for a new salt education class.5

Research on salt was reviewed, ensuring presentation of
evidence-based information aligned with expert recom-
mendations of the Dietary Guidelines for Americans,20 the
Academy of Nutrition and Dietetics,21 and the American
Heart Association.22 The content of the salt lesson was
designed with a focus on principles of learner-centered ed-
ucation.23,24 The group class was developed first and used as
the basis for developing the online class so that the content
was as similar as possible between modalities.
The instructor of the in-person WIC class began by asking

whether participants knew how much salt they consumed
and about hidden salt in foods, and then discussed reasons
why limiting salt is important. Visuals such as food models
were used to teach participants to read food labels and
identify high-salt foods. The lesson concluded with a group
discussion focused on improving self-efficacy. Participants
discussed challenges and each participant set goals related to
limiting salt intake using strategies from a handout titled,
“What Can You Do to Reduce Your Salt?”
Both the in-person and the online classes took 15 to 20

minutes to complete and were offered in English or Spanish.
September 2017 Volume 117 Number 9 JO
The online salt lesson provided similar content and consisted
of written and simultaneous audio presentation of the class
material. The online class included questions to participants
with opportunity for open-ended responses, allowing for an
interactive component. Participants also set goals related to
salt intake by choosing between multiple-choice options on
the screen.

Data Collection
Data were collected by questionnaire before and at 2 to 4
months and 9 months after both modalities of the class.
Newly developed knowledge questions were created based
on class content. Self-efficacy questions related to using salt
in cooking and serving foods low in salt were adapted from
existing self-efficacy scales.25 Behavior-change questions
focused on the topics taught in the class and were adapted
from a dietary behavior questionnaire.26 Food frequency
questions related to salt intake were adapted from a salt di-
etary intake screening tool used to assess the amount and
sources of salt in the diet.27 Before administration, all ques-
tions were pilot-tested with nine English speakers and eight
Spanish speakers, and wording was revised for clarity as
needed. Pilot testing was conducted at WIC sites that were
not involved in the study to ensure no participants would
have been exposed to the questionnaire before the study.
A 40-item baseline questionnaire, containing 2 knowledge,

6 self-efficacy, 21 behavior, and demographic questions, was
self-administered on paper by participants who received in-
person instruction before the class commenced and
collected by the WIC educator who was teaching the class.
For online participants, an identical questionnaire was
embedded in the online lesson and completed by participants
before they began the educational module. After 2 to 4
months and again 9 months after the salt class, a 55-item
follow-up questionnaire was either self-administered on
paper when participants returned to the WIC clinic or
URNAL OF THE ACADEMY OF NUTRITION AND DIETETICS 1387
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interviewer-administered via a phone call from a WIC
research staff member. The 2- to 4-month and 9-month
follow-up questionnaires contained the same knowledge,
self-efficacy, and behaviors questions as the baseline ques-
tionnaire. The follow-up questionnaires included additional
demographic questions used in the study and satisfaction
questions that were not included in the study.

Statistical Analyses
Demographic variables were dichotomized for education,
language, food insecurity status, participation in the Sup-
plemental Nutrition Assistance Program, previous exposure
to an online class, and method of follow-up data collection.
Race/ethnicity, marital status, length of time participants
in WIC, and work and school status were categorized. Inde-
pendent sample t-tests and c2 analyses were used to compare
differences in demographic characteristics between the in-
person and online education modalities. Outcomes variables
of interest included change in salt-related knowledge, self-
efficacy, and behaviors from baseline to both follow-up end
points. Questions were grouped as the following: within-
modality changes in knowledge and self-efficacy, reported
behaviors in the past 30 days, and reported behaviors in the
past 7 days.
Multiple linear regression models were used to compare

