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Abstract

Objective: Social media are promising channels for health communication pro-

moting positive weight‐related behaviors, but no prior studies have synthesized

evidence on the independent effects of social media campaigns focused on pro-

moting healthy eating, physical activity (PA), and healthy weight. This study aimed

to fill that gap and inform future social media‐based obesity‐prevention research

and practice by reviewing findings from studies testing the effects of such cam-

paigns on individual‐level cognitive, behavioral, and anthropometric outcomes.

Method: The Web of Science and PubMed databases were searched for peer‐
reviewed articles published between 2012 and 2023 that explored the indepen-

dent effects of social media campaigns related to healthy eating, PA, or weight

management. Study characteristics and outcomes were extracted and summarized.

Results: Eleven studies were included in this review describing campaigns targeting

healthy eating‐related outcomes (e.g., fruit and vegetable consumption, meal

preparation, nutrition label reading), PA, or weight management. Most campaigns

(n = 7) were developed by universities or research centers. Priority audiences

included parents, adult females, adolescents, college students, and adult govern-

ment employees. The majority (n = 8) of the campaigns used single platforms, with

the most common being Facebook, Instagram, blogs, and YouTube. Campaigns had

mixed effects on cognitive outcomes (e.g., intention, attitude, knowledge), behav-

ioral outcomes (e.g., food choices, PA), and anthropometric outcomes (e.g., weight,

waist circumference).

Conclusion: Social media campaigns focused on promoting healthy eating, PA, and

healthy weight had mixed effects on individual‐level cognitive, behavioral, and

anthropometric outcomes. Various limitations of the included studies make it

difficult to ascertain which factors influence campaign effectiveness. Advancing

knowledge in this area is important, particularly given social media's widespread use

and potential for broad reach. New research with features such as rigorous study

designs, larger and more diverse samples, and strong theoretical foundations may
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provide important insights into what types of interventions are effective or not and

under what conditions.
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body weight, diet, food, and nutrition, exercise, health communication, social media

1 | INTRODUCTION

Weight‐related behaviors are influenced by factors at multiple levels,

including personal, social, environmental, and economic de-

terminants.1 At the individual level, factors such as knowledge, be-

liefs, attitudes, and motivation are important determinants of dietary

and physical activity (PA) behaviors.2 Previous reviews have

demonstrated the positive role of communications in influencing

these determinants through processes such as promoting observa-

tional learning, clarifying misinformation, providing informational

guidance, and reinforcing social support.3–6

Social media is a promising mechanism for shifting these

individual‐level factors. Social media have been adopted by millions

of people worldwide, and the proportion of the population using

social media reached 58% in 2021.7 In the United States (US), about

72% of adults use some type of social media, and more than half of

those are active users.8 In turn, health professionals have shown

increasing interest in the use of social media platforms in health

communications.9 For example, since 2014, more than 80% of state‐
level health departments in the US had at least one social media

account.10 Compared with traditional communication channels, social

media may lower physical barriers to the dissemination of messaging

and increase the breadth of reach to a wider range of audiences.3–

6,11,12

Given the widespread interest among nutrition and PA com-

municators in using social media to reach large numbers of people, it

is important to synthesize the available research evidence on the

effectiveness of such efforts. Research that supports the dissemi-

nation of evidence‐based messages on social media may be espe-

cially critical to combat the proliferation of inaccurate or misleading

information on those channels.13–16 Prior reviews have explored the

effects of multicomponent diet‐ and PA‐related interventions

without evaluating the independent effects of social media compo-

nents or have examined the effects of intensively moderated,

limited‐reach social media programs (e.g., private online discussion

boards or social media groups).4,17–20 However, no prior reviews

have focused specifically on studies testing the independent effects

of social media campaigns that promote healthy eating, PA, and

healthy weight and do not include intensive moderation that might

limit campaign reach. Given that one of the often‐cited advantages of

social media is its potential to reach large numbers of people, it is

important to understand the independent effects of social media

campaigns that do not require intensive moderation and therefore

have the potential for broad reach. This study aimed to fill that

knowledge gap.3–6,11,12

2 | METHOD

A narrative review was conducted to capture existing evidence on

the independent effects of social media campaigns related to healthy

eating, PA, and healthy weight. A search was conducted for peer‐
reviewed articles published between January 2012 and August

2023 using the Web of Science and PubMed databases. Search

strategies were developed under the guidance of a research librarian.

Search strings included nutrition‐related terms (e.g., nutrition, diet,

feeding, eating), PA‐related terms (e.g., PA, exercise), weight‐related
terms (e.g., weight, overweight, weight‐loss), social media‐related
terms (e.g., social media, Facebook, WhatsApp, Twitter, Instagram),

and campaign‐related terms (e.g., campaign, communication). Addi-

tional studies were identified by examining the reference lists of the

included articles.

Articles were included if they were primary, peer‐reviewed

studies that assessed the impact of nutrition‐, PA‐, and/or weight‐
related social media campaigns on individual‐level outcomes. A so-

cial media campaign was defined as a coordinated set of social media‐
based intervention activities with broad reach or potential for broad

reach. Campaigns included those that centered on outbound

messaging that could reach large numbers of people and not on one‐
to‐one instruction or other types of individually tailored communi-

cation (e.g., heavily moderated discussion groups). This review

included campaigns with goals related to nutrition, PA, and/or

healthy weight. Both qualitative and quantitative studies were

included. Articles were excluded if they (1) assessed social media

campaigns delivered mainly through online discussion boards or

private social media groups, which limited their actual or potential

reach to broader audiences, (2) involved multi‐component campaigns

(including traditional communication channels) that did not have an

independent analysis of the influence of social media communication

on individual‐level outcomes, (3) evaluated process‐related factors

(e.g., dose or reach) without examining the downstream outcomes on

individuals including changes in cognitive, behavioral, and/or

anthropometric outcomes, (4) evaluated mass‐marketing social me-

dia campaigns from consumer‐packaged goods companies, (5) were

conference abstracts, reviews, or dissertations, or (6) were not

available in English.

There were 1065 articles resulting from the search on the Web

of Science and 855 articles from PubMed. One hundred and ninety

two duplicated articles were removed, resulting in 1728 unique re-

sults for screening. One author (YL) screened titles and abstracts

based on the inclusion and exclusion criteria and consulted with

other authors where eligibility was unclear. Full text was reviewed if
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the title and abstract suggested likely eligibility for inclusion or if the

potential for inclusion was unclear based on the title and abstract. In

cases where it remained unclear whether an article should be

included based on full‐text review, the other two authors were

consulted, and a determination was made by consensus. Data related

to campaign and study characteristics were extracted from the

included articles into Microsoft Excel. Data extraction was completed

by YL and confirmed by DH, though AM also reviewed all papers and

data extraction tables in full. Discrepancies were discussed and

resolved by consensus. Extracted campaign characteristics included

the campaign name (if there was one), characteristics of the target

audience, setting, social media platforms employed, duration, objec-

tives, content, theoretical foundations, and responsible agencies.

Extracted study characteristics included study design, sample size,

study population, outcome variables, and main results.

3 | RESULTS

3.1 | Campaigns' characteristics

Eleven studies, each testing a unique campaign, were identified for

inclusion.21–31 Some of them targeted a single goal, while others had

more than one objective. The majority of the studies (n = 9) tested

campaigns targeting diet‐related outcomes such as healthy eating,

cooking, meal preparation, and nutrition label reading.21–25,27,29–31

One campaign aimed at promoting increased PA as well as healthy

dietary behaviors, and the remaining two campaigns either targeted

increasing PA or managing weight (including messages on both diet

and PA).26,28,30 Among those nine campaigns that were diet‐oriented,
four of them aimed to improve parenting‐specific behaviors.21–24 The
duration of the campaigns ranged from 4 weeks to 8 months, except

for one cross‐sectional study that was conducted 5 months into a

campaign that is still ongoing as of this writing. Most of the cam-

paigns (n = 7) were launched by research institutions to assess the

efficacy of social media interventions.22–25,27,28,30 The other cam-

paigns (n = 4) were implemented by a state agency, non‐profit or-

ganization, governmental agency, or health institute21,26,29,31

(Table 1).

Table 1 describes the characteristics of the campaigns. More

than half of the campaigns (n = 6) were based in North America, one

was based in the United Kingdom, and the remaining four were based

in Asia. Of the six campaigns in North America, one targeted African

Americans; the other five did not target a particular racial or ethnic

group.22–24,27,31 Priority audiences included parents (n = 4), adult

women (n = 1), adolescents (n = 3), college students (n = 2), and

government employees (n = 1). The majority of the campaigns used

single platforms (n = 8), and three campaigns used multiple platforms.

Chosen social media platforms included Facebook (Meta Platforms,

Inc) (n = 5), Instagram (Meta Platforms, Inc) (n = 6), blogs (n = 2),

YouTube (n = 2), WeChat (n = 1), Snapchat (n = 1), and LINE (n = 1).

Three of the campaigns applied behavioral theories or models to

their design. Jump2Health was informed by social cognitive theory

(SCT); Swap Up used the Specific, Adaptable, Viable, and Impactful

framework, which drew on SCT and Social Norm Theory; and the

healthy eating blog targeting Canadian mothers of preschool‐ and

school‐aged children was based on the Theory of Reasoned Action

and Theory of Planned Behavior.22,23,31 One additional campaign,

B'more Healthy Communities for Kids (BHCK), employed the socio‐
ecological model (SEM) to inform the overall design of a multilevel

intervention including social media; however, the theory used to

inform the social media messaging in particular was not specified.24

Common types of content among all campaigns included infor-

mational messages (e.g., healthy eating tips, meal planning ideas,

nutrition‐related memes, nutrition label interpretations), educational

materials (e.g., meal planning worksheets, videos on healthy food

alternatives, cooking and exercise demonstrations), interactive posts

(e.g., polls, quizzes, weekly challenges, Q&A, interactive games), and

general campaign notifications (e.g., reminders of new posts, nutri-

tional themes of the week). Frequently employed communication

formats included written messages, infographics, pictures, and

videos. Written messages were used in all campaigns to announce

campaign‐related information, deliver nutrition knowledge, or convey

the rationale for engaging in healthy eating or PA. Infographics,

pictures, and videos were incorporated to demonstrate specific rec-

ipes, communicate steps in meal planning, or provide other practical

strategies to advance behavior change. For example, Cooking Matters

posted seasonal recipes, meal planning or cooking‐related videos, and

live events on a regular basis on their Facebook page.21 Pretty and

Picky communicated healthy food recommendations by posting

theme‐related activities, articles, pictures, and recipes on their

Instagram account.29 Swap Up used various content types including

short videos, memes, and GIFs to deliver nutrition‐related facts on

different platforms.31

3.2 | Study characteristics and campaign
effectiveness

Table 2 describes the studies that evaluated the effects of the cam-

paigns. Four studies used randomized control trials (RCT), three used

quasi‐experimental designs, one used a pre‐post survey with

matched samples, one used a pre‐post survey with unmatched sam-

ples, one used a cross‐sectional survey, and one used post‐campaign

interviews. One study also used a focus group interview in addition to

the pre‐post survey with unmatched samples. In three of the RCT

studies (Jump2Health, the healthy eating blog targeting Canadian

mothers, and the healthy eating blog targeted toward adult women),

participants in the control group had zero exposure to content during

the campaign period because access to social media sites was

controlled.22,23 In the RCT that assessed the effect of BHCK, social

media pages were publicly available so the possibility of the control

group being exposed to the campaign content could not be ruled

out.24 Five studies had sample sizes of less than 100.22,23,27,29,30 The

other studies ranged from several hundred participants to several

thousand. In five studies, the demographic characteristics of study

LUO ET AL. - 3 of 20



T
A
B
L
E

1
C
am

p
ai
gn

ch
ar
ac
te
ri
st
ic
s.

