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Abstract: Little is known about the impact of school-based nutrition interventions on parents and
other family members. This systematic review aims to explore the impact of school-based nutrition
interventions on different parental /family outcomes, mainly dietary intake, nutrition knowledge,
and health outcomes. PubMed, Web of Science, PsycINFO, EconLit, Cochrane Reviews, and Google
Scholar were systematically searched for controlled trials or natural experiments measuring the impact
of school-based nutrition interventions, with or without parental involvement, on parents/families of
school children. Twenty-two studies met the inclusion criteria. Of which, 15 studies assessed the im-
pact of school-based nutrition interventions on parental/family dietary intake, 10 on parental /family
nutrition knowledge, and 2 on parental/family health outcomes. Inconsistent results were found for
parental dietary intake with six studies reporting favorable effects. Most studies found improved
parental nutrition knowledge. Positive impacts were seen by both studies that assessed the impact
on a parental health outcome. Overall, we found that there is potential for school-based nutrition
interventions to result in positive effects for parents, in particular for nutrition knowledge. More
research is needed to assess the impacts of school-based nutrition interventions on parents and other
family members and to assess important intervention characteristics in creating a positive impact.

Keywords: school-based; nutrition intervention; parent; family; systematic review

1. Introduction

The prevalence of non-communicable diseases (NCDs) such as diabetes, cardiovascular
diseases, and cancer is continuing to increase worldwide. NCDs already account for
41 million deaths annually, representing 71% of the global deaths [1]. According to the
World Health Organization (WHO), NCDs can be controlled by reducing associated risk
factors including tobacco use, excessive alcohol use, physical inactivity, and unhealthy
diet [1].

The role of diet in the development and control of NCDs is well established [2,3].
Dietary risk factors including low intake of whole grains, fruits, and vegetables as well as
high intake of sodium, trans fats, and sugar-sweetened beverages (S5SBs) were estimated
to account for 11 million deaths and 255 million disability-adjusted life years (DALYs) in
2017—with high sodium and low fruit and whole grain consumption as the leading dietary
risk factors [2]. Therefore, interventions aiming to promote healthy diets are essential for
the prevention and control of NCDs and their associated morbidities and mortality [4].

The exposure to many NCD risk factors starts often early in life, with severe conse-
quences in later life [5,6]. For example, childhood overweight and obesity were found to be
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associated with a higher risk of premature mortality and physical morbidity during adult-
hood [7]. It is therefore important that preventive health interventions target children and
adolescents [8]. Schools are one of the key settings through which nutrition and other health
interventions can be delivered. This setting has been recognized as an efficient and effective
channel for reaching a wider population [9]. There have been several meta-analyses and
systematic reviews exploring the effectiveness of school-based health interventions among
children and adolescents. Some reviews have demonstrated promising results on children’s
and adolescents” anthropometry [10-12], dietary intake [10], and physical activity [12]. In
addition to children, school-based health interventions may also have impacts on parents.
For example, a systematic review on school-based stroke education suggested that children
might be able to convey information about strokes to their parents [13]. Another study
reported evidence of a positive effect from health education at primary school on parents
engaging in light physical activity [14].

A large segment of the population, including parents and other family members, can
benefit from interventions conducted in a school setting. However, the impact of school-
based nutrition interventions on parents has not been systematically reviewed. Given the
potential effect of these interventions on parents, we sought to conduct a systematic review
to explore whether school-based nutrition interventions on school children, with or without
parental involvement, have an impact on dietary intake, nutrition knowledge, and health
outcomes of their parents and/or other household family members.

2. Materials and Methods

This systematic literature review followed the reporting guidelines of Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRISMA) (see Table S3) [15].
This review is not registered in any protocol registry.

2.1. Search Strategy and Eligibility Criteria

A systematic literature search was performed in the following databases: PubMed,
Web of Science, PsycINFO, EconLit, Google Scholar, and Cochrane Reviews. The search
strategy was developed based on the following three categories: (i) setting, (ii) intervention,
and (iii) target population. It was then adapted according to the different structures of
the databases (see Table S1 for the search strategy of each database). No date or language
restrictions were applied. Additionally, the reference list of each included article was
screened for potentially eligible studies. We searched Google Scholar for grey literature by
screening stepwise packages of 50 hits until a package did not contain relevant results. All
searches were last updated in June 2021.

Each study had to meet the following criteria to be included in this review: (1) be
a controlled trial, with or without random assignment, or natural experiment; (2) target
school-age children and/or adolescents (5-18 years), with or without parental involvement;
(3) evaluate school-based interventions with nutrition as the primary component; and
(4) report the impact of interventions on at least one of the following parental/family
outcomes: (a) dietary intake, (b) nutrition knowledge, or (c) health outcome. Studies
targeting parents only, preschoolers, or children with specific health issues (e.g., overweight
or obesity) were excluded. We also excluded interventions related to eating disorders and
oral health.

2.2. Study Selection and Data Extraction

All studies retrieved from the literature search were imported into EndNote X9 soft-
ware to eliminate duplicates. The remaining unique studies were then imported to Rayyan
QCRI [16]. Two reviewers (E.A. and M.R.M.) independently screened the titles and ab-
stracts. Afterwards, the full texts of the remaining articles were screened for eligibility by
the same reviewers. Any uncertainty in the decisions was addressed by a second opinion
from a member of the author team (V.W. and A.S5.W.). When the full texts of potentially
eligible articles were not available, the authors were contacted. For the data extraction, a
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pre-designed and piloted extraction form was used. This form included information on the
following: authors, country, study design, study participants, intervention components,
theoretical framework, intervention duration, outcome measures, and findings.

2.3. Quality Assessment

The quality assessment was done based on parental data. Two reviewers (E.A. and
M.R.M.) independently assessed the quality of included studies using the Quality Assess-
ment Tool for Quantitative Studies [17]. This tool was selected for this review because it
can be used to assess the methodological quality of a wide range of study designs in public
health. It assesses the quality of studies based on the following components: selection
bias, study design, confounders, blinding, data collection methods, and withdrawals and
dropouts. Each of these components was rated as “strong”, “moderate”, or “weak” based
on predefined criteria as described in the tool’s dictionary. The overall quality rating of each
study was then determined based on the ratings of the above six components as “strong”
(no component with a weak rating), “moderate” (one component with a weak rating), or
“weak” (two or more components with weak ratings). The discrepancies between reviewers
were resolved through discussion until consensus was reached.

3. Results
3.1. Literature Search Results

Our literature search retrieved 20,095 articles. After removal of duplicates, a total
of 14,371 articles remained for the title and abstract screening, which yielded 464 articles
for the full text assessment. Finally, 22 articles met our inclusion criteria and were thus
included in our review. Only one non-English study (Chinese) met the inclusion criteria
and was included in our review [18]. Two of the included studies had the same sample,
but different outcomes were reported [19,20]. Additionally, one study [21] reported the
long-term impact of another included study [22]. Figure 1 shows the results of the search
strategy and reasons for exclusion.

PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only
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Figure 1. PRISMA flow diagram of study selection.
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3.2. Study Characteristics

The study characteristics and quality rating of the included studies are presented in
Table 1.

Table 1. General characteristics and quality ratings of included studies.