changes from baseline to follow-up periods within in-person
and online modalities in knowledge, self-efficacy, and
behavior outcomes. The format for administration of the
follow-up questionnaires varied (self-administered paper or
online questionnaire or interviewer-administered by phone)
for both education modalities. When examining changes
within a specific modality, significant time by follow-up
administration method interaction terms were included in
both 2- to 4-month and 9-month models. Because the method
of administration may have impacted participants’ responses
for within-modality comparisons, the mean baseline to follow-
up change is presented for in-person and online participants
who completed the self-administered version of the survey at
both baseline and follow-up. The models included time
(0¼baseline, 1¼follow-up), follow-up method (0¼self-admin-
istered, 1¼interviewer-administered), and interaction of time
and follow-upmethod. The significance levels are based on the
P value of the time coefficients, which represents the change
from baseline to follow-up for the self-administered group.
Multiple linear regression models were also used to

compare changes from baseline to follow-up between in-
person and online modalities. In addition to the baseline
value of the outcome variable, covariates included marital
status, duration of WIC participation, time between baseline
and follow-up questionnaires, and previous exposure to on-
line education. Because the share of participants with the
interviewer-administered follow-up method was similar in
both the online and in-person modalities at both follow-up
periods (2 to 4 months and 9 months), both follow-up
methods were included in this comparison. Data were
analyzed using SAS, version 9.4.28 A P value of <0.05 was
considered statistically significant.
RESULTS
Data were analyzed for 514 of 666 WIC participants. A total of
152 participants who had been randomly assigned were
1388 JOURNAL OF THE ACADEMY OF NUTRITION AND DIETETICS
excluded: 14 participants no longer qualified for WIC because
their household income exceeded the eligibility limit set by
the US Department of Agriculture, or were deleted from the
sample because their food recall fell within a holiday week
(eg, Thanksgiving) in which food habits were likely altered;
35 online participants completed the wrong online class or
did not finish the salt class; and 103 participants were lost to
follow-up due to disconnected phone numbers, unable to be
reached, moved agencies, or missed appointments (Figure).
The majority of study participants were Hispanic (88.1%),

and about half (53.9%) spoke Spanish as their primary lan-
guage. A majority had graduated from high school (63.6%).
There were no statistically significant differences between
in-person and online education modalities for parent
age, race/ethnicity, education, primary language, duration of
WIC participation, work or school participation, food inse-
curity, Supplemental Nutrition Assistance Program status, or
type of follow-up questionnaire administered (self- or
interviewer-administered) (Table 1). Differences between
groups were found for marital status (P<0.007) with more
single parents in the in-person group compared to the
online group (26.1% vs 14.8%). Compared to the online
modality, the in-person modality had longer time to follow-
up of about 1 week between baseline and 2- to 4-month
follow-up (104 days vs 97 days; P<0.0001), and 9-month
follow-up (287 days vs 280 days; P<0.0001), and fewer
had previous exposure to an online WIC nutrition education
class (P¼0.01) (Table 1).
Improvements in knowledge about salt were significant for

both the in-person and online groups at the 2- to 4-month
time point. However, these improvements largely dis-
appeared at the 9-month time point, except for the online
group’s knowledge retention of the main source of dietary
salt. Significant improvements were observed for each of the
six self-efficacy questions at both 2 to 4 months and 9
months, although the pattern varied slightly by time point for
the in-person and online groups (Table 2).
Reported behavior changes, which were reported as fre-

quencies in the past 30 days, were significant across all time
periods for both education modalities. These behaviors
included cooking with less salt, adding less salt at the table,
reading labels for sodium, purchasing foods with lower salt
content, limiting salty food intake, looking for lower salt
items, and substituting herbs or spices for salt (Table 3).
There were some significant decreases in foods high in salt

consumed during the last 7 days between baseline and
follow-up time points for both education modalities. For both
the in-person and online groups, there were significant re-
ductions in frequency of eating at fast-food and other res-
taurants at 9 months; frequency of eating any food with salt
added at the table or during cooking at both follow-up time
points; and mean frequency of eating items on a list of 11
high-salt foods at the 9-month follow-up. In addition, for
both groups at 9 months, there were reductions in frequency
of the following foods consumed during the past 7 days:
processed meats, canned or packaged soups, and snack foods
(Table 4).
Table 5 compares significant changes from baseline to

follow-up between participants in the two education mo-
dalities. The online modality reported greater improvements
compared to in-person modality for retaining the knowledge
that the daily recommended limit for sodium intake is
September 2017 Volume 117 Number 9