C
am

p
ai
gn

,s
tu
d
y

au
th
o
rs

(y
ea

r)
C
h
ar
ac
te
ri
st
ic
s
o
f

ta
rg
et

au
d
ie
n
ce

C
am

p
ai
gn

se
tt
in
g

So
ci
al

m
ed

ia
p
la
tf
o
rm

s
em

p
lo
ye

d
C
am

p
ai
gn

d
u
ra
ti
o
n

C
am

p
ai
gn

o
b
je
ct
iv
es

C
am

p
ai
gn

co
n
te
n
t

T
h
eo

re
ti
ca
l

fo
u
n
d
at
io
n
s

C
am

p
ai
gn

d
ev

el
o
p
er

C
oo

ki
ng

M
at

te
rs
,

Z
h
an

g,

P
an

ic
h
el
li,

H
al
l

(2
0
2
1
)2
1

Lo
w
‐in

co
m
e
ca
re
gi
ve

rs

o
f
yo

u
n
g
ch

ild
re
n

(<
6
ye

ar
s
o
ld
)

U
S

F
ac
eb

o
o
k
(M

et
a

P
la
tf
o
rm

s,
In
c)

2
m
o
n
th
s

C
oo

ki
ng

M
at

te
rs

(C
M

)
d
es
ig
n
ed

a

F
ac
eb

o
o
k‐
b
as
ed

co
m
m
u
n
ic
at
io
n
s

ca
m
p
ai
gn

to

p
ro
m
o
te

h
ea

lt
h
y

ea
ti
n
g
am

o
n
g
lo
w
‐

in
co

m
e
fa
m
ili
es

C
o
n
te
n
t
o
f

C
oo

ki
ng

M
at

te
rs

F
ac
eb

o
o
k

p
ag

e
in
cl
u
d
ed

se
as
o
n
al

re
ci
p
es
,

ti
p
s
fo
r
fo
o
d

p
la
n
n
in
g
an

d

co
o
ki
n
g,

re
la
te
d

vi
d
eo

s,
an

d
liv

e

ev
en

ts
to

ad
d
re
ss

ca
re
gi
ve

rs
'b

ar
ri
er
s

to
h
ea

lt
h
y
ea

ti
n
g

an
d
en

co
u
ra
ge

p
o
si
ti
ve

b
eh

av
io
rs

N
o
t
sp
ec
ifi
ed

Sh
ar
e
o
u
r
st
re
n
gt
h

(n
o
n
p
ro
fi
t

o
rg
an

iz
at
io
n
)

H
ea

lt
h
y
ea

ti
n
g
b
lo
g

fo
r
C
an

ad
ia
n

m
o
th
er
s,
D
u
m
as

et
al
.(
2
0
2
0
)2
2

C
an

ad
ia
n
m
o
th
er
s
o
f

p
re
sc
h
o
o
l‐
an

d

sc
h
o
o
l‐a

ge
d

ch
ild

re
n

C
an

ad
a

B
lo
g

6
m
o
n
th
s

T
h
e
b
lo
g
w
as

d
es
ig
n
ed

to
im

p
ro
ve

d
ie
t

q
u
al
it
y
b
y

in
cr
ea

si
n
g
th
e

co
n
su
m
p
ti
o
n
o
f

ve
ge

ta
b
le
s,
fr
u
it
,

m
ilk

,a
n
d
m
ilk

al
te
rn
at
iv
es

in

m
o
th
er
s

(d
ev

el
o
p
ed

fo
r

re
se
ar
ch

p
u
rp
o
se
s)

A
n
ew

ev
id
en

ce
‐

in
fo
rm

ed
h
ea

lt
h
y

ea
ti
n
g
b
lo
g
w
as

p
u
b
lis
h
ed

w
ee

kl
y

b
y
an

re
gi
st
er
ed

d
ie
ti
ti
an

w
it
h

5
ye

ar
s
o
f
b
lo
gg

in
g

ex
p
er
ie
n
ce

T
h
eo

ry
o
f
p
la
n
n
ed

b
eh

av
io
r;
th
eo

ry
o
f

re
as
o
n
ed

ac
ti
o
n

R
es
ea

rc
h
te
am

at

U
n
iv
er
si
té

La
va

l,

C
an

ad
a

Ju
m

p2
H

ea
lth

,

B
ak

ır
cı
‐T
ay

lo
r

et
al
.(
2
0
1
8
)2
3

P
ar
en

ts
o
f
p
re
sc
h
o
o
l

ch
ild

re
n
ag

ed
3
–
5

U
S
(L
u
b
b
o
ck
,

T
X
)

F
ac
eb

o
o
k
(M

et
a

P
la
tf
o
rm

s,
In
c)

p
ag

e

1
0
w
ee

ks
Ju

m
p2

H
ea

lth
w
as

d
es
ig
n
ed

to

in
cr
ea

se
th
e

n
u
m
b
er

o
f
fr
u
it
s

an
d
ve

ge
ta
b
le
s

ch
ild

re
n
co

n
su
m
ed

an
d
th
e
va

ri
et
y
o
f

fr
u
it
s
an

d

ve
ge

ta
b
le
s
th
ey

w
er
e
p
ro
vi
d
ed

w
it
h
,e

sp
ec
ia
lly

th
o
se

h
ig
h
in

vi
ta
m
in

A

C
o
n
te
n
t
o
f

Ju
m

p2
H

ea
lth

in
cl
u
d
ed

co
o
ki
n
g

vi
d
eo

s
an

d
re
ci
p
es
,

st
ra
te
gi
es

to

ad
d
re
ss

p
ic
ky

ea
ti
n
g,

an
d
fo
o
d

b
u
d
ge

ti
n
g
an

d

m
ea

l
p
la
n
n
in
g

So
ci
al

co
gn

it
iv
e
th
eo

ry
R
es
ea

rc
h
te
am

at

T
ex

as
T
ec
h

U
n
iv
er
si
ty

4 of 20 - LUO ET AL.



T
A
B
L
E

1
(C
o
n
ti
n
u
ed

)

C
am

p
ai
gn

,s
tu
d
y

au
th
o
rs

(y
ea

r)
C
h
ar
ac
te
ri
st
ic
s
o
f

ta
rg
et

au
d
ie
n
ce

C
am

p
ai
gn

se
tt
in
g

So
ci
al

m
ed

ia
p
la
tf
o
rm

s
em

p
lo
ye

d
C
am

p
ai
gn

d
u
ra
ti
o
n

C
am

p
ai
gn

o
b
je
ct
iv
es

C
am

p
ai
gn

co
n
te
n
t

T
h
eo

re
ti
ca
l

fo
u
n
d
at
io
n
s

C
am

p
ai
gn

d
ev

el
o
p
er

Th
e

B
'm

or
e

H
ea

lth
y

C
om

m
un

it
ie

s
fo

r
K

id
s

(B
H

C
K

),
T
ru
d
e
et

al
.

(2
0
1
9
)2
4

Lo
w
‐in

co
m
e
A
fr
ic
an

A
m
er
ic
an

yo
u
th

ag
es

1
0
–
1
4
an

d

th
ei
r
fa
m
ili
es

U
S,

(B
al
ti
m
o
re
,

M
D
)

F
ac
eb

o
o
k
an

d

In
st
ag

ra
m

(M
et
a
P
la
tf
o
rm

s,

In
c)

8
m
o
n
th
s/
w
av

e,

2
w
av

es
in

to
ta
l

T
h
e

B
H

C
K
so
ci
al

m
ed

ia

ca
m
p
ai
gn

w
as

a

p
ar
t
o
f
a
m
u
lt
ile

ve
l

in
te
rv
en

ti
o
n

d
es
ig
n
ed

to

im
p
ro
ve

th
e
fo
o
d

en
vi
ro
n
m
en

t

o
u
ts
id
e
o
f
sc
h
o
o
l

b
y
p
ro
m
o
ti
n
g

h
ea

lt
h
fu
l
fo
o
d
s/

b
ev

er
ag

es
an

d

b
eh

av
io
rs

T
h
e
so
ci
al

m
ed

ia

co
n
te
n
t
in

th
e

B
H

C
K
ca
m
p
ai
gn

h
ad

fo
u
r
se
q
u
en

ti
al

p
h
as
es

w
it
h

d
if
fe
re
n
t
th
em

es
,

ea
ch

la
st
in
g

2
m
o
n
th
s:

1
.
H
ea

lt
h
ie
r
b
ev

er
ag

e

2
.
H
ea

lt
h
ie
r
sn
ac
ks

3
.
H
ea

lt
h
ie
r

co
o
ki
n
g

m
et
h
o
d
s

4
.
R
ev

ie
w

m
ai
n

m
es
-

sa
ge

s
co

ve
re
d
in

th
e
p
re
vi
o
u
s

p
h
as
es

So
ci
o
‐e
co

lo
gi
ca
l
m
o
d
el

Jo
h
n
s
H
o
p
ki
n
s

B
lo
o
m
b
er
g
Sc
h
o
o
l

o
f
P
u
b
lic

H
ea

lt
h
—

Jo
h
n
s
H
o
p
ki
n
s

G
lo
b
al

O
b
es
it
y

P
re
ve

n
ti
o
n
C
en

te
r

(f
u
n
d
ed

b
y
N
IH

&

C
D
C
)

In
fo
‐N

ut
ri

te
en

®
,

Je
fr
yd

in
et

al
.