Authors s .o . Theoretical Intervention Intervention Parental/ Famil; ualit
Year, Country Design Participants Intervention Framework Duration Components Outcomes of Intexyest %atingy
. Classroom components, Parental intakes of
Bjelland et al., Sixth-grade students: Health I home/parents’ sugar-sweetened soft
2015 [23], CRCT n= 141% Molthers: A dglae;cer?ts NR 20 mo. components, school wide drinks and sugar- Weak
Norway Fachr;‘ 1= 680 components, and sweetened fruit drinks;
’ leisure time activities Intake of FV
Morning announcements
highlighting the FV of
. the day and an associated
Blom-Hoffman N Kindergarten and Srulttagld fact; posters; Dole Parental knowledge of
etal., 2008 [24], Rg"}- first-grade students: Pr?)%rel(?tio; NR 16 mo. CD-ROM during the “5 a Day” 5 Weak
USA n =297; Parents: n = 80 Program computer special or in ¢ >albay’ message
the classroom; and
assignments and
take-home books
P X Five-lesson classroom
Burgess- Non- 6 fth-F ouath- furgl ts/ ThGeetP flv:aflrt}? f3: curriculum, school Parental self-reported
Champoux et al., RgT larengtraaiiss' I neg 27 ith Wh ly SCT 5 mo. _c_afe@eria menu intake of refined- Moderate
2008 [25], USA P (E’ e 83 ’ é:lain Fo(?d:e;’ modifications, and family grain/whole grain foods
: involvement
Hearty Heart and
Friends: a third-grade
curriculum; Hearty Heart
Home Team: a five-week
Hearty Heart parent-taught Parental knowledge
Crockett et al., Non- Parents of third-grade and Friends & SIT 5wk intervention that is about diet and its Stron:
1989 [26], USA RCT students: n = 465 Hearty Heart wi mailed to students’ relationship to CVD and s
Home Team homes; Hearty Heart and dietary intake
Home Team: both school
and parent-taught; and
Control group: no
intervention
Educational materials for
salt reduction; watching
popular science movies
and children’s
animations; six monthly
Fourth-grade students: salt reduction training
Dong et al., 2019 CRCT I:n=1361, C: n = 1364; Salt Reduction NR 8 m sessions for students; Parental knowledge of Weak
[18], China Parents: I: n = 1306, Model o publicity boards, campus salt intake ea
Cin=1340C radio, newspapers, etc.
for publicity; winter
vacation activities; and
salt reduction theme
activity and family
component.
First-grade students S e
and siblings: Daily distribution of
vegetarian group: snacks to the school
n =80, meat group: cl'\ildr_en based on the
G 1., 2013 n =96, milk group: The Child assigned group. Change in energy intake
eg?]e;(aeﬁya CRCT n =101, control: n = 63; Nutrition NR 24 mo. Vegetarian supplement, and markers of dietary Weak
¢ Parents: vegetarian Project milk supplement, meat quality among parents
group: 1 =79, meat supplement, and control
group: 1 =91, milk (no food supplement
group: 1 = 100, control: provided).
n=72
Intervention group
students were trained by
G d Moth. § facilitaft(érs through a Mothers” weight, BMI,
unawardena others o erie iscussions t =
etal., 2016 [28], CRC eighth-grade students: NR NR (pwn) 12 mo. s acqzi(;e thsecaﬁish(:ystoo and self Tep orte;i Strong
Sri Lanka I'n =152, C:n =156 experience assess noncommunicable consumptlon °
disease risk factors in food items
their homes and take
action to address them
Children in the
intervention group were
educated on the harmful i
Loy Fithgrade studnts R i
Heetal.,, CRCT L =141, C: n = 138; School-EduSalt NR 3.5 mo reduce salt intake within excretion), BP, and iodine Strong
2016 [1 9‘]’ Adult family members: - . the schoolg’ usual health consum, ti(;n amon
. 1:n=278,C:n=275 education lessons. p! g
China Children then relayed adult family members
these salt reduction
messages to their families
Second- to The Nutrition Social- . . -
Katéqe t %’éion CRCT fourth-grade students: Detectives Ecological NR Fl\rfe m!iu-lestsons}?nd Dietary pattern Weak
(29 I:n=628,C:n=>552 program Model amily outreac of parents
Bi-weekly teacher
training sessions to
N . Fourth- and revjet‘\N Whﬁt thﬁmd be
Knight et al., fifth-grade students: ; : ; taught in the following . .
1991 [30], gg‘}- Ln =g4237 Cin=199; A c?éli—ig]—[c:elld NR Dﬁrmlg the two weeks and to assist Motl’lls_‘rswrilelérltelonal Weak
Jamaica Mothers/guardians: prog] school year 8

I.n=90,C:n=47

in developing the
curriculum.
Action-oriented lessons
for children.
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Table 1. Cont.
Authors . .. . Theoretical Intervention Intervention Parental/ Famil ualil
Year, Country Design Participants Intervention Framework Duration Components Outcomes of Intelyest %atintgy
Multi-strategy program
including
classroom-oriented
Third- to sixth-grade strategies,
N%\&ll etal, Non- students: T: 1 =g307 The Tooty parent-oriented Parental knowledge
[31], RCT C-1 -85 P ts: Fruity Vegie NR 2yr. . about recommended FV Weak
Australia : n = 85; Parents: project strategies, school intakes
n=613 environment-oriented
strategies, and school
canteen-oriented
strategies
Free daily fruit or
@vrum and Bere Natural First- to seventh-grade Norwegian vegetable or subscription
2014 [32], experi- students; Parents: School Fruit NR NR to one fruit or vegetable Parents’ FV intake Moderate
Norway ment n=1423 Scheme per day at a subsidized
price
Behavioral curricula in
the fféurth and fiflth
CRCT . grades, parenta
Perry et al, 1998 (matched Fourth—grafie s_tudents, 5-a- day Power SLT 7 mo. involvement/education, Parents’ FV intake Moderate
[33], USA pair) Parents: = 324 Plus school foodservice
changes, and industry
involvement and support
A classroom component
with 14 lessons
curriculum, in addition kParelr’l'cg’ FVfigtalée,
Reynolds et al., Fourth-grade students; The High 5 Fall/winter to booster sessions nowledge of 5 a day
2030 [34], USA CRCT Parer%ts: n=1698 Projegct SCT 1994/95 delivered during the and knowledge of Strong
second year; a parent low-fat food preparation
component; and a food
service component
Weekly distribution of
First-grade students. fresh produce; nutrition
ZSO};%rE?'a etal, Non- Parer%t-child dyads: Brighter Bites SCT, 16 wk. educaﬁon in schools and Parents’ FV intake Moderate
35], USA RCT y TPB
I:n=407,C:n=310 for parents; and weekly
recipe tastings.
School-wide health
promotion activities,
including school-based
Third- to fifth-grade working groups;
szns"‘;S y ;mde“tsc:l nutrition training for
n= ; First- an A :
Shi-Chang et al., Non- second-grade rI(-)Irena(l)i?r-l NR 18 mo. Si)l}orﬁzfetfgif (l)sr:r;}gl}:élooln Nutrition knowledge of Weak
2004 [36], China RCT secondary students: P hool 8 : nutrition; nutrition parents and guardians e
n = 4277 (baseline schoots education for students;
survey); Parents and student competitions;
guardians: n = 998 school-wide health
promotion efforts; and
outreach to families and
communities
Improvement of FV
Fourth-grade students: availability and
Tak et al., n=953; accessibility, bi-weekly
2007 [22] Non- Parents: n = 705 free FV distribution at the Parental knowledge
Tak et al., RCT. Fourth-grade students: ‘Schoolgruiten’ NR NR mid-morning break, and about recommendations Weak
2009 [21], . I:n =346, C: n = 425; school curriculum aimed for fruit
Netherlands Parents: I: n = 1481, at increasing knowledge
Cin=28 and skills related to FV
consumption
A classroom component,
eVttt Pt and it g ol emponenta ke of PV and e
2008 [37], Spain, students; lVlothers or Pro Children A 4 intake of FV separate
Norway ang the CRCT I'ferr_\ale gua'rdljms: intervention NR NR one f’Pth,nal component, among mothers gr femayle Moderate
Netherlands :n=415C:n = 838 which differed slightly guardians
(baseline survey) between intervention
sites
Health-promoting school
Parents of interygntion conii]itinl%hof Parents’ weekly
Health- a wide range of healt frequency of
Wa[[);%]etcayllz/ 2016 CRCT seventb-grafle promoting NR 6 mo. promotion activities in consun?ptionyof food Strong
38], China students: I: n = 62, different domains 3 -
C:n=61 school including, School items, and nutrition
. . knowledge
environment, curriculum,
and Family involvement
FV stall operated in the
school playground twice
Woodh . Non- Primary school a w(eelk, aclltded ix:iitilzz)t(i)ves
'oodhouse et al., students; Parents: I: . a loyalty card, , .
2012 [39], UK (FI){S(};) n =47 intervention Bostin Value NR 20mo. challenge week), family Parents” FV consumption Weak