Table 2. Change in salt-related knowledge and self-efficacy by in-person group and online education modalities of adults recruited from three Public Health Foundation
Enterprises Special Supplemental Nutrition Program for Women, Infants, and Children who completed self-administered questionnaires from baseline to 2- to 4-month
follow-up and from baseline to 9-month follow-upa

Variable

Self-Administered Questionnaires

In-Person Within-Modality Comparison Online Within-Modality Comparison

2 to 4 mo
(n[152)

9 mo
(n[171)

2 to 4 mo
(n[136)

9 mo
(n[156)

Baselineb Changec Baselineb Changec Baselineb Changec Baselineb Changec

Knowledge  �������������������������������������
n (% correct)

�������������������������������������!
Main source of dietary salt 80 (55.2) 28*** (19.3) 90 (55.1) 12 (7.5) 74 (54.8) 16* (11.9) 85 (54.8) 23** (14.8)

Amount of sodium adults should consume daily 26 (17.6) 12* (8.1) 29 (17.4) 3 (1.8) 27 (19.9) 29*** (21.3) 32 (20.5) 12 (7.7%)

Self-efficacyd  �������������������������������������
mean (SDe)

�������������������������������������!
Add less salt to foods cooking 2.7 (0.6) 0.1* (0.6) 2.7 (0.6) 0.0 (0.7) 2.6 (0.6) 0.1** (0.6) 2.7 (0.5) 0.2*** (0.6)

Add no salt to foods cooking 2.0 (0.7) 0.2** (0.8) 2.0 (0.7) 0.2*** (0.9) 2.2 (0.8) �0.1 (0.8) 2.3 (0.7) 0.1* (0.7)

Almost always purchase foods low in sodium 2.5 (0.7) 0.2* (0.7) 2.5 (0.7) 0.1* (0.7) 2.4 (0.7) 0.2*** (0.7) 2.4 (0.7) 0.2*** (0.7)

Read the Nutrition Facts Label for sodium 2.5 (0.7) 0.1 (0.7) 2.5 (0.7) 0.2*** (0.8) 2.5 (0.7) 0.1 (0.7) 2.5 (0.7) 0.1* (0.7)

Add less salt to foods at the table 2.7 (0.6) 0.1* (0.7) 2.7 (0.6) 0.1* (0.7) 2.8 (0.5) 0.1** (0.6) 2.8 (0.5) 0.1 (0.6)

Add no salt to foods at the table 2.4 (0.7) 0.2** (0.8) 2.5 (0.7) 0.1 (0.9) 2.7 (0.6) 0.1 (0.6) 2.7 (0.6) 0.1 (0.7)

aBecause of missing values, the total n is not the same for all variables.
bDue to differences in self-administered questionnaire completion at follow-up periods, the baseline samples differed.
cChange was calculated by subtracting the baseline value from the month follow-up value (2 to 4 mo or 9 mo). A positive change indicates an increase in knowledge or self-efficacy; a negative change indicates a decrease in knowledge or self-
efficacy. Multiple linear regression model included time, follow-up method (0¼self-administered, 1¼interviewer-administered), and the interaction of time by the follow-up method. The significance levels were based on the P value of the time
coefficient. Boldface indicates statistical significance at *P<0.05; **P<0.01; ***P<0.001.
dResponses scored as follows: 1¼not sure, 2¼a little sure, 3¼very sure.
eSD¼standard deviation. R
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Table 3. Change in salt behaviors (frequency in the past 30 days) by in-person group and online nutrition education modalities of adults recruited from three Public
Health Foundation Enterprises Special Supplemental Nutrition Program for Women, Infants, and Children who completed self-administered questionnaires from baseline
to 2- to 4-month follow-up and from baseline to 9-month follow-upab

Variable

Self-Administered Questionnaires

In-Person Within-Modality Comparison Online Within-Modality Comparison

2 to 4 mo
(n[152)