(2
0
2
0
)2
5

A
d
o
le
sc
en

ts
M
al
ay

si
a

(S
el
an

go
r)

In
st
ag

ra
m

(M
et
a

P
la
tf
o
rm

s,
In
c)

1
2
w
ee

ks
T
h
e
in
te
rv
en

ti
o
n
w
as

d
es
ig
n
ed

to

in
tr
o
d
u
ce

n
u
tr
it
io
n

la
b
el
s
an

d
th
e
sk
ill
s

to
in
te
rp
re
t

n
u
tr
it
io
n
la
b
el
s
to

ch
o
o
se

h
ea

lt
h
ie
r

fo
o
d
s

Se
ve

n
m
ai
n
to
p
ic
s
o
f

ed
u
ca
ti
o
n
al

co
n
te
n
t
w
er
e

in
cl
u
d
ed

:

1
.
In
tr
o
d
u
ct
io
n
to

n
u
tr
it
io
n
la
b
el
in
g

2
.
Se

rv
in
g
si
ze

an
d

m
ac
ro
n
u
tr
ie
n
t

3
.
N
u
tr
it
io
n

in
fo
rm

a-

ti
o
n
p
an

el

4
.
N
u
tr
it
io
n
cl
ai
m
s

5
.
E
n
er
gy

la
b
el
in
g

6
.
H
ea

lt
h
ie
r
ch

o
ic
e

lo
go

7
.
N
u
tr
it
io
n
la
b
el
in
g

u
sa
ge

o
n
fo
o
d

ch
o
ic
es

C
am

p
ai
gn

co
n
te
n
t

in
cl
u
d
ed

q
u
es
ti
o
n
s
an

d

an
sw

er
s
(Q

&
A
),
sh
o
rt

q
u
iz
ze
s,
p
o
lls
,a

n
d

fe
ed

b
ac
k
o
n
th
e

w
ee

kl
y
m
es
sa
ge

,

m
ak

in
g
u
se

o
f
d
if
fe
re
n
t

In
st
ag

ra
m

fe
at
u
re
s

N
o
t
sp
ec
ifi
ed

R
es
ea

rc
h
te
am

fr
o
m

C
o
m
m
u
n
it
y
H
ea

lt
h

C
en

te
r
&

C
en

te
r

fo
r
A
rt
ifi
ci
al

In
te
lli
ge

n
ce

T
ec
h
n
o
lo
gy

(C
A
IT
)

—
U
n
iv
er
si
ti

K
eb

an
gs
aa

n

M
al
ay

si
a,

an
d

C
en

te
r
o
f
N
u
tr
it
io
n

an
d
D
ie
te
ti
cs

St
u
d
ie
s—

U
n
iv
er
si
ti

T
ek

n
o
lo
gi

M
A
R
A

(C
o
n
ti
n
u
es
)

LUO ET AL. - 5 of 20



T
A
B
L
E

1
(C
o
n
ti
n
u
ed

)

C
am

p
ai
gn

,s
tu
d
y

au
th
o
rs

(y
ea

r)
C
h
ar
ac
te
ri
st
ic
s
o
f

ta
rg
et

au
d
ie
n
ce

C
am

p
ai
gn

se
tt
in
g

So
ci
al

m
ed

ia
p
la
tf
o
rm

s
em

p
lo
ye

d
C
am

p
ai
gn

d
u
ra
ti
o
n

C
am

p
ai
gn

o
b
je
ct
iv
es

C
am

p
ai
gn

co
n
te
n
t

T
h
eo

re
ti
ca
l

fo
u
n
d
at
io
n
s

C
am

p
ai
gn

d
ev

el
o
p
er

H
ea

lth
Ed

uc
at

io
n

in
Sh

un
yi

D
is

tr
ic

t,
B

ei
jin

g,
H
e
et

al
.

(2
0
1
7
)2
6

O
cc
u
p
at
io
n
al
‐b
as
ed

p
o
p
u
la
ti
o
n

(g
o
ve

rn
m
en

t

em
p
lo
ye

es
)

C
h
in
a
(B
ei
jin

g)
W

eC
h
at

6
m
o
n
th
s

H
ea

lth
Ed

uc
at

io
n

in
Sh

un
yi

D
is

tr
ic

t,
B

ei
jin

g
w
as

d
es
ig
n
ed

to
h
el
p

p
ar
ti
ci
p
an

ts
w
h
o

h
ad

o
ve

rw
ei
gh

t
o
r

o
b
es
it
y
to

lo
se

w
ei
gh

t

C
o
n
te
n
t
o
f

H
ea

lth
Ed

uc
at

io
n

in
Sh

un
yi

D
is

tr
ic

t,
B

ei
jin

g'
s

o
ffi
ci
al

W
eC

h
at

ac
co

u
n
t
co

n
si
st
ed

o
f
si
x
co

m
p
o
n
en

ts
:

In
tr
o
d
u
ct
io
n
,

w
ei
gh

t
lo
ss

st
ra
te
gi
es
,u

se
r

ra
n
ki
n
gs
,w

ei
gh

t

lo
ss

Q
&
A
,

d
is
cu

ss
io
n
b
o
ar
d
,

an
d
aw

ar
d
s

N
o
t
sp
ec
ifi
ed

Sh
u
n
yi

C
en

te
r
fo
r

D
is
ea

se
P
re
ve

n
ti
o
n

an
d
C
o
n
tr
o
l

(S
Y
C
D
C
)

H
ea

lt
h
y
ea

ti
n
g
b
lo
g

fo
r
ad

u
lt

w
o
m
en

,

C
ap

le
tt
e
et

al
.

(2
0
1
7
)2
7

W
o
m
en

ag
ed

1
8
an

d

o
ld
er

w
h
o

co
n
su
m
ed

le
ss

th
an

fi
ve

se
rv
in
gs

o
f
fr
u
it
s
an

d

ve
ge

ta
b
le
s
p
er

d
ay

C
an

ad
a

B
lo
g

6
m
o
n
th
s

T
h
e
h
ea

lt
h
y
ea

ti
n
g

b
lo
g
w
as

d
es
ig
n
ed

to
in
cr
ea

se
fr
u
it

an
d
ve

ge
ta
b
le

co
n
su
m
p
ti
o
n

C
o
n
te
n
t
o
f
th
e
b
lo
g

in
cl
u
d
ed

se
ve

ra
l

o
b
je
ct
iv
es

1
.
E
at
in
g
fr
u
it
an

d

ve
ge

ta
b
le
s
at

ev
er
y

m
ea

l

2
.
P
la
n
n
in
g
fr
u
it
an

d

ve
ge

ta
b
le
s
p
u
r-

ch
as
e
an

d

p
re
p
ar
at
io
n

3
.
K
n
o
w
in
g
a
va

ri
et
y

o
f
fr
u
it
an

d

ve
ge

ta
b
le
s

4
.
H
ea

lt
h
y

in
gr
ed

ie
n
t

su
b
st
it
u
ti
o
n
s
in

re
ci
p
es

5
.
R
ea

d
in
g
n
u
tr
it
io
n
al

la
b
el
s

6
.
M
ak

in
g
b
et
te
r

ch
o
ic
es

at

re
st
au

ra
n
ts

N
o
t
sp
ec
ifi
ed

R
es
ea

rc
h
te
am

fr
o
m

U
n
iv
er
si
té

La
va

l,

C
H
U

d
e
Q
u
éb

ec

R
es
ea

rc
h
C
en

te
r,

an
d
U
n
iv
er
si
ty

o
f

T
o
ro
n
to

6 of 20 - LUO ET AL.



T
A
B
L
E

1
(C
o
n
ti
n
u
ed

)

C
am

p
ai
gn

,s
tu
d
y

au
th
o
rs

(y
ea

r)
C
h
ar
ac
te
ri
st
ic
s
o
f

ta
rg
et

au
d
ie
n
ce

C
am

p
ai
gn

se
tt
in
g

So
ci
al

m
ed

ia
p
la
tf
o
rm

s
em

p
lo
ye

d
C
am

p
ai
gn

d
u
ra
ti
o
n

C
am

p
ai
gn

o
b
je
ct
iv
es

C
am

p
ai
gn

co
n
te
n
t

T
h
eo

re
ti
ca
l

fo
u
n
d
at
io
n
s

C
am

p
ai
gn

d
ev

el
o
p
er

In
st
ag

ra
m

ca
m
p
ai
gn

o
n
ad

h
er
en

ce
to

p
h
ys
ic
al

ac
ti
vi
ty
,

A
l‐E

is
a
et

al
.

(2
0
1
6
)2
8

Sa
u
d
i
fe
m
al
e
co

lle
ge

st
u
d
en

ts

Sa
u
d
i
A
ra
b
ia

(R
iy
ad

h
)

In
st
ag

ra
m

(M
et
a

P
la
tf
o
rm

s,
In
c)

4
w
ee

ks
T
h
e
ca
m
p
ai
gn

w
as

d
es
ig
n
ed

to

im
p
ro
ve

ad
h
er
en

ce

le
ve

ls
o
f
re
gu

la
r
P
A

(u
si
n
g
an

o
n
lin

e

ex
er
ci
se

p
ro
gr
am

)

am
o
n
g
Sa

u
d
i

fe
m
al
e
co

lle
ge

st
u
d
en

ts

C
o
n
te
n
t
o
f
th
e

ca
m
p
ai
gn

in
cl
u
d
ed

ed
u
ca
ti
o
n
ab

o
u
t

th
e
b
en

efi
ts

o
f
P
A

an
d
ex

er
ci
se

p
ro
gr
am

vi
d
eo

lin
ks
.I
n
st
ag

ra
m

(M
et
a
P
la
tf
o
rm

s,

In
c)

w
as

al
so

u
se
d

as
an

al
ar
m

to

re
m
in
d

p
ar
ti
ci
p
an

ts
to

d
o

th
e
ex

er
ci
se

se
ss
io
n
s
ea

ch
w
ee

k

N
o
t
sp
ec
ifi
ed

R
es
ea

rc
h
te
am

fr
o
m

K
in
g
Sa

u
d

U
n
iv
er
si
ty

Pr
et

ty
an

d
Pi

ck
y,

Ja
n
u
ra
ga

et
al
.

(2
0
2
1
)2
9

U
rb
an

,u
n
m
ar
ri
ed

ad
o
le
sc
en

t
gi
rl
s

ag
ed

1
6
–
1
9

In
d
o
n
es
ia

(J
ak

ar
ta

an
d

Jo
gj
ak

ar
ta
)

M
u
lt
ip
la
tf
o
rm

:

W
eb

si
te
,F

ac
eb

o
o
k

(M
et
a
P
la
tf
o
rm

s,

In
c)
,I
n
st
ag

ra
m

(M
et
a
P
la
tf
o
rm

s,

In
c)
,Y

o
u
T
u
b
e
an

d

LI
N
E

2
m
o
n
th
s

Pr
et

ty
an

d
Pi

ck
y
w
as

d
es
ig
n
ed

to

p
ro
m
o
te

h
ea

lt
h
ie
r

fo
o
d
ch

o
ic
es

am
o
n
g
ad

o
le
sc
en

t

gi
rl
s
in

In
d
o
n
es
ia

C
o
n
te
n
t
o
f

Th
e

Pr
et

ty
an

d
Pi

ck
y
ca
m
p
ai
gn

in
cl
u
d
ed

se
ve

ra
l

sp
ec
ifi
c
th
em

es
:

1
.
In
cr
ea

si
n
g
fr
u
it
,

ve
ge

ta
b
le
,a

n
d
w
a-

te
r
in
ta
ke

2
.
R
ed

u
ci
n
g
su
ga

r,

sa
lt
,a

n
d
fa
t
in
ta
ke

3
.
A
ss
es
si
n
g
fo
o
d

co
m
p
o
si
ti
o
n
an

d

la
b
el
s

So
ci
al

m
ed

ia
co

n
te
n
t

ty
p
es

in
cl
u
d
ed

ac
ti
vi
ti
es
,a

rt
ic
le
s,

re
ci
p
es
,a

n
d
p
h
o
to
s

re
la
te
d
to

h
ea

lt
h
y
fo
o
d

ch
o
ic
es

N
o
t
sp
ec
ifi
ed

G
lo
b
al

A
lli
an

ce
fo
r

Im
p
ro
ve

d
N
u
tr
it
io
n

In
d
o
n
es
ia

an
d
it
s

p
ar
tn
er
s (C

o
n
ti
n
u
es
)

LUO ET AL. - 7 of 20



T
A
B
L
E

1
(C
o
n
ti
n
u
ed

)

C
am

p
ai
gn

,s
tu
d
y

au
th
o
rs

(y
ea

r)

C
h
ar
ac
te
ri
st
ic
s
o
f

ta
rg
et

au
d
ie
n
ce

C
am

p
ai
gn

se
tt
in
g

So
ci
al

m
ed

ia

p
la
tf
o
rm

s
em

p
lo
ye

d

C
am

p
ai
gn

d
u
ra
ti
o
n

C
am

p
ai
gn

o
b
je
ct
iv
es

C
am

p
ai
gn

co
n
te
n
t

T
h
eo

re
ti
ca
l

fo
u
n
d
at
io
n
s

C
am

p
ai
gn

d
ev

el
o
p
er

#W
ee

St
ep

sT
oH

ea
lth

,
O
’K
an

e
et

al
.