(baseline survey)

cooking sessions, and
children’s tasting
sessions

Abbreviations: RCT = Randomized controlled trial, CRCT = Cluster randomized controlled trial; I = Intervention;
C = Control; mo. = month; wk. = week; FV = Fruits and vegetables; BMI = Body mass index; SCT = Social
Cognitive Theory; SLT = Social Learning Theory; TPB = Theory of Planned Behavior; NR = Not reported;
BP = Blood pressure.

3.3. Countries and Study Design

Of the 22 included studies, seven were conducted in the United States [24-26,29,33-35],
five in China [18-20,36,38], and five in Europe (two in Norway [23,32], two in the Nether-
lands [21,22] and one study included samples from Spain, Norway, and the Nether-
lands [37]). The remaining studies were conducted in the following countries: Kenya [27],
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Sri Lanka [28], Jamaica [30], Australia [31], and the UK [39]. Regarding study designs,
ten of the included studies were RCTs [18,20,23,27-29,33,34,37,38], ten were non-RCTs, of
which nine utilized pre-post-test study designs [21,22,24-26,30,35,36,39], and one used a
post-test study design [31]. Finally, one study had a natural experimental study design [32].

3.4. Participant Characteristics

All of the included studies recruited students from first through eighth grade. One
study included a mixed sample of kindergarten and primary school students [24]. Most of
the studies (n = 15) included both parents. Three studies included only mothers [28,30,37]
and two studies included one adult family member [19,20]. Finally, one study included
parents and siblings [27]. The sample size of parents/families varied largely, ranging from
47 [39] to 1698 participants [34].

3.5. Intervention Characteristics

Most of the interventions (n = 16) had multiple components and involved more than
one domain, including the classroom, school-wide, family, and community outreach. The
remaining interventions were based on a single component, including the daily distribution
of snacks [27], free or subsidized fruits and vegetables [32], and providing lessons and /or
training for school children [28,30].

Most of the interventions (1 = 15) included parent/family components. Different
approaches were used to involve parents, including sending messages to parents through
mail, newsletters, text-messages, pamphlets, handouts, and/or other educational materials;
collaborative homework and activities for children to complete with their parents; and
parent meetings, events, lectures, and workshops.

The intervention duration varied greatly, ranging from five weeks [26] to two years [27,31].
Only six interventions were guided by theoretical frameworks, including Social Cognitive
Theory (SCT) [25,34,35], Social Learning Theory (SLT) [26,33], Theory of Planned Behavior
(TPB) [35], and the Social-Ecological Model [29].

3.6. Quality Assessment

Eleven of the included studies had an overall “weak” quality rating
[18,21-24,27,29-31,36,39], five had a “moderate” quality rating [25,32,33,35,37], and six
had a “strong” quality rating [19,20,26,28,34,38]. Table S2 summarizes the quality assess-
ment for each included study. For the selection bias component, five studies were rated as
“weak” [24,25,31,35,39], mainly due to the lack of representativeness of samples to the target
population, and low or unreported participation rate. Four studies did not explicitly report
the study design and thus were rated as “weak” [24,30,36,39]. One study had a natural
experiment design and thus was rated as “moderate” [32]. Regarding the confounder
component, six studies were rated as “weak” [18,24,29,31,36,39] mainly due to a lack of
reporting about controlling of potential confounders. With respect to blinding, one study
was not blinded to the outcome assessors nor to the study participants and thus was rated
as “weak” [27]. The remaining studies were rated as “moderate” primarily due to a lack of
reporting about the blinding status of outcome assessors and/or study participants. For
the data collection method component, ten studies were rated as “weak” mainly due to a
lack of reporting about the validity and reliability of the data collection measures. Finally,
nine studies were rated as “weak” for the withdrawal and dropout component, due to a
high [21-24,31,37] or unreported attrition rate [29,36,39].

3.7. Parental/Family Outcomes

The impact of school-based nutrition interventions on parental/family outcomes along
with the outcome measures are presented in Table 2. Additionally, Table S4 and Figure S1
in the Supplementary Materials present a summary of the findings.
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Table 2.

parental/family outcomes of interest.

Parental involvement, outcomes of interest, outcome measures, and findings on

Authors, Year

Parental Involvement

Outcomes of Interest

Outcome Measures

Findings

Bjelland et al., 2015, [23]

Blom-Hoffman et al.,
2008, [24]

Burgess-Champoux et al.,
2008, [25]

Crockett et al., 1989, [26]

Dong et al., 2019, [18]

Gewa et al., 2013, [27]

Gunawardena et al.,
2016, [28]

He et al., 2015 [20], He
etal., 2016 [19]

Fact sheets, brochures, and
information sheets

Five interactive children’s books
designed to complete with adult
assistance to communicate a
simple health message that the
students learned at school

Weekly parent newsletters;
bakery and grocery store tours;
a ‘Whole Grain Day’ event

Hearty Heart and Friends:
children’s activity and eating
records brought home for
discussion, curriculum books,
worksheets and children’s
homework assignments brought
home by the child; Hearty Heart
Home Team: weekly mails
received by child and parent
team including a rule book with
instructions about the week’s
activities, a Hearty Heart
adventure storybook, a
scorecard, equipment,
souvenirs, poster-size team tips,
and incentives for
completing activities.

Four parent training meetings;
16 bi-weekly text messages
about salt reduction.