9 mo
(n[171)

2 to 4 mo
(n[136)

9 mo
(n[156)

Baselinec Changed Baselinec Changed Baselinec Changed Baselinec Changed

 ������������������������������������mean (SDe)������������������������������������!
Add salt to foods when cooking 3.4 (1.3) �0.6*** (1.5) 3.5 (1.26) �0.7*** (1.3) 3.1 (1.3) �0.6*** (1.3) 3.2 (1.3) �0.7*** (1.4)
Add salt to foods at the table 1.8 (1.1) �0.2*** (1.1) 1.9 (1.1) �0.3*** (1.1) 2.0 (1.2) �0.5*** (1.3) 2.1 (1.2) �0.8*** (1.2)
Read the Nutrition Facts Label to look at the amount
of sodium

2.6 (1.4) 0.9*** (1.4) 2.5 (1.4) 1.0*** (1.4) 2.2 (1.2) 0.9*** (1.3) 2.2 (1.2) 1.0*** (1.4)

Not purchase a food because it had too much sodium 2.6 (1.4) 0.9*** (1.4) 2.5 (1.3) 0.9*** (1.5) 2.3 (1.2) 0.8*** (1.3) 2.4 (1.2) 0.8*** (1.5)

Limit the amount of salty food 3.2 (1.3) 0.7*** (1.2) 3.2 (1.5) 0.6*** (1.3) 3.5 (1.2) 0.7*** (1.5) 2.7 (1.2) 0.8*** (1.5)

Look for products labeled as sodium free, low sodium,
or reduced sodium

2.8 (1.5) 0.8*** (1.4) 2.8 (1.4) 0.9*** (1.4) 2.4 (1.3) 0.8*** (1.4) 2.4 (1.3) 1.1*** (1.5)

Add herbs or spices to foods instead of salt 3.0 (1.3) 0.6*** (1.4) 3.0 (1.3) 0.5*** (1.5) 3.0 (1.4) 0.4** (1.4) 2.8 (1.3) 0.6*** (1.6)

aBecause of missing values, the total n is not the same for all variables.
bResponses scored as follows: 1¼almost never, 2¼once in a while, 3¼sometimes, 4¼often, 5¼almost always.
cDue to differences in self-administered questionnaire completion at follow-up periods, the baseline samples differed.
dChange is calculated by subtracting the baseline value from the follow-up value (2 to 4 mo or 9 mo). A positive change indicates an increase in the frequency of the behavior; a negative change indicates a decrease in the frequency of the behavior.
Multiple linear regression model includes: time, follow-up method (0¼self-administered, 1¼interviewer-administered), and the interaction of time by the follow-up method. The significance levels are based on the P value of the time coefficient.
Boldface indicates statistical significance at **P<0.01; ***P<0.001.
eSD¼standard deviation.

R
ESEA

R
C
H

1390
JO

U
R
N
A
L
O
F
TH

E
A
C
A
D
EM

Y
O
F
N
U
TR

ITIO
N

A
N
D

D
IETETIC

S
Septem

ber
2017

Volum
e
117

N
um

ber
9



Table 4. Change in salt-related dietary behaviors (days over the past 7 days) by in-person group and online nutrition education modalities of adults recruited from three
Public Health Foundation Enterprises Special Supplemental Nutrition Program for Women, Infants, and Children who completed self-administered questionnaires from
baseline to 2- to 4-month follow-up and from baseline to 9-month follow-upa

Variable

Self-Administered Questionnaires

In-Person Within-Modality Comparison Online Within-Modality Comparison

2 to 4 mo
(n[152)

9 mo
(n[171)

2 to 4 mo
(n[136)

9 mo
(n[156)

Baselineb Changec Baselineb Changec Baselineb Changec Baselineb Changec

Eat at the following places  ��������������������������������
mean (SDd) d/wk

��������������������������������!
Fast food 1.3 (1.2) �0.2 (1.3) 1.3 (1.3) �0.2* (1.2) 1.3 (1.2) �0.3** (1.2) 1.3 (1.1) �0.4*** (1.2)
Other restaurant 1.1 (1.2) �0.3* (1.3) 1.1 (1.3) �0.3** (1.4) 1.0 (1.0) �0.2 (1.3) 1.0 (1.0) �0.3** (1.1)
Eat the following foods