(2
0
2
2
)3
0

P
o
st
‐g
ra
d
u
at
e

st
u
d
en

ts
fr
o
m

Q
u
ee

n
's
U
n
iv
er
si
ty

B
el
fa
st
's
G
ra
d
u
at
e

Sc
h
o
o
l

B
el
fa
st
,U

K
In
st
ag

ra
m

4
w
ee

ks
#W

ee
St

ep
sT

oH
ea

lth
w
as

d
es
ig
n
ed

to

p
ro
m
o
te

m
o
re

p
h
ys
ic
al

ac
ti
vi
ty

(P
A
),
b
et
te
r

n
u
tr
it
io
n
,a

n
d

b
et
te
r
ge

n
er
al

w
el
lb
ei
n
g

T
o
p
ic
s
co

ve
re
d
in

ca
m
p
ai
gn

m
es
sa
gi
n
g
in
cl
u
d
ed

p
h
ys
ic
al

ac
ti
vi
ty
,

n
u
tr
it
io
n
,a

n
d

ge
n
er
al

w
el
l‐b

ei
n
g

C
en

te
r
fo
r
P
u
b
lic

H
ea

lt
h
,Q

u
ee

n
's

U
n
iv
er
si
ty

B
el
fa
st

M
es
sa
ge

s
u
se
d
o
n
e
o
f

tw
o
fr
am

es
:
(1
)

E
d
u
ca
ti
o
n
al

fr
am

in
g,

w
it
h
a

vi
su
al

h
ea

lt
h

m
es
sa
ge

,o
r
(2
)

h
u
m
o
ro
u
s

ed
u
ca
ti
o
n
al

fr
am

in
g,

w
it
h

m
em

es
o
r

re
fe
re
n
ce
s
to

p
o
p
u
la
r
cu

lt
u
re

Sw
ap

U
p,

W
ag

n
er

et
al
.(
2
0
2
2
)3
1

T
ee

n
s
ag

ed
1
3
–
1
8

O
kl
ah

o
m
a,

U
S

In
st
ag

ra
m
,Y

o
u
T
u
b
e,

F
ac
eb

o
o
k,

Sn
ap

ch
at
,a

n
d
an

in
te
ra
ct
iv
e
w
eb

si
te

O
n
go

in
g

(5
m
o
n
th
s

in
to

th
e

ca
m
p
ai
gn

)

Sw
ap

U
p
w
as

d
es
ig
n
ed

to
p
re
ve

n
t
an

d

re
d
u
ce

o
b
es
it
y

am
o
n
g
O
kl
ah

o
m
a

te
en

s
b
y
sh
ar
in
g

p
ra
ct
ic
al

ti
p
s
to

h
el
p
th
em

m
ak

e

h
ea

lt
h
ie
r
d
ie
ta
ry

ch
o
ic
es
.T

h
is

ca
m
p
ai
gn

co
m
p
le
m
en

te
d
a

co
n
cu

rr
en

t
st
at
e‐

w
id
e,

ad
u
lt
‐

fo
cu

se
d
n
u
tr
it
io
n

ed
u
ca
ti
o
n
p
ro
gr
am

,

sh
ap

e
yo

u
r
fu
tu
re

C
o
n
te
n
t
o
f
Sw

ap
U
p

in
cl
u
d
ed

sh
o
rt

vi
d
eo

s,
m
em

es
,a
n
d

G
IF
s
th
at

d
el
iv
er

n
u
tr
it
io
n
‐r
el
at
ed

fa
ct
s

T
h
e
Sp

ec
ifi
c,

A
d
ap

ta
b
le
,V

ia
b
le
,

an
d
Im

p
ac
tf
u
l

(S
A
V
I)
fr
am

ew
o
rk
,

w
h
ic
h
d
re
w

o
n

so
ci
al

co
gn

it
iv
e

th
eo

ry
an

d
so
ci
al

n
o
rm

th
eo

ry

O
kl
ah

o
m
a
T
o
b
ac
co

Se
tt
le
m
en

t

E
n
d
o
w
m
en

t
T
ru
st

8 of 20 - LUO ET AL.



T
A
B
L
E

2
St
u
d
y
ch

ar
ac
te
ri
st
ic
s.

C
am

p
ai
gn

,s
tu
d
y
au

th
o
rs

(y
ea

r)
St
u
d
y
d
es
ig
n

Sa
m
p
le

si
ze

St
u
d
y
p
o
p
u
la
ti
o
n

O
u
tc
o
m
e
va

ri
ab

le
s

M
ai
n
re
su
lt
s

C
oo

ki
ng

M
at

te
rs
,Z

h
an

g,

P
an

ic
h
el
li,

H
al
l
(2
0
2
1
)2
1

P
re
‐p
o
st

su
rv
ey

1
8
4

Lo
w
‐in

co
m
e
ca
re
gi
ve

rs
o
f
yo

u
n
g

ch
ild

re
n
(<
6
ye

ar
s
o
ld
)

C
o
gn

it
iv
e
o
u
tc
o
m
es
:

1
.
A
tt
it
u
d
es

to
w
ar
d
co

o
ki
n
g

2
.
Se

lf
‐c
o
n
fi
d
en

ce
in

fo
o
d
p
la
n
n
in
g

an
d
p
re
p
ar
in
g
h
ea

lt
h
y
fo
o
d
fo
r

p
ar
ti
ci
p
an

ts
'
h
o
u
se
h
o
ld

B
eh

av
io
ra
l
o
u
tc
o
m
es
:

1
.
F
ru
it
an

d
ve

ge
ta
b
le

co
n
su
m
p
ti
o
n

1
.
N
o

si
gn

ifi
ca
n
t

p
re
‐p
o
st

d
if
fe
re
n
ce

w
as

fo
u
n
d
in

ch
ild

re
n
's
fr
eq

u
en

cy
o
f
ea

ti
n
g

fr
u
it
s
an

d
ve

ge
ta
b
le
s

2
.
N
o

si
gn

ifi
ca
n
t

p
re
‐p
o
st

d
if
fe
re
n
ce

w
as

fo
u
n
d
in

p
ar
en

ts
'
at
ti
tu
d
es

to
w
ar
d

co
o
ki
n
g,

se
lf
‐c
o
n
fi
d
en

ce
in

fo
o
d

p
la
n
n
in
g
an

d
p
re
p
ar
in
g
h
ea

lt
h
y

fo
o
d
fo
r
th
e
p
ar
ti
ci
p
an

ts
'

h
o
u
se
h
o
ld
s

3
.
Si
gn

ifi
ca
n
t
in
cr
ea

se
in

p
ar
en

ts
'

se
lf
‐e
ffi
ca
cy

in
fe
ed

in
g
h
ea

lt
h
y

m
ea

ls
w
it
h
in

b
u
d
ge

t

H
ea

lt
h
y
ea

ti
n
g
b
lo
g
fo
r

C
an

ad
ia
n
m
o
th
er
s,
D
u
m
as

et
al
.(
2
0
2
0
)2
2

R
C
T

8
4

C
an

ad
ia
n
m
o
th
er
s
o
f
p
re
sc
h
o
o
l‐

an
d
sc
h
o
o
l‐a

ge
d
ch

ild
re
n

C
o
gn

it
iv
e
o
u
tc
o
m
es
:

1
.
P
er
ce
iv
ed

sk
ill
s
ar
o
u
n
d
m
ea

l

p
la
n
n
in
g
an

d
co

o
ki
n
g

B
eh

av
io
ra
l
o
u
tc
o
m
es
:

1
.
D
ai
ly

in
ta
ke

s
o
f
ve

ge
ta
b
le
s,

fr
u
it
,m

ilk
an

d
m
ilk

al
te
rn
at
iv
es

A
n
th
ro
p
o
m
et
ri
c
o
u
tc
o
m
es
:

1
.
B
o
d
y
w
ei
gh

t

O
th
er

o
u
tc
o
m
es
:

1
.
E
n
ga

ge
m
en

t
w
it
h
b
lo
g

1
.
N
o

si
gn

ifi
ca
n
t

d
if
fe
re
n
ce

in

d
ai
ly

in
ta
ke

s
o
f
ve

ge
ta
b
le
s,
fr
u
it

an
d
m
ilk

an
d
m
ilk

al
te
rn
at
iv
es
,

b
o
d
y
w
ei
gh

t,
se
lf
‐r
ep

o
rt
ed

m
ea

l

p
la
n
n
in
g
en

jo
ym

en
t
an

d

co
n
fi
d
en

ce
sc
o
re
s,
an

d

p
er
ce
iv
ed

m
ea

l
p
la
n
n
in
g
an

d

co
o
ki
n
g
sk
ill
s
b
et
w
ee

n
gr
o
u
p
s

2
.
N
o
si
gn

ifi
ca
n
t
as
so
ci
at
io
n

w
as

fo
u
n
d
b
et
w
ee

n
b
lo
g
en

ga
ge

-

m
en

t
m
et
ri
cs

an
d
co

n
su
m
p
ti
o
n

o
f
ve

ge
ta
b
le
s,
fr
u
it
,m

ilk
,a

n
d

m
ilk

al
te
rn
at
iv
es

Ju
m

p2
H

ea
lth

,B
ak

ır
cı
‐T
ay

lo
r

et
al
.(
2
0
1
8
)2
3

R
C
T

3
0

P
ar
en

ts
an

d
th
ei
r
p
re
sc
h
o
o
l
an

d

sc
h
o
o
l‐a

ge
d
ch

ild
re
n
(3
–
8
ye

ar
s

o
ld
)

B
eh

av
io
ra
l
o
u
tc
o
m
es
:

1
.
F
ru
it

an
d

ve
ge

ta
b
le
s

ac
ce
ss
i-

b
ili
ty

(p
ar
en

ts
an

d
ch

ild
re
n
)

A
n
th
ro
p
o
m
et
ri
c
o
u
tc
o
m
es
:

1
.
H
ei
gh

t/
w
ei
gh

t
an

d
B
M
I

(c
h
ild

re
n
)

O
th
er

o
u
tc
o
m
es
:

1
.
Le

ve
l
o
f
sk
in

ca
ro
te
n
o
id
s

(p
ar
en

ts
an

d
ch

ild
re
n
)

1
.
Si
gn

ifi
ca
n
t
in
cr
ea

se
in

th
e
va

-

ri
et
y
o
f
ve

ge
ta
b
le
s
p
ro
vi
d
ed

to

ch
ild

re
n

2
.
N
o

si
gn

ifi
ca
n
t

ch
an

ge
in

th
e

fr
eq

u
en

cy
o
f
co

n
su
m
p
ti
o
n
o
f

co
m
b
in
ed

fr
u
it
s/
ve

ge
ta
b
le
s,
to
-

ta
l
fr
u
it
,t
o
ta
l
ve

ge
ta
b
le
s,
th
e

su
m

o
f
fr
u
it
s
h
ig
h
in

p
ro
vi
ta
m
in

A
,o

r
th
e
su
m

o
f
ve

ge
ta
b
le
s
h
ig
h

in
p
ro
vi
ta
m
in

A

(C
o
n
ti
n
u
es
)

LUO ET AL. - 9 of 20



T
A
B
L
E

2
(C
o
n
ti
n
u
ed

)

C
am

p
ai
gn

,s
tu
d
y
au

th
o
rs

(y
ea

r)
St
u
d
y
d
es
ig
n

Sa
m
p
le

si
ze

St
u
d
y
p
o
p
u
la
ti
o
n

O
u
tc
o
m
e
va

ri
ab

le
s

M
ai
n
re
su
lt
s

3
.
N
o
si
gn

ifi
ca
n
t
ch

an
ge

in
h
ei
gh

t,

w
ei
gh

t,
o
r
B
M
I
o
f
th
e
ch

ild
re
n

4
.
Si
gn

ifi
ca
n
t
in
cr
ea

se
in

th
e
le
ve

l

o
f
sk
in

ca
ro
te
n
o
id
s
am

o
n
g
b
o
th

p
ar
en

ts
an

d
th
ei
r
ch

ild
re
n
fr
o
m

th
e
in
te
rv
en

ti
o
n
gr
o
u
p

co
m
p
ar
ed

w
it
h
co

n
tr
o
ls

Th
e

B
'm

or
e

H
ea

lth
y

C
om

m
un

it
ie

s
fo

r
K

id
s

(B
H

C
K

),
T
ru
d
e
et

al
.