Educational materials in the
form of a newsletter

Parental intakes of
sugar-sweetened soft drinks
and sugar-sweetened fruit
drinks; Intake of FV

Knowledge of the “5 a
Day” message

Self-reported intake of
refined- and
whole-grain foods

Knowledge about diet and its
relationship to
cardiovascular disease

Dietary intake

Change in knowledge of
salt intake

Change in energy intake and
markers of dietary quality
among parents

Mothers’ weight and BMI

Mothers’ self-reported
consumption of FV,
whole-grain product, pulse as
main dish, deep fried foods
and SSBs

Salt and iodine consumption
among adult family members

BP among adult family
members

Self-administered
questionnaire

Parental interview using
structured questionnaire

12-item food frequency
section modified from the
Block FFQ
(Intake over the past month)

Self-administered
questionnaire (Three scales)

Willett FFQ
(Intake over the past
two months)

Self-administered
questionnaire

Three non-consecutive
24 h recalls

Weight and height were
measured by research team

27- item self-administered

24-h urinary sodium and
iodine excretion

Trained researchers measured
BP and pulse rate using a
validated automatic blood
pressure monitor

Non-significant increase in maternal mean
intake of fruits in the intervention group
(mean = 9.1 servings/week) as compared

to control group
(mean = 8.4 servings/week) (p = 0.06).
When compared to baseline, parents of
the experimental group had higher
percentage of correct answers about the

“5a Day” message at 1 year post baseline
(21.6% higher, p < 0.05) and at 2 years post
baseline (43.3% higher, p < 0.001). When
compared to parent of the control group,
they also had higher percentage of correct

answer at 1 year post baseline
(20.8% higher, p < 0.05), and at 2 years
ost baseline (40.1% higher, p < 0.001).
Self-reported intake of refined-grain foods
decreased significantly for parents in the
intervention school (pre-post difference:
—0.3, p < 0.05) compared to those in
comparison school (p < 0.01)
post-intervention. No significant group
differences were found in whole
rain intake.

Home Team alone group and the Hearty
Heart and Home Team group had
significantly greater knowledge scores as
compared to the control group and Hearty
Heart alone groups across all three scales.

There were no significant differences in
dietary intake among the groups.

After the intervention, intervention group
parents had significantly higher
awareness of the salt reduction knowledge
than those of the control group (p < 0.01)
A general decline in food quality and
quantity was reported among parents of
all groups. The decline in food quantity
was only significant for the parents of the
vegetarian group.

Significant declines on at least one of the
markers of dietary quality were seen
among parents of vegetarian, meat, and
control group.

Intervention group mothers had a
significantly lower mean weight and BMI
than as compared to control group
(p < 0.0001); mean effect (95% CI) —2.49
(—3.38 to —1.60) kg for weight and —0.99

(—1.40 to —0.58) kg/m? for BMIL

No significant difference in
individual-level food consumption
between mothers of the two groups after
the intervention.

The mean effect (95% CI) on salt
consumption for adults in the intervention
group compared to control group was
—2.9 g/day (—3.7 to —2.2 g; p < 0.001),
representing a 25% reduction. The mean
effect on iodine was —11.4% (p = 0.03).
Compared to baseline, adults in both
groups had an increase in systolic and
diastolic BP. The increase in systolic BP
was smaller in intervention group. The
mean effect (95% CI) on systolic BP was
—2.3 mmHg (—4.5 to —0.04 mmHg;

p <0.05). The effect on diastolic BP was
not significant.
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Table 2. Cont.

Authors, Year

Parental Involvement

Outcomes of Interest

Outcome Measures

Findings

Katz et al., 2011, [29]

Knight et al. 1991, [30]

Newell et al., 2004, [31]

@vrum and Bere 2014, [32]

Perry et al., 1998, [33]

Reynolds et al., 2000, [34]

Sharma et al., 2016, [35]

Shi-Chang et al., 2004, [36]

Tak et al., 2007, [22]
Tak et al., 2009, [21]

Written materials and/or parent
information nights to introduce
parent to the program

Cooking classes, FV promoting
flyers and newsletter articles,
FV tasting, FV promoting
merchandise, Competition
asking parents to send in their
handy hints for getting their
children to eat FV.

Fourth grade parental
involvement: 5 information
/activity packet brought home
by students to be completed
with parents; Fifth grade
parental involvement: 4 snack
packs, contained food items,
that students brought home to
prepare as a snack for
their families.

Program overview at parent
kick off night, assignment to be
completed with children,
brochures, and skills
building materials

Weekly distribution of produce
and healthy recipe tastings
during pick up time, health
education in schools and for

parents, handbooks and weekly

recipe cards sent home with the
parents.

Students passing information
about nutrition to their families,
parents’ leaflet on healthy
nutrition and school lunch
menus that they could prepare
at home, lectures and
workshops at schools.

Dietary pattern of parents

Mothers’ Nutritional
knowledge

Parents’ knowledge about
recommended fruit and
vegetable intakes

Parents’ FV intake

Parents’ FV intake

Parents’ FV intake,

Parental knowledge of 5 a

day & knowledge of low-fat

food preparation

Parents’ FV intake

Nutrition knowledge

Knowledge of parent about
recommendations for fruit

Harvard Services FFQ

Interviewer- administered
questionnaire

Self-administered survey

Internet survey

Telephone survey
(Single item measured
average FV intake)

Self-administered
questionnaire
(FV items from Health Habits
and History Q)

Self-administered
questionnaire

The validated 10-item FV
Screener by the National
Institutes of Health (Intake
over the past month)

Questionnaires

Self-administered survey

No significant improvements in dietary
patterns from baseline between the
parents of students in either group.

Mothers or guardians in the intervention
group had significantly higher
improvement in the mean nutrition score
(from 4.17 to 5.10) compared to those from
the control group (from 4.45 to 4.57)

<0.05

Significantly more intervention school
parents as compared to control parents
correctly identified recommended daily
fruit intake of two servings (72% vs. 63%;
continuity adjusted x2 = 4.313, p < 0.05)
and recommended daily vegetables intake
of three servings (48% vs. 28%; continuity
adjusted x2=17.062, p < 0.0001)
Parents of children who received free fruit
at school ate on average 0.19 more
portions of fruits daily or 12.5% more
fruits than parents of children who attend
schools with no fruit arrangement
(p = 0.04). No significant differences in
vegetable intake between groups
were found.

No significant differences in average fruit
and vegetable consumption between
groups were observed.

Post-intervention: intervention group
parents consumed more servings of FV
combined compared to control parents

(+0.29, p < 0.04); When examined
separately, the difference between
conditions was significant for vegetables
(+0.17, p < 0.04) but not for fruit
consumption; 1-year post-intervention:
No differences were observed for parental
FV consumption.
Post-intervention: a significant positive
effect on knowledge of five a day serving
among intervention group. No significant
differences on knowledge of low-fat
preparation among intervention and
control groups.
1-years post intervention: no significant
differences on nutrition knowledge
between groups
Intervention group parents had a
significant increase in fruit consumption
from baseline to midpoint (8 weeks follow
up) (+25 servings-day, p = 0.03) and post
intervention (16 weeks follow up)
(+0.25 servings-day, p = 0.01) compared to
those in the control group. A significant
increase in vegetable (+0.30 servings / day,

p = 0.04) and in total FV consumption

(+53 serving/day, p = 0.007) was also seen
among parents of the intervention groups
compared to those in the control group at
midpoint assessment, but not
post-intervention.

Parents and guardians of the pilot schools
demonstrated higher knowledge gain
than those of the control schools in three
areas: nutrients and their functions,
Chinese dietary guidelines and adequate
dietary principles. They also increased
their knowledge in the areas of nutritional
deficiencies and their symptoms (from
35% to 66.2%, p < 0.01) and nutrient-rich
foods (from 38.8% to 66.8%, p < 0.01),
while knowledge of these areas did not
change significantly amongst parents and
guardians at control schools.

No significant differences were observed
between groups at the first- and the
second- year follow-ups.
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Table 2. Cont.