Canned beans or vegetables 1.3 (1.7) �0.1 (2.0) 1.2 (1.6) �0.1 (2.0) 1.1 (1.5) 0.1 (1.8) 1.3 (1.7) �0.2 (1.8)

Pizza 0.7 (0.9) �0.0 (0.9) 0.7 (1.0) 0.2 (1.3) 0.6 (0.8) �0.1 (0.9) 0.6 (0.8) 0.1 (1.0)

Cheese 2.0 (1.6) �0.1 (1.9) 2.0 (1.5) �0.2 (1.7) 1.6 (1.2) 0.6*** (1.6) 1.7 (1.4) 0.2 (1.4)

Frozen seasoned meat, poultry, fish 1.1 (1.4) �0.1 (1.5) 1.3 (1.5) �0.3 (1.9) 1.0 (1.3) 0.1 (1.7) 1.1 (1.5) �0.2 (1.8)

Processed meats 1.6 (1.4) �0.2 (1.7) 1.6 (1.3) �0.3* (1.7) 1.5 (1.3) �0.1 (1.4) 1.5 (1.3) �0.3* (1.6)
Frozen packaged appetizers or sides 0.5 (1.0) �0.0 (1.2) 0.5 (1.0) �0.0 (1.2) 0.4 (0.8) 0.0 (0.8) 0.5 (0.9) �0.0 (1.1)

Other packaged meals or sides 1.0 (1.4) �0.2 (1.4) 0.9 (1.2) �0.2* (1.3) 0.8 (1.2) �0.1 (1.4) 0.9 (1.2) �0.2 (1.2)

Canned or packaged soups 0.8 (1.4) �0.2 (1.4) 0.8 (1.3) �0.4** (1.4) 0.8 (1.0) �0.2 (1.2) 0.7 (1.0) �0.3** (1.1)
Ready to use or packaged condiments 1.4 (1.4) �0.1 (1.7) 1.4 (1.4) �0.1 (1.6) 1.5 (1.2) �0.3* (1.4) 1.5 (1.4) �0.3 (1.3)

Ready to use or packaged sauces marinades 1.0 (1.3) �0.2 (1.6) 0.9 (1.1) �0.1 (1.5) 1.1 (1.2) �0.2 (1.4) 0.9 (1.2) �0.2 (1.2)

Snack foods 1.2 (1.3) �0.3* (1.4) 1.3 (1.5) �0.2* (1.4) 1.2 (1.2) 0.0 (1.5) 1.2 (1.2) �0.2* (1.4)
Mean of the above foods 1.1 (0.8) �0.1 (0.8) 1.1 (0.8) �0.2* (0.8) 1.0 (0.6) �0.0 (0.6) 1.1 (0.7) �0.1* (0.7)
Any food with salt added at the table or during cooking 2.1 (2.1) �0.7*** (2.4) 2.2 (2.2) �0.6** (2.3) 2.2 (2.3) �1.0*** (2.4) 2.3 (2.3) �1.1*** (2.4)
aBecause of missing values, the total n is not the same for all variables.
bDue to differences in self-administered questionnaire completion at follow-up periods, the baseline samples differed.
cChange was calculated by subtracting the baseline value from the month follow-up value (2 to 4 mo or 9 mo). A positive change indicates an increase in the frequency of the behavior; a negative change indicates a decrease in the frequency of the
behavior. Multiple linear regression model included: time, follow-up method (0¼self-administered, 1¼interviewer-administered), and the interaction of time by the follow-up method. The significance levels are based on the P value of the time
coefficient. Boldface indicates statistical significance at *P<0.05; **P<0.01; ***P<0.001.
dSD¼standard deviation.
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Table 5. Differences in changes of salt-related knowledge, self-efficacy, and behaviors between in-person group and online education modalities of adults recruited from
three Public Health Foundation Enterprises Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) from baseline to 2-4-month follow-up and
from baseline to 9-month follow-upa