(2
0
1
9
)2
4

G
ro
u
p
R
C
T

3
7
3

A
d
u
lt
ca
re
gi
ve

rs
o
f
yo

u
th

ag
ed

9
–

1
5

B
eh

av
io
ra
l
o
u
tc
o
m
es
:

1
.
F
o
o
d
‐r
el
at
ed

b
eh

av
io
rs

in
cl
u
d
in
g
ac
q
u
is
it
io
n
,

p
re
p
ar
at
io
n
,a

n
d
fr
u
it
an

d

ve
ge

ta
b
le

co
n
su
m
p
ti
o
n

1
.
T
h
e

ev
al
u
at
io
n

o
f
th
e

o
ve

ra
ll

in
te
rv
en

ti
o
n
as
se
ss
in
g
th
e

av
er
ag

e
tr
ea

tm
en

t
ef
fe
ct
s

(A
T
E
)
sh
o
w
ed

n
o
si
gn

ifi
ca
n
t

ef
fe
ct

o
f
th
e
in
te
rv
en

ti
o
n
o
n

fo
o
d
ac
q
u
is
it
io
n
,h

o
m
e
fo
o
d

p
re
p
ar
at
io
n
,o

r
d
ai
ly

co
n
su
m
p
-

ti
o
n
o
f
fr
u
it
an

d
ve

ge
ta
b
le

(F
V
)
am

o
n
g
in
te
rv
en

ti
o
n
ad

u
lt

ca
re
gi
ve

rs

2
.
T
h
e

tr
ea

tm
en

t‐
o
n
‐t
h
e‐
tr
ea

te
d

ef
fe
ct

(T
T
E
)
an

al
ys
is

th
at

em
p
h
as
iz
ed

‘d
o
se

re
ce
iv
ed

’(
i.e
.,

gr
ea

te
r
ex

p
o
su
re

to
th
e
so
ci
al

m
ed

ia
co

m
p
o
n
en

t)
w
as

as
so
ci
at
ed

w
it
h
a
p
o
si
ti
ve

ch
an

ge
(s
ig
n
ifi
ca
n
t)
in

fo
o
d
‐

re
la
te
d
b
eh

av
io
rs

am
o
n
g
ad

u
lt

ca
re
gi
ve

rs
.T

h
e
gr
ea

te
r

ex
p
o
su
re

to
so
ci
al

m
ed

ia

m
es
sa
ge

s
w
as

p
o
si
ti
ve

ly

co
rr
el
at
ed

w
it
h
im

p
ro
ve

d
d
ai
ly

fr
u
it
in
ta
ke

,d
ai
ly

F
V
in
ta
ke

,a
n
d

u
n
ex

p
ec
te
d
ly

w
it
h
a
h
ig
h
er

fr
eq

u
en

cy
o
f
u
n
h
ea

lt
h
fu
l
fo
o
d

ac
q
u
is
it
io
n

10 of 20 - LUO ET AL.



T
A
B
L
E

2
(C
o
n
ti
n
u
ed

)

C
am

p
ai
gn

,s
tu
d
y
au

th
o
rs

(y
ea

r)
St
u
d
y
d
es
ig
n

Sa
m
p
le

si
ze

St
u
d
y
p
o
p
u
la
ti
o
n

O
u
tc
o
m
e
va

ri
ab

le
s

M
ai
n
re
su
lt
s

In
fo
‐N

ut
ri

te
en

®
,J
ef
ry
d
in

et
al
.

(2
0
2
0
)2
5

Q
u
as
i‐e

xp
er
im

en
ta
l,

p
re
‐p
o
st

st
u
d
y

1
2
5

A
d
o
le
sc
en

ts
ag

ed
1
3
–
1
4
fr
o
m

fi
ve

p
u
b
lic

se
co

n
d
ar
y
sc
h
o
o
ls

in

G
o
m
b
ak

,S
el
an

go
r

C
o
gn

it
iv
e
o
u
tc
o
m
es
:

1
.
N
u
tr
it
io
n
kn

o
w
le
d
ge

an
d

kn
o
w
le
d
ge

o
f
n
u
tr
it
io
n
la
b
el
s

2
.
A
tt
it
u
d
es

o
n
n
u
tr
it
io
n
la
b
el
s

B
eh

av
io
ra
l
o
u
tc
o
m
es

1
.
P
ra
ct
ic
es

o
n
n
u
tr
it
io
n
la
b
el
s

O
th
er

o
u
tc
o
m
es
:

1
.
D
em

an
d
an

d
ac
ce
p
ta
n
ce

o
f
an

In
st
ag

ra
m
‐b
as
ed

n
u
tr
it
io
n

la
b
el
in
g
ed

u
ca
ti
o
n

1
.
P
ar
ti
ci
p
an

ts
re
p
o
rt
ed

p
o
si
ti
ve

ac
ce
p
ta
n
ce

o
f
th
e
in
fo
rm

at
io
n

o
n
th
e
In
st
ag

ra
m

p
ag

e.
T
h
e

p
ro
gr
am

w
as

vi
ew

ed
as

m
o
ti
-

va
ti
n
g
an

d
ef
fe
ct
iv
e

2
.
T
h
e

p
ro
je
ct

w
as

sh
o
w
n

to

si
gn

ifi
ca
n
tl
y
im

p
ro
ve

p
ar
ti
ci
-

p
an

ts
'
at
ti
tu
d
es

an
d
p
ra
ct
ic
e

o
n
n
u
tr
it
io
n
la
b
el
s
b
u
t
h
ad

n
o

si
gn

ifi
ca
n
t
ef
fe
ct

o
n
n
u
tr
it
io
n

kn
o
w
le
d
ge

an
d
n
u
tr
it
io
n
la
b
el
s

kn
o
w
le
d
ge

H
ea

lth
Ed

uc
at

io
n

in
Sh

un
yi

D
is

tr
ic

t,
B

ei
jin

g,
H
e
et

al
.

(2
0
1
7
)2
6

Q
u
as
i‐e

xp
er
im

en
ta
l

st
u
d
y

1
5
,3
1
0

E
m
p
lo
ye

es
fr
o
m

1
3
4
go

ve
rn
m
en

t

ag
en

ci
es

an
d
en

te
rp
ri
se
s
in

Sh
u
n
yi

D
is
tr
ic
t
(B
ei
jin

g,
C
h
in
a)

A
n
th
ro
p
o
m
et
ri
c
o
u
tc
o
m
es
:

1
.
B
o
d
y
w
ei
gh

t

2
.
W

ai
st

ci
rc
u
m
fe
re
n
ce

1
.
O
ve

ra
ll,

W
eC

h
at

gr
o
u
p

h
ad

a

h
ig
h
er

p
ro
b
ab

ili
ty

o
f
m
ai
n
ta
in
-

in
g
w
ei
gh

t,
w
ei
gh

t
lo
ss

fr
o
m

1

to
2
kg

,o
r
w
ei
gh

t
lo
ss

fo
r
m
o
re

th
an

2
kg

,c
o
m
p
ar
ed

to
th
e

co
n
tr
o
l
gr
o
u
p
;
b
o
th

th
e

W
eC

h
at

gr
o
u
p
an

d
th
e
co

n
tr
o
l

gr
o
u
p
re
p
o
rt
ed

a
d
ec
re
as
e
in

w
ai
st

ci
rc
u
m
fe
re
n
ce

2
.
C
o
m
p
ar
ed

to
th
e
co

n
tr
o
lg

ro
u
p
,

m
al
e
p
ar
ti
ci
p
an

ts
in

th
e

W
eC

h
at

gr
o
u
p
h
ad

a
gr
ea

te
r

av
er
ag

e
d
ec
re
as
e
(s
ig
n
ifi
ca
n
t)
in

w
ei
gh

t

3
.
C
o
m
p
ar
ed

to
th
e
co

n
tr
o
lg

ro
u
p
,

fe
m
al
e
p
ar
ti
ci
p
an

ts
in

th
e

W
eC

h
at

gr
o
u
p
h
ad

n
o
si
gn

ifi
-

ca
n
t
d
ec
re
as
e
in

w
ei
gh

t

(C
o
n
ti
n
u
es
)

LUO ET AL. - 11 of 20



T
A
B
L
E

2
(C
o
n
ti
n
u
ed

)

C
am

p
ai
gn

,s
tu
d
y
au

th
o
rs

(y
ea

r)
St
u
d
y
d
es
ig
n

Sa
m
p
le

si
ze

St
u
d
y
p
o
p
u
la
ti
o
n

O
u
tc
o
m
e
va

ri
ab

le
s

M
ai
n
re
su
lt
s

H
ea

lt
h
y
ea

ti
n
g
b
lo
g
fo
r
ad

u
lt

w
o
m
en

,C
ap

le
tt
e
et

al
.

(2
0
1
7
)2
7

R
C
T

8
0

W
o
m
en

ag
ed

1
8
an

d
o
ld
er

w
h
o

co
n
su
m
ed

le
ss

th
an

fi
ve

se
rv
in
gs

o
f
fr
u
it
s
an

d

ve
ge

ta
b
le
s
p
er

d
ay

B
eh

av
io
ra
l
o
u
tc
o
m
es
:

1
.
C
o
n
su
m
p
ti
o
n
o
f
fr
u
it
s
an

d

ve
ge

ta
b
le
s

A
n
th
ro
p
o
m
et
ri
c
o
u
tc
o
m
es
:

1
.
H
ei
gh

t

2
.
W

ei
gh

t

3
.
W

ai
st

ci
rc
u
m
fe
re
n
ce

1
.
Si
gn

ifi
ca
n
t
in
cr
ea

se
(1
.0

se
rv
-

in
gs

o
f
in
cr
ea

se
)
in

fr
u
it
an

d

ve
ge

ta
b
le

co
n
su
m
p
ti
o
n
w
as

fo
u
n
d
in

th
e
h
ea

lt
h
y
ea

ti
n
g
b
lo
g

gr
o
u
p
at

th
e
6
‐m

o
n
th

vi
si
t

co
m
p
ar
ed

w
it
h
th
e
co

n
tr
o
l

gr
o
u
p

2
.
N
o
si
gn

ifi
ca
n
t
d
if
fe
re
n
ce
s
w
er
e

fo
u
n
d
in

B
M
I
an

d
w
ai
st

ci
rc
u
m
fe
re
n
ce

b
ef
o
re

an
d
af
te
r

th
e
in
te
rv
en

ti
o
n
b
et
w
ee

n
th
e

in
te
rv
en

ti
o
n
gr
o
u
p
an

d
co

n
tr
o
l

gr
o
u
p

In
st
ag

ra
m

ca
m
p
ai
gn

o
n

ad
h
er
en

ce
to

p
h
ys
ic
al

ac
ti
vi
ty
,A

l‐E
is
a
et

al
.