Authors, Year

Parental Involvement Outcomes of Interest

Outcome Measures

Findings

Te Velde et al., 2008, [37]

Wang et al., 2016, [38]

Woodhouse et al.,
2012, [39]

Parents were encouraged to be
involved in the project through
their children’s homework
assignments, parental
newsletters and a parent
version of the web-based
computer-tailored tool for
personalized feedback on
their intake

Total intake of FV and the
intake of FV separately
among mothers or
female guardians

Frequency of consumption of

One 90-min lecture, distribution .
food items among parents

of publicity resources for
parents (one time, before the
workshop), monthly short

message to parents Parents’ nutrition knowledge

FV stall operated in the school
playground twice a week, recipe
cards, loyalty cards, family
cooking sessions, and different
promotion activities to promote
take up for the “Family
Cooking Sessions”

Parents’ FV intake

24-h recall

FFQ (intake over the past
seven days)

Self-administered
questionnaire

Self-administered survey

No significant intervention effects were
observed regarding FV intake of the
mothers at the first- and second-year

follow-ups.

No significant differences were observed
in parents” consumption of different food
items between the HPS School and the
control school
Significant difference in parents”
awareness rate of eight knowledge items
(out of ten) between the HPS School and
the Control School after intervention
(p <0.05)

At the first follow-up, the mean portions
of FV consumed by parents of the pilot
school increased significantly from 2.4 to
3.1 (p = 0.03) for fruits and from 2.7 to 3.4
(p < 0.001) for vegetables. The increase in
fruits consumption was significantly
higher than that of the comparison school
(p = 0.02); At the second follow-up, the
average of FV consumption by

parents/carers at pilot school was not
significantly different from either the
baseline or the comparison school.

Abbreviations: B = Blood pressure; FFQ = Food frequency questionnaire; FV = Fruits and vegetables; BMI = Body
mass index; SSB = Sugar sweetened beverages; HPS = Health promoting schools; / = No parental involvement.

3.7.1. Dietary Intake

Mixed results were seen among the 15 studies that evaluated the impact of interven-
tions on parental dietary intake. Of these 15 studies, 7 found no significant intervention
effects on dietary intake outcomes [23,26,28,29,33,37,38]. One other study reported a gen-
eral decline in dietary quantity and quality among all study groups of parents of children
receiving supplementary snacks at schools and in the control group. The decline in food
quantity was only significant for the parents of the vegetarian group. Significant declines in
at least one of the markers of dietary quality were also seen among parents of the vegetarian,
meat, and control groups [27]. Nevertheless, as reported in the study, this decline could
be attributed to crop failure caused by a failed rainy season. In this study the impact of
the intervention was also assessed for siblings of school children. However, we did not
consider the results on siblings since it was combined with the results of school children.

The remaining seven studies reported significant intervention effects in the interven-
tion groups. Of these, four measured parents’ change in fruit and vegetable intake. One
study found a significant increase in the consumption of fruits, vegetables, and fruits and
vegetables combined at the first follow-up (8 weeks post-baseline) compared to the baseline
and control group. However, post-intervention, a significant increase was only found for
fruit consumption in the intervention group [35]. The second study found a significant
difference in vegetable consumption but not for fruits or fruits and vegetables combined
immediately post-intervention. No significant differences were found for parental fruit
and vegetable consumption at 1-year post intervention [34]. The third study reported a
significant increase in fruit and vegetable consumption by parents in the intervention group
at the first follow-up (15 months post-baseline). At 20 months post-baseline follow-up, the
average fruits and vegetables consumed by parents/guardians of the pilot schools was
not significantly different from either the baseline or the comparison school [39]. Finally,
one study found that the parents of children who received the intervention had a signifi-
cantly higher consumption of fruits than parents of children without the intervention. No
significant differences in vegetable intake between groups were seen [32].

For the three remaining studies that assessed the dietary intake outcome, one study
(two papers) reported a significant reduction in salt intake among family members of the
intervention group compared to those of the control group [20], which led to a decrease
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in iodine consumption [19]. However, the iodine intake remained adequate despite this
decrease in salt intake.

Finally, one study reported a significant reduction in parents’ self-reported intake of
refined grains, but no significant differences were observed between groups for whole
grain intake [25].

Most of the studies collected data via self-reporting, including Food Frequency Ques-
tionnaires (FFQs), 24-h recall, and questionnaire items, to assess dietary intake. The recall
periods of FFQs varied between studies and were not reported in all studies. Biological
markers were used to measure food intake in two studies. In these studies, 24-h urinary
sodium [20] and iodine [19] excretion were used to measure salt and iodine intake.

Only three studies reported the guidelines used to estimate the serving size of food
items, including the 2005 Dietary Guidelines for Americans [25,40], National Cancer Insti-
tute (5 a day guideline) [34,41], and USDA 2010 Dietary Guidelines [35,42].

3.7.2. Nutrition Knowledge

Ten studies assessed the impacts of interventions on nutrition knowledge of par-
ents [18,21,22,24,26,30,31,34,36,38], of which seven reported significant positive interven-
tion effects. For the remaining three studies, one found a positive effect on the knowledge
of five a day serving but not on low-fat preparation knowledge at the first follow-up.
No significant intervention effect on nutrition knowledge was observed at the second
follow-up [34]. Finally, one study (two papers) found no significant differences between
the intervention and control groups at the first [22] and second follow-ups [21].

All ten studies used questionnaires to measure nutrition knowledge. Seven of the
questionnaires were self-administered [18,21,22,26,31,34,38] and two were interviewer-
administered [24,30]. One study did not report the questionnaire’s mode of delivery [36].

3.7.3. Health Outcomes

Only two studies assessed the impacts of nutrition interventions on parental /family
health. One study observed a significant reduction in weight and body mass index among
intervention group mothers as opposed to the controls [28]. In this study, weight and
height were measured at baseline and immediately post-intervention by trained study team
members. The second study evaluated the differences between intervention and control
groups in blood pressure using a validated automatic blood pressure monitor by trained
researchers [20]. At the end of the intervention, both groups showed an increase in the
systolic and diastolic blood pressure as compared to baseline. Nevertheless, the increase in
systolic blood pressure was smaller in the intervention group than that observed among
the control group. The mean effect on systolic blood pressure for the intervention group
versus the control group was —2.3 mm Hg (95% confidence interval —4.5 to —0.04 mm Hg).
No significant differences were observed in diastolic blood pressure between the groups.

4. Discussion

This systematic review sought to explore the impact of school-based nutrition inter-
ventions on three parental/family outcomes: dietary intake, nutrition knowledge, and
health outcomes.

For the dietary intake, mixed results were reported across studies, with only 42% of the
studies reporting positive impacts. A previous systematic review found that school-based
nutrition interventions with durations between six weeks and five months were most
effective in modifying the dietary behaviors of pre-adolescents and adolescents. It was
also found that interventions with durations that are shorter than six weeks or longer than
five months were less likely to result in positive effects [43]. Here, we observed a similar
trend. Most of the interventions that were ineffective in changing parental dietary intake
had a duration longer than five months. We did not find differences between effective
and ineffective interventions in terms of intervention components (i.e., single component,
multi-component) and parental involvement.
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Most of the included studies that assessed the impact of interventions on dietary intake
have focused on fruit and vegetable intake, either combined or separately. In our systematic
review, the evidence on whether interventions were more effective for fruit or vegetable
intake was equivocal. In contrast, a previous systematic review and meta-analysis found
that school-based nutrition interventions were effective in improving the fruit intake of
children with minimal impact on vegetable intake [44].

Due to the limited number of included studies that assessed the long-term impact of
school-based nutrition interventions on the dietary intake of the parents, we were unable
to determine the sustainability of the impacts of these interventions over time. Similarly,
a previous systematic review reported a lack of evidence on the long-term impact of
interventions to increase vegetable intake among children [45].