Variable

All Questionnaires

In-Person Within-Modality
Comparison
(n[257)

Online Within-Modality
Comparison
(n[257)

In-Person vs Online Modality
Comparison: Change Score

(n[514)

Baseline

2 to 4 mo 9 mo

Baseline

2 to 4 mo 9 mo 2 to 4 mo 9 mo

Change
from
baseline

Change
from
baseline

Change
from
baseline

Change
from
baseline

Difference in
change from
baselineb

Difference in
change from
baselineb

Knowledge  ����������������������
n (% correct)

����������������������!
Amount of sodium adults should consume daily 45 (17.9) 37 (14.7) 19 (7.5) 50 (19.5) 78 (30.4) 41 (16.0) �15.7* e8.5

Self-efficacyc (negative change score means online
improved more)

 �����������������������
mean (SDd)

�����������������������!

Add less salt to foods when cooking 2.6 (0.6) 0.2 (0.7) 0.1 (0.7) 2.6 (0.6) 0.1 (0.6) 0.2 (0.6) 0.1 (0.6) �0.1* (0.7)

Read the Nutrition Facts Label while shopping to
look at the amount of sodium in the package

2.5 (0.7) 0.2 (0.8) 0.3 (0.8) 2.5 (0.7) 0.1 (0.7) 0.2 (0.7) 0.1 (0.7) 0.2* (0.7)

Add no salt to foods at the table 2.5 (0.7) 0.2 (0.8) 0.2 (0.8) 2.7 (0.6) 0.1 (0.7) 0.1 (0.7) 0.1 (0.8) 0.01** (0.8)

Behaviors (days over the past 7 d) (positive change
score means online improved more)

Eat at fast-food restaurant 1.3 (1.3) �0.3 (1.4) �0.2 (1.3) 1.3 (1.2) �0.4 (1.3) �0.5 (1.3) 0.1 (1.3) 0.3*** (1.2)

Eat at another restaurant 1.1 (1.2) �0.5 (1.3) �0.4 (1.4) 1.1 (1.2) �0.4 (1.3) �0.5 (1.3) �0.04* (1.3) 0.1 (1.4)

Eat pizza 0.7 (1.0) �0.2 (1.1) 0.0 (1.2) 0.7 (1.0) �0.2 (1.1) �0.2 (1.1) 0.0 (1.1) 0.2* (1.2)

Any food with salt added at the table or during cooking 2.2 (2.2) �1.2 (2.5) �1.1 (2.4) 2.4 (2.2) �1.6 (2.4) �1.6 (2.36) 0.4 (2.4) 0.5* (2.4)

Behaviors (frequency in the past 30 d)e (positive change
score means online improved more)

Add salt to foods at the table 1.8 (1.1) �0.3 (1.2) �0.4 (1.2) 2.2 (1.3) �0.8 (1.4) �0.9 (1.3) 0.5* (1.3) 0.5* (0.1)

aBecause of missing values, the total n is not the same for all variables.
bP values are for difference in change between the in-person and online modalities. In-person vs online difference in change score is calculated by subtracting the online change score from the in-person change score. Multiple linear regression model
included: response to baseline question, marital status, duration of WIC participation, time between baseline and follow-up, and previous online exposure. Boldface indicates statistical significance at *P<0.05; **P<0.01; ***P<0.001.
cResponses scored as follows: 1¼not sure, 2¼a little sure, 3¼very sure.
dSD¼standard deviation.
eResponses scored as follows: 1¼almost never, 2¼once in a while, 3¼sometimes, 4¼often, 5¼almost always.
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RESEARCH
<2,300 mg at 2 to 4 months (P¼0.02) and increasing self-
efficacy for adding less salt to foods when cooking
(P¼0.03). The following behaviors significantly improved
more from baseline for the online compared to the in-person
modality: reducing the amount of salt added at table over the
past 30 days at 2 to 4 months (P¼0.01) and 9 months
(P¼0.02); reducing frequency of fast-food restaurants at 9
months (P¼0.0008); decreasing intake of pizza (P¼0.02); and
any food with salt added at the table or cooking at 9 months
(P¼0.04). Relative to the online group, the in-person group
reported greater improvements in: increasing self-efficacy for
reading the Nutrition Facts Label (P¼0.02 at 9 months);
adding no salt to foods at the table at 9 months (P¼0.003);
and reducing eating out at other types of restaurants at 2 to 4
months (P¼0.02).
DISCUSSION
Both online and traditional in-person education successfully
promoted reducing salt intake in WIC participants. Both
modalities improved participants’ salt-related knowledge,
self-efficacy, and behaviors and, for the most part, these
improvements were retained over many months. While
retention of knowledge mostly disappeared at 9-month
follow-up, salt-related behavior changes were maintained,
which is an indicator of the success of the intervention. There
were few significant differences between online and in-
person modalities and results did not suggest a pattern of
one modality being superior to the other.
Compared to other behavioral intervention studies that