(2
0
1
6
)2
8

Q
u
as
i‐E

xp
er
im

en
ta
l

St
u
d
y

5
8

F
em

al
e
u
n
d
er
gr
ad

u
at
e
st
u
d
en

ts

fr
o
m

th
e
C
o
lle

ge
o
f
A
p
p
lie

d

M
ed

ic
al

Sc
ie
n
ce
s
(C
A
M
S)
,K

in
g

Sa
u
d
U
n
iv
er
si
ty
,R

iy
ad

h

B
eh

av
io
ra
l
o
u
tc
o
m
es
:

1
.
A
d
h
er
en

ce
to

re
gu

la
r
P
A

1
.
T
h
e
ad

h
er
en

ce
ra
te

to
re
gu

la
r

P
A
w
as

1
7
%

h
ig
h
er

in
th
e

in
te
rv
en

ti
o
n
gr
o
u
p
co

m
p
ar
ed

to

th
e
co

n
tr
o
l
gr
o
u
p

Pr
et

ty
an

d
Pi

ck
y,

Ja
n
u
ra
ga

et
al
.(
2
0
2
1
)2
9

P
o
st
‐c
am

p
ai
gn

q
u
al
it
at
iv
e
st
u
d
y

(i
n
te
rv
ie
w
s)

3
7

G
ir
ls
ag

ed
1
6
to

1
9
fr
o
m

Ja
ka

rt
a
o
r

Y
o
gy

ak
ar
ta

w
h
o
w
er
e
o
n
lin

e

ca
m
p
ai
gn

p
ar
ti
ci
p
an

ts

O
th
er

o
u
tc
o
m
es
:

1
.
P
ar
ti
ci
p
an

ts
'
p
er
sp
ec
ti
ve

s
o
n

th
e
im

p
ac
t
o
f
th
e
ca
m
p
ai
gn

F
iv
e
m
aj
o
r
th
em

es
w
er
e
id
en

ti
fi
ed

fr
o
m

th
e
d
at
a
an

al
ys
is
:

1
.
P
er
ce
iv
ed

u
se
fu
ln
es
s
o
f
th
e
so
-

ci
al

m
ed

ia
ca
m
p
ai
gn

co
n
te
n
t

(e
.g
.,
p
ro
vi
d
ed

n
ew

kn
o
w
le
d
ge

an
d
p
ra
ct
ic
al

in
fo
rm

at
io
n
)

2
.
P
er
ce
iv
ed

ea
se

o
f
u
se

o
f
th
e

so
ci
al

m
ed

ia
ca
m
p
ai
gn

p
la
tf
o
rm

(e
.g
.,
u
se
r‐
fr
ie
n
d
ly

p
la
tf
o
rm

w
it
h
at
tr
ac
ti
ve

fe
at
u
re
s)

3
.
U
sa
ge

b
eh

av
io
r

in
th
e

so
ci
al

m
ed

ia
ca
m
p
ai
gn

(e
.g
.,
p
re
fe
rr
in
g

In
st
ag

ra
m

an
d
Y
o
u
T
u
b
e
to

F
ac
eb

o
o
k)

4
.
In
te
n
ti
o
n
fo
r
b
eh

av
io
ra
l
ch

an
ge

as
a
re
su
lt
o
f
ex

p
o
su
re

to
th
e

so
ci
al

m
ed

ia
ca
m
p
ai
gn

(e
.g
.,

ch
an

ge
in

at
ti
tu
d
es

to
w
ar
d

h
ea

lt
h
ie
r
fo
o
d
d
u
e
to

an
in
-

cr
ea

se
in

n
u
tr
it
io
n
kn

o
w
le
d
ge

)

5
.
B
ar
ri
er
s

to
b
eh

av
io
ra
l
ch

an
ge

an
d
su
gg

es
ti
o
n
s
fo
r
ca
m
p
ai
gn

im
p
ro
ve

m
en

t
(e
.g
.,
co

n
st
an

t

p
er
ce
p
ti
o
n
o
f
h
ea

lt
h
y
fo
o
d
b
e-

in
g
le
ss

ta
st
y)

12 of 20 - LUO ET AL.



T
A
B
L
E

2
(C
o
n
ti
n
u
ed

)

C
am

p
ai
gn

,s
tu
d
y
au

th
o
rs

(y
ea

r)
St
u
d
y
d
es
ig
n

Sa
m
p
le

si
ze

St
u
d
y
p
o
p
u
la
ti
o
n

O
u
tc
o
m
e
va

ri
ab

le
s

M
ai
n
re
su
lt
s

#W
ee

St
ep

sT
oH

ea
lth

,O
’K
an

e

et
al
.(
2
0
2
2
)3
0

P
re
‐p
o
st

su
rv
ey

;
fo
cu

s

gr
o
u
p

T
w
o
in
d
ep

en
d
en

t
sa
m
p
le
s
P
re
‐

in
te
rv
en

ti
o
n
su
rv
ey

:
4
3
P
o
st
‐

in
te
rv
en

ti
o
n
su
rv
ey

:
4
1
fo
cu

s

gr
o
u
p
:
8

F
o
llo

w
er
s
o
f
Q
u
ee

n
's
U
n
iv
er
si
ty

B
el
fa
st
's
G
ra
d
u
at
e
Sc
h
o
o
l

In
st
ag

ra
m

p
ag

e

C
o
gn

it
iv
e
o
u
tc
o
m
es
:

1
.
K
n
o
w
le
d
ge

o
f
P
A
gu

id
el
in
es

2
.
P
er
ce
iv
ed

im
p
o
rt
an

ce
o
f

va
ri
o
u
s
h
ea

lt
h
b
eh

av
io
rs

(e
.g
.,

ea
ti
n
g
h
ea

lt
h
y,

ex
er
ci
se

m
o
re
,

m
ai
n
ta
in
in
g
a
h
ea

lt
h
y
w
ei
gh

t)

3
.
P
er
ce
p
ti
o
n

o
f
m
ee

ti
n
g

re
co

m
-

m
en

d
ed

P
A
le
ve

ls

B
eh

av
io
ra
l
o
u
tc
o
m
es
:

1
.
D
ay

s
w
it
h
3
0
þ

m
in

o
f
P
A
in

th
e

p
as
t
w
ee

k
an

d
p
as
t
m
o
n
th

2
.
F
re
q
u
en

cy
o
f
lo
o
ki
n
g
at

n
u
tr
i-

ti
o
n
le
ve

ls

3
.
D
ie
ta
ry

b
eh

av
io
r
(d
ai
ly

p
o
rt
io
n
s

o
f
fr
u
it
/v
eg

,f
re
q
u
en

cy
o
f
fa
st
‐

fo
o
d
in
ta
ke

,d
ay

s/
w
ee

k
ea

ti
n
g

sw
ee

ts
,c
ak

es
/p
as
tr
ie
s,
fi
zz
y

d
ri
n
ks
,d

ie
t
d
ri
n
ks
)

4
.
D
ay

s/
w
ee

k
p
re
p
ar
in
g

o
w
n

m
ea

ls

Th
e

au
th

or
s

di
d

no
t

re
po

rt
th

e
re

su
lts

of
si

gn
ifi

ca
nc

e
te

st
in

g
fo

r
th

is
fe

as
ib

ili
ty

st
ud

y
1
.
In
cr
ea

se
d
kn

o
w
le
d
ge

o
f
P
A

gu
id
el
in
es

2
.
In
cr
ea

se
d

p
er
ce
iv
ed

im
p
o
r-

ta
n
ce

o
f
n
u
tr
it
io
n
‐r
el
at
ed

b
eh

av
io
rs

su
ch

as
h
av

in
g
a

h
ea

lt
h
y
d
ie
t,
ex

er
ci
si
n
g
m
o
re
,

an
d
m
ai
n
ta
in
in
g
h
ea

lt
h
y
w
ei
gh

t

3
.
In
cr
ea

se
in

p
er
ce
n
ta
ge

o
f
re
-

sp
o
n
d
en

ts
w
h
o
b
el
ie
ve

d
th
ey

m
et

th
e
w
ee

kl
y
P
A
gu

id
el
in
es

(4
2
.9
%

p
re
,5

9
.0
%

p
o
st
)a

4
.
In
cr
ea

se
in

p
er
ce
n
ta
ge

o
f
re
-

sp
o
n
d
en

ts
w
it
h
se
lf
‐r
ep

o
rt
ed

w
ee

kl
y
P
A
m
ee

ti
n
g
o
r

ex
ce
ed

in
g
th
e
re
co

m
m
en

d
ed

le
ve

l
(1
1
.9
%

p
re
,2

5
.6
%

p
o
st
)

5
.
In
cr
ea

se
in

p
er
ce
n
ta
ge

o
f
re
-

sp
o
n
d
en

ts
w
it
h
se
lf
‐r
ep

o
rt
ed

m
o
n
th
ly

P
A
m
ee

ti
n
g
o
r

ex
ce
ed

in
g
th
e
re
co

m
m
en

d
ed

le
ve

l
(1
4
.3
%

p
re
,2

5
.6
%

p
o
st
)

6
.
D
ec
re
as
e

in
p
er
ce
n
ta
ge

o
f
re
-

sp
o
n
d
en

ts
re
p
o
rt
in
g
“a
lw

ay
s”

lo
o
ki
n
g
at

n
u
tr
it
io
n
al

le
ve

ls

(3
3
.3
%

p
re
,2

3
.1
%

p
o
st
)a

7
.
In
cr
ea

se
in

p
er
ce
n
ta
ge

o
f
re
-

sp
o
n
d
en

ts
re
p
o
rt
in
g
co

n
su
m
p
-

ti
o
n
o
f
3
o
r
m
o
re

se
rv
in
gs

o
f

fr
u
it
s
an

d
ve

ge
ta
b
le
s
(5
2
.4
%

p
re
,7

4
.4
%

p
o
st
)a

8
.
D
ec
re
as
e

in
p
er
ce
n
ta
ge

o
f
re
-

sp
o
n
d
en

ts
re
p
o
rt
in
g
ze
ro

fa
st

fo
o
d
co

n
su
m
p
ti
o
n
(3
6
.6
%

p
re
,

2
8
.2
%

p
o
st
)

(C
o
n
ti
n
u
es
)

LUO ET AL. - 13 of 20



T
A
B
L
E

2
(C
o
n
ti
n
u
ed

)

C
am

p
ai
gn

,s
tu
d
y
au

th
o
rs

(y
ea

r)
St
u
d
y
d
es
ig
n

Sa
m
p
le

si
ze

St
u
d
y
p
o
p
u
la
ti
o
n

O
u
tc
o
m
e
va

ri
ab

le
s

M
ai
n
re
su
lt
s

9
.
D
ec
re
as
e

in
p
er
ce
n
ta
ge

o
f
re
-

sp
o
n
d
en

ts
re
p
o
rt
in
g
fr
eq

u
en

t

m
ea

l
p
re
p
ar
at
io
n
(6
–
7
ti
m
es
/

w
ee

k)
(6
6
.7
%

p
re
,4

8
.7
%

p
o
st
)

T
h
re
e
ke

y
th
em

es
w
er
e
id
en

ti
fi
ed

fr
o
m

th
e
fo
cu

s
gr
o
u
p
:
H
u
m
o
r
fo
r

en
ga

ge
m
en

t,
th
e
im

p
o
rt
an

ce
o
f
a

re
lia

b
le

so
u
rc
e,

an
d
si
gn

p
o
st
in
g

Sw
ap

U
p,

W
ag

n
er

et
al
.