With regard to nutrition knowledge, most studies reported a statistically significant
favourable impact from school-based nutrition interventions on parental nutritional knowl-
edge. Different aspects of nutrition knowledge were studied, such as knowledge about
daily recommendations for fruits, vegetables, fat, and salt intake; knowledge about diet
and its relationship to diseases; and general nutrition knowledge. However, different
nutrition knowledge assessment tools were used across studies. Additionally, some of
these assessment methods were not validated. This may limit the comparability between
studies. However, results suggest an improved nutrition knowledge among parents as a
result of school-based interventions.

Only two studies included in this review assessed the impact of a nutrition interven-
tion on parental health outcomes. These two studies had a strong methodological quality
and demonstrated some promising results. Gunawardena et al. [28] reported a significant
reduction in the weight of mothers of the intervention group children as compared to
the control group. He et al. [20] reported that the family of the intervention group had a
significantly smaller increase in systolic blood pressure compared to the control group. The
small number of studies makes it difficult to draw a conclusion about this outcome. Inter-
estingly, although these two studies had no direct parental involvement, they demonstrated
positive results.

Previous systematic reviews were inconclusive about whether interventions with
parental involvement improved child outcomes. One systematic review suggested that the
higher involvement of parents in school-based nutrition interventions resulted in better
dietary changes among children in comparison with interventions with lower parental
involvement [46]. However, interventions without parental involvement were effective
in improving dietary intake when they included repeated fruit and vegetable exposure.
Another review reported inconsistent evidence on the effect of parental involvement on
child health behaviors [47]. The differences in results between the two reviews could be
explained by the different natures of the studies included in each review. The first review
compared studies with high parental involvement to studies with low or no parental
involvement. The second review, however, only included studies that compared the
outcomes of the same intervention with and without parental involvement. Additionally,
only a limited number of studies were included in the second review. Given the above
evidence, parental involvement may influence the impact of school interventions on parents
and/or other family members. However, there was insufficient evidence to assess this
association in our review. More comprehensive studies are needed to assess the impact
of parental involvement in school-based nutrition interventions on parents themselves or
other family members. It is noteworthy that only two included studies assessed the impact
of school-based nutrition interventions on family members other than parents.

The findings of this review emphasize the potential for school-based interventions in
improving certain parental/family outcomes (i.e., parental nutrition knowledge). The find-
ings also show a lack of systematic assessment of the effects of school-based interventions
on the family, and it highlights to public health professionals that more research is needed
to explore the potential impacts of school-based nutrition interventions beyond children.
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Our systematic review has several strengths. First, to our knowledge, this is the first
systematic review on the impact of school-based nutrition interventions on parents and
other household family members. Second, despite the importance of studying the impact
of school-based nutrition interventions on parents and other family members, it is often
reported as a secondary outcome. For this reason, we used a broad search strategy that
yielded a large number of studies that were screened for eligibility. Additionally, our search
was not restricted by date, language, or geographical location. This systematic review has
limitations as well. The high variability between studies, especially in terms of intervention
components, assessment tools, intervention durations, and follow-up periods, made it
difficult to compare results across studies. Furthermore, only six of the included studies
had a strong quality rating. The remaining studies had moderate to weak ratings.

5. Conclusions

Overall, we found that there is potential for school-based nutrition interventions
to result in positive effects for parents, in particular for nutrition knowledge, with less
evidence for dietary intake or health outcome impacts. More research is needed to assess
the impacts of school-based nutrition interventions on parents and other family members
and to assess which intervention characteristics are important for positive impacts.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/nu14122399/s1, Table S1: Full search strategy for all databases,
Table S2: Quality assess- ment of included studies using the EPHPP tool, Table S3: PRISMA 2020
Checklist, Table S4: Summary table of the impact of school-based nutrition interventions on parental
outcomes, Figure S1: Summary of school-based nutrition intervention impacts on parental outcomes.

Author Contributions: Conceptualization, E.A., A.S.W. and V.W., methodology, E.A, M.RM., A.D.,
K.A,N.A, PD, SK., OH., VW. and A.S.W,; formal analysis, E.A. and M.R.M.; writing—original
draft preparation, E.A.; writing—review and editing, M.RM., A.D., K.A.,, N.A,, PD,, SK., O.H., VW.
and A.S.W,; supervision, A.S.W. and V.W,; funding acquisition, E.A. All authors have read and agreed
to the published version of the manuscript.

Funding: This research was funded by the Saudi Arabian Ministry of Education.
Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: All literature reviewed in the study was publicly available.

Acknowledgments: For the publication fee we acknowledge financial support by Deutsche Forschungs-
gemeinschaft within the funding programme “Open Access Publikationskosten” as well as by Hei-
delberg University.

Conflicts of Interest: The authors declare no conflict of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript, or
in the decision to publish the results.

1. World Health Organization. Noncommunicable Diseases, Fact Sheets 2021; WHO: Geneva, Switzerland, 2021.

2. Afshin, A,; Sur, PJ.; Fay, K.A,; Cornaby, L.; Ferrara, G.; Salama, J.S.; Mullany, E.C.; Abate, K.H.; Abbafati, C.; Abebe, Z.; et al.
Health effects of dietary risks in 195 countries, 1990-2017: A systematic analysis for the Global Burden of Disease Study 2017.
Lancet 2019, 393, 1958-1972. [CrossRef]

3. Iriti, M.; Varoni, E.M.; Vitalini, S. Healthy Diets and Modifiable Risk Factors for Non-Communicable Diseases-The European
Perspective. Foods 2020, 9, 940. [CrossRef] [PubMed]

4.  DiDaniele, N. The Role of Preventive Nutrition in Chronic Non-Communicable Diseases. Nutrients 2019, 11, 1074. [CrossRef]

[PubMed]

5. Saraf, D.S.; Nongkynrih, B.; Pandav, C.S.; Gupta, S.K.; Shah, B.; Kapoor, S.K.; Krishnan, A. A systematic review of school-based
interventions to prevent risk factors associated with noncommunicable diseases. Asia Pac. . Public Health 2012, 24, 733-752.

[CrossRef] [PubMed]


https://www.mdpi.com/article/10.3390/nu14122399/s1
https://www.mdpi.com/article/10.3390/nu14122399/s1
http://doi.org/10.1016/S0140-6736(19)30041-8
http://doi.org/10.3390/foods9070940
http://www.ncbi.nlm.nih.gov/pubmed/32708711
http://doi.org/10.3390/nu11051074
http://www.ncbi.nlm.nih.gov/pubmed/31096558
http://doi.org/10.1177/1010539512445053
http://www.ncbi.nlm.nih.gov/pubmed/22593222

Nutrients 2022, 14, 2399 13 of 14

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Akseer, N.; Mehta, S.; Wigle, ].; Chera, R.; Brickman, Z.J.; Al-Gashm, S.; Sorichetti, B.; Vandermorris, A.; Hipgrave, D.B,;
Schwalbe, N.; et al. Non-communicable diseases among adolescents: Current status, determinants, interventions and policies.
BMC Public Health 2020, 20, 1908. [CrossRef] [PubMed]

Reilly, J.J.; Kelly, J. Long-term impact of overweight and obesity in childhood and adolescence on morbidity and premature
mortality in adulthood: Systematic review. Int. J. Obes. 2011, 35, 891-898. [CrossRef] [PubMed]

Selvan, M.S.; Kurpad, A.V. Primary prevention: Why focus on children & young adolescents? Indian |. Med. Res. 2004, 120,
511-518.

World Health Organization. Global Standards for Health Promoting Schools; WHO: Geneva, Switzerland, 2018.