have tried to reduce salt intake,29-32 this study found that the
online group showed greater improvements for some longer-
term salt-related behaviors, such as reducing the added salt
during cooking and at the table and reducing intake of all
foods with salt added. These daily behaviors were retained at
9 months and may be indicative of sustainability of the online
education intervention. In addition, when participants opt to
use online education, this may provide WIC nutrition edu-
cators more time for individualized counseling. On the other
hand, the in-person education group had greater improve-
ments for reading nutrition labels and eating out less at
restaurants. It is important to note, however, that there were
few significant differences between education modalities,
and that these differences were physiologically small.
These findings are consistent with other studies comparing

online education to traditional delivery methods. In a meta-
analysis, online education studies found substantial improve-
ments in outcomes thatwere similar to positive changes found
with traditional in-person education.33 Examples of these
outcomes included increased exercise time, increased knowl-
edge of nutritional status, increased knowledge of asthma
treatment, increased participation in healthcare, and weight-
loss maintenance.33 A 2011 comparison found that WIC
online nutrition educationwas superior to traditionalmethods
in educating on fruit and vegetable consumption.3 However, in
that study,3 participants were allowed to self-select their form
ofnutrition education, in contrast to the randomassignment in
our study, as well as another study examining breakfast out-
comes in a similar population of WIC participants.5

Strengths of this study included the random assignment of
a diverse, low-income population to in-person and online
nutrition modalities and focus of the nutrition education on
September 2017 Volume 117 Number 9 JO
salt intake, which is an area of high public health importance.
The study also utilized a pre�post design that provided an
assessment of the retention of knowledge and change in self-
efficacy and behaviors at both shorter (2 to 4 months) and
longer (9 months) end points. The generalizability of the
study’s findings to other WIC settings was enhanced by using
WIC materials and protocols for the implementation.
There were also limitations to the study. It was not possible

to have a control group that received no education for two
reasons: first, nutrition education is federally required in all
WIC programs and second, having a control group that
received education on an alternative topic was not possible
because the WIC agency that conducted the study currently
offers all participants group education on the same topic
simultaneously. In this study, it was not possible for all par-
ticipants to complete the follow-up questionnaire using the
same mode of administration as at baseline. In order to have
high follow-up rates, multiple methods for reaching partici-
pants were employed (self- or interviewer-administered).
Change in the follow-up methodology could have resulted
in increased social desirability bias.34,35 Another limitation,
albeit a diminishing one as Internet access becomes more
universal, is that results may only be generalizable to women
with regular Internet access by phone, tablet, or computer.
CONCLUSIONS
This study provides evidence that WIC nutrition education, a
cornerstone of WIC, impacts dietary behavior and that these
changes largely persist up to 9 months after a single class.
Both in-person and online nutrition education can lead to
self-efficacy and behavior change related to reducing salt
intake in WIC participants. There were few differences
between education modalities and results did not suggest a
pattern of one modality being superior to the other. Promo-
tion of online nutrition education could expand the reach of
WIC nutrition education to more clients, potentially reducing
salt intake in this low-income population.
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