(2
0
2
2
)3
1

C
ro
ss
‐s
ec
ti
o
n
al

su
rv
ey

co
n
d
u
ct
ed

5
m
o
n
th
s

in
to

th
e
ca
m
p
ai
gn

2
0
0

T
ee

n
s
ag

ed
1
3
–
1
9
in

O
kl
ah

o
m
a

A
n
th
ro
p
o
m
et
ri
c
o
u
tc
o
m
es
:

1
.
Se

lf
‐r
ep

o
rt
ed

w
ei
gh

t
st
at
u
s

C
o
gn

it
iv
e/
b
eh

av
io
ra
l
o
u
tc
o
m
es

1
.
T
ry
in
g/
co

n
si
d
er
in
g

to
in
cr
ea

se

w
at
er

in
ta
ke

an
d
as
so
ci
at
ed

ac
ti
o
n
s

2
.
T
ry
in
g/
co

n
si
d
er
in
g
to

d
ec
re
as
e

su
ga

ry
d
ri
n
k
in
ta
ke

an
d
as
so
ci
-

at
ed

ac
ti
o
n
s

3
.
T
ry
in
g/
co

n
si
d
er
in
g

to
in
cr
ea

se

fr
u
it
/v
eg

et
ab

le
in
ta
ke

an
d

as
so
ci
at
ed

ac
ti
o
n
s

4
.
T
ry
in
g/
co

n
si
d
er
in
g
to

d
ec
re
as
e

gr
ea

sy
,f
ri
ed

,o
r
su
ga

ry
fo
o
d

in
ta
ke

an
d
as
so
ci
at
ed

ac
ti
o
n
s

5
.
C
am

p
ai
gn

m
es
sa
ge

aw
ar
en

es
s

6
.
C
am

p
ai
gn

b
ra
n
d
aw

ar
en

es
s

7
.
C
am

p
ai
gn

d
ig
it
al

en
ga

ge
m
en

t

8
.
P
er
ce
iv
ed

ca
m
p
ai
gn

re
le
va

n
ce

1
.
4
4
%

o
f
p
ar
ti
ci
p
an

ts
h
ad

se
lf
‐

re
p
o
rt
ed

w
ei
gh

t
st
at
u
s
o
f

o
ve

rw
ei
gh

t

2
.
M
o
re

th
an

h
al
f
o
f
p
ar
ti
ci
p
an

ts

re
p
o
rt
ed

tr
yi
n
g
o
r
co

n
si
d
er
in
g

at
le
as
t
o
n
e
w
at
er

co
n
su
m
p
ti
o
n
‐in

cr
ea

si
n
g

b
eh

av
io
r,
at

le
as
t
o
n
e
su
ga

ry

d
ri
n
k‐
d
ec
re
as
in
g
b
eh

av
io
r,
at

le
as
t
o
n
e
fr
u
it
/v
eg

et
ab

le

co
n
su
m
p
ti
o
n
‐in

cr
ea

si
n
g

b
eh

av
io
r,
an

d
at

le
as
t
o
n
e

u
n
h
ea

lt
h
y
fo
o
d
‐d
ec
re
as
in
g

b
eh

av
io
r
in

th
e
p
as
t
3
0
d
ay

s

3
.
7
2
%

o
f

p
ar
ti
ci
p
an

ts
re
p
o
rt
ed

ai
d
ed

aw
ar
en

es
s
o
f
th
e

Sw
ap

U
p

b
ra
n
d
an

d
/o
r
vi
d
eo

ad
ve

rt
is
em

en
ts

4
.
8
3
%

re
p
o
rt
ed

aw
ar
en

es
s
o
f
at

le
as
t
o
n
e
o
f
th
e
ca
m
p
ai
gn

's

m
ai
n
m
es
sa
ge

s

5
.
4
4
%

o
f

th
e

p
ar
ti
ci
p
an

ts
re
-

p
o
rt
ed

at
le
as
t
o
n
e

Sw
ap

U
p

d
ig
it
al

en
ga

ge
m
en

t.

6
.
T
h
e
av

er
ag

e
ra
ti
n
g
o
f

Sw
ap

U
p'
s

re
le
va

n
ce

to
te
en

s'
n
u
tr
it
io
n
al

m
in
d
se
t
w
as

3
.8

(fi
ve
‐p
o
in
t

sc
al
e)

7
.

a.
B
o
th

aw
ar
e/
en

ga
ge

d
an

d

aw
ar
e/
n
o
t
en

ga
ge

d
te
en

s

14 of 20 - LUO ET AL.



T
A
B
L
E

2
(C
o
n
ti
n
u
ed

)

C
am

p
ai
gn

,s
tu
d
y
au

th
o
rs

(y
ea

r)
St
u
d
y
d
es
ig
n

Sa
m
p
le

si
ze

St
u
d
y
p
o
p
u
la
ti
o
n

O
u
tc
o
m
e
va

ri
ab

le
s

M
ai
n
re
su
lt
s

re
co

gn
iz
ed

si
gn

ifi
ca
n
tl
y

m
o
re

u
n
ai
d
ed

m
ai
n
m
es
-

sa
ge

s
co

m
p
ar
ed

to
n
o
t

aw
ar
e
te
en

s

b
.
A
w
ar
e/
en

ga
ge

d
te
en

s
ra
te
d

ca
m
p
ai
gn

re
le
va

n
ce

si
gn

ifi
-

ca
n
tl
y
h
ig
h
er

th
an

n
o
t

aw
ar
e
te
en

s

c.
A
w
ar
e/
en

ga
ge

d
te
en

s
w
er
e

m
o
re

lik
el
y
to

re
p
o
rt

tr
yi
n
g

o
r
co

n
si
d
er
in
g
in
cr
ea

si
n
g

w
at
er

an
d
d
ec
re
as
in
g
su
g-

ar
y
b
ev

er
ag

es
co

m
p
ar
ed

to

te
en

s
w
h
o
w
er
e
aw

ar
e/
n
o
t

en
ga

ge
d
an

d
w
h
o
w
er
e
n
o
t

aw
ar
e.

A
w
ar
e/
en

ga
ge

d

te
en

s
w
er
e
m
o
re

lik
el
y
to

re
p
o
rt

tr
yi
n
g
o
r
co

n
si
d
er
in
g

in
cr
ea

si
n
g
fr
u
it
s
an

d
ve

ge
-

ta
b
le
s
co

m
p
ar
ed

to
te
en

s

w
h
o
w
er
e
n
o
t
aw

ar
e.

A
w
ar
e/
en

ga
ge

d
te
en

s
w
er
e

si
gn

ifi
ca
n
tl
y
m
o
re

lik
el
y

th
an

aw
ar
e/
n
o
t
en

ga
ge

d

an
d
m
ar
gi
n
al
ly

m
o
re

lik
el
y

th
an

n
o
t
aw

ar
e
te
en

s
to

re
p
o
rt

tr
yi
n
g
o
r
co

n
si
d
er
in
g

d
ec
re
as
in
g
gr
ea

sy
,f
ri
ed

,a
n
d

su
ga

ry
fo
o
d
s

a
In

O
’K
an

e
et

al
.'s

m
an

u
sc
ri
p
t,
th
er
e
ar
e
so
m
e
d
is
cr
ep

an
ci
es

b
et
w
ee

n
th
e
d
at
a
re
p
o
rt
ed

in
th
e
n
ar
ra
ti
ve

an
d
th
o
se

re
p
o
rt
ed

in
T
ab

le
3
o
f
th
at

p
ap

er
.T

h
ro
u
gh

co
n
su
lt
at
io
n
w
it
h
th
e
au

th
o
rs
,i
t
w
as

d
et
er
m
in
ed

th
at

th
e
d
at
a
in

T
ab

le
3
ar
e
ac
cu

ra
te
;
th
er
ef
o
re
,t
h
o
se

d
at
a
ar
e
in
cl
u
d
ed

h
er
e.

LUO ET AL. - 15 of 20



participants matched those of the campaign's overall primary audi-

ence, while in the remaining six studies, those characteristics differed

to some extent.

3.2.1 | Studies evaluating cognitive outcomes

Five studies evaluated changes in participants' cognitive outcomes

(e.g., knowledge, attitudes, intentions) after exposure to the cam-

paigns (#WeeStepsToHealth, Cooking Matters, Info‐Nutriteen®, Pretty

and Picky, and the healthy eating blog targeting Canadian

mothers).21,22,25,29–31 Across studies, campaigns had inconsistent

effects on cognitive outcomes. There were also variable effects

within studies on different cognitive outcomes assessed. Favorable

changes in some cognitive outcomes were observed in four of five

studies; however, results from one of those four, the feasibility study

of #WeeStepsToHealth, were based on pre and post‐means without

significance testing.21,25,29,30

Two studies examined changes in cognitive outcomes among

parents. The study of the Cooking Matters campaign, using a pre‐post
design, found a significant increase in parents' self‐efficacy in pre-

paring healthy meals within budget.21 However, participants from

this campaign did not show significant pre‐post improvement in at-

titudes toward cooking or self‐efficacy for healthy food prepara-

tion.21 The study of a healthy eating blog targeting Canadian mothers

also found no significant differences between the experimental and

the control groups in changes in self‐reported meal planning enjoy-

ment or confidence or perceived cooking skills.21,22

The influences of social media campaigns on cognitive outcomes

in adolescents and college students were also mixed. The quasi‐
experimental, pre‐post study of Info‐Nutriteen® reported a signifi-

cant improvement in participants' attitudes toward nutrition label

reading, but their changes in overall nutrition or nutrition label

knowledge were null.25 However, preliminary evidence from the

feasibility study of #WeeStepsToHealth suggested that more campaign

followers (þ12.5%) reported having knowledge of PA guidelines after

campaign exposure compared with before.30 In the post‐campaign

interviews with a group of adolescents from Pretty and Picky, par-

ticipants acknowledged the usefulness of the campaign in delivering

nutrition knowledge and practical information and also reported

increased intention to make healthier food choices, but no pre‐post
comparison was made in this study.29 This group of adolescents

also described an increase in their awareness of unhealthy diet habits

and indicated that they were motivated by the campaign to adopt a

healthier lifestyle.29

With regard to other factors that might influence the campaigns'

effectiveness, such as content design, participants from Info‐Nutri-

teen® and Pretty and Picky emphasized the importance of clear

messages that highlighted the main takeaways.25,29 The younger

adolescent participants from Info‐Nutriteen® also suggested in open‐
ended survey responses that campaigns should avoid fear‐based
messages and include content that is currently trending on social

media.25 Interviewees from the focus group of #WeeStepsToHealth

reported that humorous content worked well in drawing their

attention to the messages and facilitating higher engagement of the

campaign.30 They also noted the importance of basing the campaign

messages on authorized sources and reported enjoying the external

links to reputable sources as an addition.30

3.2.2 | Studies evaluating behavioral outcomes

Ten of the included studies evaluated nutrition‐ or PA‐related
behavioral changes, including healthier food intake or food choices

(n = 8), PA levels (n = 2), and nutrition label reading (n = 2).21–25,27–31

Increasing fruit and vegetable intake in particular was an overarching

goal for most of the diet‐related campaigns (n = 8), including

#WeeStepsToHealth, Swap Up, Cooking Matters, Jump2Health, BHCK,

Pretty and Picky, and the two healthy eating blogs. #WeeStepsToHealth

and Info‐Nutriteen® aimed to improve overall food choices with

increased knowledge and frequency of nutrition label reading.