Silveira, J.A.; Taddei, ].A.; Guerra, PH.; Nobre, M.R. Effectiveness of school-based nutrition education interventions to prevent
and reduce excessive weight gain in children and adolescents: A systematic review. ]. Pediatr. 2011, 87, 382-392. [CrossRef]
Jacob, C.M.; Hardy-Johnson, P.L.; Inskip, H.M.; Morris, T.; Parsons, C.M.; Barrett, M.; Hanson, M.; Woods-Townsend, K.; Baird, J.
A systematic review and meta-analysis of school-based interventions with health education to reduce body mass index in
adolescents aged 10 to 19 years. Int. J. Behav. Nutr. Phys. Act. 2021, 18, 1-22. [CrossRef]

Verjans-Janssen, S.R.B.; van de Kolk, I.; Van Kann, D.H.H.; Kremers, S.P].; Gerards, S. Effectiveness of school-based physical
activity and nutrition interventions with direct parental involvement on children’s BMI and energy balance-related behaviors—A
systematic review. PLoS ONE 2018, 13, e0204560. [CrossRef]

Beal, C.C.; Flanders, S.A.; Bader, S.G. Can Children Reduce Delayed Hospital Arrival for Ischemic Stroke?: A Systematic Review
of School-Based Stroke Education. . Neurosci. Nurs. 2016, 48, e2—e13. [CrossRef] [PubMed]

Berniell, L.; de la Mata, D.; Valdés, N. Spillovers of health education at school on parents’ physical activity. Health Econ. 2013, 22,
1004-1020. [CrossRef] [PubMed]

Page, M.J.; Moher, D.; Bossuyt, PM.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, ] M.; Akl, E.A,;
Brennan, S.E.; et al. PRISMA 2020 explanation and elaboration: Updated guidance and exemplars for reporting systematic
reviews. BMJ 2021, 372, n160. [CrossRef] [PubMed]

Ouzzani, M.; Hammady, H.; Fedorowicz, Z.; Elmagarmid, A. Rayyan—A web and mobile app for systematic reviews. Syst. Rev.
2016, 5, 210. [CrossRef] [PubMed]

Effective Public Health Practice Project. Quality Assessment Tool for Quantitative Studies. Available online: http:/ /www.ephpp.
ca/tools.html (accessed on 15 January 2021).

Dong, J.; Gao, C.C.; Xu, C.X,; Tang, ].L.; Ren, J.; Zhang, ].Y.; Chen, X.; Shi, W.H.; Zhao, Y.F; Guo, X.L.; et al. Evaluation on the
effect of salt reduction intervention among fourth-grade primary school students and their parents in Shandong Province. Chin. ].
Prev. Med. 2019, 53, 519-522.

He, EJ.; Ma, Y.; Feng, X.; Zhang, W.; Lin, L.; Guo, X.; Zhang, J.; Noi, W.; Wu, Y.; MacGregor, G.A. Effect of salt reduction on iodine
status assessed by 24 hour urinary iodine excretion in children and their families in northern China: A substudy of a cluster
randomised controlled trial. BMJ Open 2016, 6, e011168. [CrossRef]

He, EJ.; Wu, Y; Feng, X.X;; Ma, J.; Ma, Y,; Wang, H.; Zhang, J.; Yuan, J.; Lin, C.P.; Nowson, C.; et al. School based education
programme to reduce salt intake in children and their families (School-EduSalt): Cluster randomised controlled trial. BMJ 2015,
350, h770. [CrossRef]

Tak, N.L; Te Velde, S.J.; Brug, ]. Long-term effects of the Dutch Schoolgruiten Project—Promoting fruit and vegetable consumption
among primary-school children. Public Health Nutr. 2009, 12, 1213-1223. [CrossRef]

Tak, N.I; Te Velde, S.J.; Brug, J. Ethnic differences in 1-year follow-up effect of the Dutch Schoolgruiten Project—Promoting fruit
and vegetable consumption among primary-school children. Public Health Nutr. 2007, 10, 1497-1507. [CrossRef]

Bjelland, M.; Hausken, S.E.S.; Bergh, L.H.; Grydeland, M.; Klepp, K.-I.; Andersen, L.F; Totland, T.H.; Lien, N. Changes in
adolescents” and parents’ intakes of sugar-sweetened beverages, fruit and vegetables after 20 months: Results from the HEIA
study—A comprehensive, multi-component school-based randomized trial. Food Nutr. Res. 2015, 59, 25932. [CrossRef]
Blom-Hoffman, J.; Wilcox, K.R.; Dunn, L.; Leff, S.S.; Power, T.J. Family Involvement in School-Based Health Promotion: Bringing
Nutrition Information Home. Sch. Psych. Rev. 2008, 37, 567-577. [CrossRef]

Burgess-Champoux, T.L.; Chan, H.W.; Rosen, R.; Marquart, L.; Reicks, M. Healthy whole-grain choices for children and parents:
A multi-component school-based pilot intervention. Public Health Nutr. 2008, 11, 849-859. [CrossRef] [PubMed]

Crockett, S.J.; Mullis, R.; Perry, C.L.; Luepker, R.V. Parent education in youth-directed nutrition interventions. Prev. Med. 1989, 18,
475-491. [CrossRef]

Gewa, C.A; Murphy, S.P,; Weiss, R.E.; Neumann, C.G. A school-based supplementary food programme in rural Kenya did not
reduce children’s intake at home. Public Health Nutr. 2013, 16, 713-720. [CrossRef] [PubMed]

Gunawardena, N.; Kurotani, K.; Indrawansa, S.; Nonaka, D.; Mizoue, T.; Samarasinghe, D. School-based intervention to enable
school children to act as change agents on weight, physical activity and diet of their mothers: A cluster randomized controlled
trial. Int. . Behav. Nutr. Phys. Act. 2016, 13, 45. [CrossRef] [PubMed]

Katz, D.L.; Katz, C.S,; Treu, J.A.; Reynolds, J.; Njike, V.; Walker, J.; Smith, E.; Michael, ]J. Teaching healthful food choices to
elementary school students and their parents: The Nutrition Detectives™ program. J. Sch. Health 2011, 81, 21-28. [CrossRef]
[PubMed]

Knight, J.; Grantham-McGregor, S.; Ismail, S.; Ashley, D. A child-to-child programme in rural Jamaica. Child Care Health Dev. 1991,
17,49-58. [CrossRef]


http://doi.org/10.1186/s12889-020-09988-5
http://www.ncbi.nlm.nih.gov/pubmed/33317507
http://doi.org/10.1038/ijo.2010.222
http://www.ncbi.nlm.nih.gov/pubmed/20975725
http://doi.org/10.2223/JPED.2123
http://doi.org/10.1186/s12966-020-01065-9
http://doi.org/10.1371/journal.pone.0204560
http://doi.org/10.1097/JNN.0000000000000202
http://www.ncbi.nlm.nih.gov/pubmed/27045288
http://doi.org/10.1002/hec.2958
http://www.ncbi.nlm.nih.gov/pubmed/23780620
http://doi.org/10.1136/bmj.n160
http://www.ncbi.nlm.nih.gov/pubmed/33781993
http://doi.org/10.1186/s13643-016-0384-4
http://www.ncbi.nlm.nih.gov/pubmed/27919275
http://www.ephpp.ca/tools.html
http://www.ephpp.ca/tools.html
http://doi.org/10.1136/bmjopen-2016-011168
http://doi.org/10.1136/bmj.h770
http://doi.org/10.1017/S1368980008003777
http://doi.org/10.1017/S1368980007000456
http://doi.org/10.3402/fnr.v59.25932
http://doi.org/10.1080/02796015.2008.12087868
http://doi.org/10.1017/S1368980007001346
http://www.ncbi.nlm.nih.gov/pubmed/18062842
http://doi.org/10.1016/0091-7435(89)90007-8
http://doi.org/10.1017/S1368980012003266
http://www.ncbi.nlm.nih.gov/pubmed/22874653
http://doi.org/10.1186/s12966-016-0369-7
http://www.ncbi.nlm.nih.gov/pubmed/27048282
http://doi.org/10.1111/j.1746-1561.2010.00553.x
http://www.ncbi.nlm.nih.gov/pubmed/21158862
http://doi.org/10.1111/j.1365-2214.1991.tb00678.x

Nutrients 2022, 14, 2399 14 of 14

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

44.

45.

46.

47.

Newell, S.A.; Huddy, A.D.; Adams, ].K.; Miller, M.; Holden, L.; Dietrich, U.C. The tooty fruity vegie project: Changing knowledge
and attitudes about fruits and vegetables. Aust. N. Z. J. Public Health 2004, 28, 288-295. [CrossRef]

@vrum, A.; Bere, E. Evaluating free school fruit: Results from a natural experiment in Norway with representative data. Public
Health Nutr. 2014, 17, 1224-1231. [CrossRef]

Perry, C.L.; Bishop, D.B.; Taylor, G.; Murray, D.M.; Mays, R.W.; Dudovitz, B.S.; Smyth, M.; Story, M. Changing fruit and vegetable
consumption among children: The 5-a-Day Power Plus program in St. Paul, Minnesota. Am. J. Public Health 1998, 88, 603-609.
[CrossRef]

Reynolds, K.D.; Franklin, EA.; Binkley, D.; Raczynski, ].M.; Harrington, K.E,; Kirk, K.A.; Person, S. Increasing the fruit and
vegetable consumption of fourth-graders: Results from the high 5 project. Prev. Med. 2000, 30, 309-319. [CrossRef] [PubMed]
Sharma, S.V.; Markham, C.; Chow, J.; Ranjit, N.; Pomeroy, M.; Raber, M. Evaluating a school-based fruit and vegetable co-op in
low-income children: A quasi-experimental study. Prev. Med. 2016, 91, 8-17. [CrossRef] [PubMed]

Shi-Chang, X.; Xin-Wei, Z.; Shui-Yang, X.; Shu-Ming, T.; Sen-Hai, Y.; Aldinger, C.; Glasauer, P. Creating health-promoting schools
in China with a focus on nutrition. Health Promot. Int. 2004, 19, 409-418. [CrossRef] [PubMed]

Te Velde, S.J.; Wind, M.; Perez-Rodrigo, C.; Klepp, K.I.; Brug, J. Mothers’ involvement in a school-based fruit and vegetable
promotion intervention is associated with increased fruit and vegetable intakes—Tthe Pro Children study. Int. J. Behav. Nutr.
Phys. Act. 2008, 5, 48. [CrossRef] [PubMed]

Wang, D.; Stewart, D.; Chang, C. School-based intervention for nutrition promotion in Mi Yun County, Beijing, China: Does
a health-promoting school approach improve parents” knowledge, attitudes and behaviour? Health Educ. 2016, 116, 310-319.
[CrossRef]

Woodhouse, L.; Bussell, P.; Jones, S.; Lloyd, H.; Macdowall, W.; Merritt, R. Bostin value: An intervention to increase fruit and
vegetable consumption in a deprived neighborhood of dudley, United Kingdom. Soc. Mark. Q. 2012, 18, 221-233. [CrossRef]
US Department of Health and Human Services and US Department of Agriculture. Dietary Guidelines for Americans, 2005, 6th ed.;
US Government Printing Office: Washington, DC, USA, 2005.

National Cancer Institute. 5 a Day for Better Health Program Guidebook; National Cancer Institute: Washington, DC, USA, 1991.
U.S. Department of Agriculture; U.S. Department of Health and Human Services. Dietary Guidelines for Americans, 2010, 7th ed.;
U.S. Government Printing Office: Washington, DC, USA, 20 December 2010.

Racey, M.; O’Brien, C.; Douglas, S.; Marquez, O.; Hendrie, G.; Newton, G. Systematic Review of School-Based Interventions to
Modify Dietary Behavior: Does Intervention Intensity Impact Effectiveness? J. Sch. Health 2016, 86, 452-463. [CrossRef]

Evans, C.E.; Christian, M.S.; Cleghorn, C.L.; Greenwood, D.C.; Cade, ].E. Systematic review and meta-analysis of school-based
interventions to improve daily fruit and vegetable intake in children aged 5 to 12 y. Am. |. Clin. Nutr. 2012, 96, 889-901. [CrossRef]
Appleton, K.M.; Hemingway, A.; Saulais, L.; Dinnella, C.; Monteleone, E.; Depezay, L.; Morizet, D.; Perez-Cueto, E].A.; Bevan, A ;
Hartwell, H. Increasing vegetable intakes: Rationale and systematic review of published interventions. Eur. J. Nutr. 2016, 55,
869-896. [CrossRef]

Muzaffar, H.; DiFilippo, K.N.; Fitzgerald, N.; Tidwell, D.K; Idris, R.; Kurzynske, ].S.; Chapman-Novakofski, K. A Systematic
Review of Interventions to Improve Diet Quality of Children that Included Parents Versus Those Without Parental Involvement.
Curr. Dev. Nutr. 2020, 4 (Suppl. S2), 1336. [CrossRef]

Van Lippevelde, W.; Verloigne, M.; De Bourdeaudhuij, I.; Brug, J.; Bjelland, M.; Lien, N.; Maes, L. Does parental involvement
make a difference in school-based nutrition and physical activity interventions? A systematic review of randomized controlled
trials. Int. J. Public Health 2012, 57, 673-678. [CrossRef] [PubMed]


http://doi.org/10.1111/j.1467-842X.2004.tb00709.x
http://doi.org/10.1017/S1368980013002504
http://doi.org/10.2105/AJPH.88.4.603
http://doi.org/10.1006/pmed.1999.0630
http://www.ncbi.nlm.nih.gov/pubmed/10731460
http://doi.org/10.1016/j.ypmed.2016.07.022
http://www.ncbi.nlm.nih.gov/pubmed/27471022
http://doi.org/10.1093/heapro/dah402
http://www.ncbi.nlm.nih.gov/pubmed/15520042
http://doi.org/10.1186/1479-5868-5-48
http://www.ncbi.nlm.nih.gov/pubmed/18922147
http://doi.org/10.1108/HE-02-2015-0007
http://doi.org/10.1177/1524500412460667
http://doi.org/10.1111/josh.12396
http://doi.org/10.3945/ajcn.111.030270
http://doi.org/10.1007/s00394-015-1130-8
http://doi.org/10.1093/cdn/nzaa059_053
http://doi.org/10.1007/s00038-012-0335-3
http://www.ncbi.nlm.nih.gov/pubmed/22301709

	Introduction 
	Materials and Methods 
	Search Strategy and Eligibility Criteria 
	Study Selection and Data Extraction 
	Quality Assessment 

	Results 
	Literature Search Results 
	Study Characteristics 
	Countries and Study Design 
	Participant Characteristics 
	Intervention Characteristics 
	Quality Assessment 
	Parental/Family Outcomes 
	Dietary Intake 
	Nutrition Knowledge 
	Health Outcomes 


	Discussion 
	Conclusions 
	References