#WeeStepsToHealth as well as the Instagram campaign targeting fe-

male college students were the only two campaigns that aimed to

increase PA.

The effects of social media campaigns on behavior change were

not consistent across studies. Among the five studies that evaluated

changes in fruit and vegetable consumption using significance testing

with either a single group pre‐post design (Cooking Matters) or RCT

(two healthy eating blogs targeting either Canadian mothers or adult

women, Jump2Health, and BHCK), four reported no significant pre‐
post changes or differences in between‐group changes in these

outcomes.21–24,27 However, although no significant change in total

fruit and vegetable consumption was observed among parents and

their children from the Jump2Health campaign, there was a significant

increase in the variety of vegetables provided to children.23 Addi-

tionally, the increase in both parents' and children's skin carotenoid

levels was significantly greater in the intervention group compared to

controls in this study.23 The study evaluating the effect of a healthy

eating blog targeted toward adult women demonstrated a significant

improvement in daily fruit and vegetable consumption between

intervention and control groups at the end of the study.27 Pretty and

Picky was designed to improve fruit and vegetable consumption, but

no data was collected to evaluate its effect on that outcome.29

The study testing #WeeStepsToHealth found preliminary evidence

of pre‐post improvements in fruit and vegetable consumption (the

proportion of respondents reporting consuming three or more

servings per day increased from 52.4% to 74.4%) but not in other

dietary behaviors; however, this study did not include tests of sta-

tistical significance.30 Evidence from the cross‐sectional study of

Swap Up suggested a positive association between campaign aware-

ness and engagement and participants' dietary behaviors, including

trying or considering increasing water intake, decreasing sugary

drinks, increasing fruits and vegetables, and decreasing greasy, fried,

and sugary foods.31

The two studies examining PA behaviors found some evidence of

potential benefit. In the Instagram campaign that aimed to improve
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female college students' adherence to an online exercise program,

greater adherence to regular PA was found in the intervention group

compared with the control group.28 The effective use of different

campaign components with tailored functions (e.g., exercise re-

minders, motivational messages, home workout video programs)

received positive responses from participants in this PA‐oriented
campaign.28 #WeeStepsToHealth collected data on two similar but

unmatched samples before and after the launch of the campaign.

Although examples of positive behavioral changes were noted, the

study lacked significance testing of pre‐post data, making the effects

of the campaign unclear.30

On the other hand, an adverse behavioral outcome associated

with high social media exposure was noted in the study of the BHCK

campaign. While caregivers with greater exposure to the BHCK

campaign had a positive change in food‐related behaviors, their

higher level of exposure was also correlated with a higher frequency

of unhealthful food acquisition.24 The authors hypothesized that this

could be explained by participants with higher levels of exposure to

the campaign simultaneously being exposed to online promotion of

unhealthful foods.24

3.2.3 | Studies evaluating anthropometric outcomes

Four studies (Jump2Health, the WeChat campaign targeting govern-

ment employees, and the two healthy eating blogs) evaluated

changes in anthropometric outcomes including weight, waist

circumference, and height and found mixed effects.22,23,26,27,30

All four studies measured changes in body weight; of those, only

the WeChat campaign that targeted government employees found

significant changes.22,23,26,27 This weight‐loss‐oriented campaign in

China with a large cohort of government employees (greater than

15,000 participants) found significant weight reduction among male

participants at the end of the 6 month intervention compared with

controls.26 Male participants in the intervention group (both active

and inactive users) were more likely to maintain weight or lose more

than 1 kg of body weight compared with those in the control group,

although the control group had more male participants losing 0 to

1 kg26 Among female participants, individuals in the intervention

group (both active and inactive users) were less likely to lose 0 to

1 kg of weight compared with controls. However, females in the

active intervention group were more likely to lose more than 1 kg of

weight compared with those in the inactive intervention group and

the control group. There was no significant difference in pre‐post
weight maintenance or weight gain between the groups among fe-

male participants.29

A healthy eating blog targeted toward adult women with low

fruit and vegetable intake found no significant difference in changes

in participants' anthropometric measures (waist circumference,

weight, and BMI) between intervention and control groups.27 Simi-

larly, a healthy eating blog targeting Canadian mothers reported no

effect of the blog on participants' body weight by comparing the blog

group with the control group.22,23,26,27 Results of BMI change from

Jump2Health were also null between the intervention and control

groups.23

4 | DISCUSSION

The primary aim of this study was to review research testing the

independent individual‐level effects of social media campaigns

focused on promoting healthy eating, PA, and healthy weight. To the

best of the authors' knowledge, prior reviews examined social media

interventions that were intensively moderated (e.g., social media

groups or discussion boards) in ways that might limit campaign reach,

and this review was the first study that focuses on messaging cam-

paigns that did not include intensive moderation and therefore have

the potential to reach broader audiences. The included studies found

mixed effects of social media campaigns on diet‐ or PA‐related
cognitive outcomes such as beliefs, awareness, attitude, and knowl-

edge; behaviors such as food choices and PA; and anthropometric

outcomes such as weight and waist circumference.

This study found mixed results on the impact of social media

campaigns on different types of outcomes, which is consistent with

what previous reviews have reported. For example, a systematic

review of studies testing heavily moderated social media in-

terventions (e.g., Facebook groups) targeting teenagers and young

adults reported improvements in cognitive outcomes such as

awareness, motivation, and self‐efficacy related to weight loss in only

three out of seven studies.20 With respect to behavioral outcomes, in

Williams et al.‘s systematic review and meta‐analysis examining so-

cial media interventions targeting dietary and exercise‐related be-

haviors (80% of which used electronic discussion boards as the

exclusive social media component), no overall effects on the main

behavioral outcomes were observed.18 However, in another sys-

tematic review evaluating 16 social media interventions that aimed

to improve nutrition behaviors among adolescents and young adults,

significant changes were found in either nutrition‐related clinical

identifiers or behavioral outcomes in 11 studies (with or without

independent analysis of the social media component).4 That review

also found mixed results for anthropometric outcomes such as

changes in weight and waist circumference whereas most of

the studies in the present review reported no significant

improvement.32,33

It is unclear which factors might explain the mixed results in this

study and prior reviews, and further research is needed to explore

those factors to help future campaign designers produce more

effective health interventions.32–34 Potential influential factors

include campaign design and dosage of delivered messages. Fewer

than half of the studies in this review (n = 4) described behavioral

theories used to inform the campaign content. Given that theory‐
based interventions tend to be more effective than non‐theory‐
based ones, the limited use of theoretical frameworks in these

campaigns may be one factor underlying their mixed results.32–34

Another possible explanation could be the dosage of the campaign

messages that were delivered, as related to factors like campaign
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duration, frequency of exposure, and engagement of participants,

though few studies in this review examined these factors. Issues such

as the highly competitive communication environment, insufficient

dose of content delivered, or inadequate cultural tailoring of mes-

sages all have the potential to limit engagement.35–37 In addition,

more than half of the studies (n = 6) from the present review

included study samples that did not perfectly represent the cam-

paigns' target audiences, and this lack of representativeness of the

study samples could also explain the limited impact of the campaigns

since some messaging might not appeal to individuals who were not

specifically targeted.

This study identified several research gaps that should be

addressed in future studies. Those include a need for more studies

testing theory‐based campaigns as well as the effects of campaign

duration, frequency of exposure, and engagement of participants. It

may be helpful for future studies of social media campaigns to pro-

vide more details about the campaign design, such as the rationale

for using certain theoretical frameworks and processes for tailoring

content to the audience's needs and preferences. Research with

more diverse samples that allow for testing subgroup effects is also

important to advance the understanding of whether such campaigns

are equally effective for population subgroups, including communities

experiencing inequities. In addition, this review identified only two

studies that used qualitative methods to understand campaign

effectiveness. More qualitative research is needed to help uncover

how and why campaigns are effective or not, particularly in relation

to cultural relevance and engagement with content.

Under optimal circumstances, communication efforts can serve

as a bridge between the information environment and individual‐
level outcomes that result after a person accesses, filters, and

makes sense of messages.38,39 However, cognitive, behavioral, and

anthropometric changes related to health are fundamentally com-

plex and can be influenced by many different factors. In particular,

body weight is influenced by a wide array of factors beyond those

that might be influenced directly by communications (e.g., knowl-

edge, beliefs, attitudes). Notably, just one of the four studies in this

review that examined campaigns' effects on weight or related out-

comes found evidence of significant effects, suggesting that social

media interventions alone may be insufficient to change those out-

comes. The ecological model of health behavior suggests that factors

at multiple levels, including intrapersonal, interpersonal, environ-

mental, organizational, and policy factors, influence health behav-

iors.40 Social media interventions' broad reach to audiences means

that messages disseminated through these channels can be consid-

ered low‐ or medium‐intensity interventions, which tend to have

lower individual impact and smaller effect sizes, in comparison to

more tailored, high‐intensity interventions.5 Past nutrition‐related
campaigns using social media only, without concomitant interven-

tion at other levels, have commonly reported difficulty promoting

substantial changes in target outcomes.6,18,19,41 Future research is

needed to elucidate how the effectiveness of nutrition, PA, and

healthy weight social media campaigns may be dependent on other

multilevel factors.39

This study has several limitations. Overall, the review only

captured 11 studies on social media campaigns that mainly focus on

informational influences targeting individual‐level outcomes. The

relatively small number of included studies made it difficult to

identify patterns or draw conclusions about factors that might in-

fluence effectiveness. It is also possible that the literature search

failed to identify some studies meeting the inclusion and exclusion

criteria; however, this limitation was minimized by using multiple

engines, reviewing a high number of studies including the studies

from all reference lists of the included studies, and obtaining guid-

ance from an experienced research librarian to help ensure all rele-

vant studies were included. Despite the relatively small sample of

articles, the review provided some insight into the results of the

currently available evidence along with several gaps in knowledge

that should be addressed in future work.

This narrative review explored research testing the effects of

social media campaigns focused on healthy eating, PA, and healthy

weight on individual‐level outcomes. It found mixed evidence of

effectiveness but also surfaced a number of important gaps that

future studies should address. Considering the potential of social

media campaigns in terms of the breadth of reach and popularity

among users, more efforts are needed to understand how to use

these channels to influence cognitive and psychological outcomes, as

well as to advance health behaviors and improve physical health

outcomes.
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