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Abstract: This review aims to describe school nutrition interventions implemented in Asia and
quantify their effects on school-aged children’s nutritional status. We searched Web of Science,
Embase, Ovid MEDLINE, Global Health, Econlit, APA PsycInfo, and Social Policy and Practice for
English articles published from January 2000 to January 2021. We quantified the pooled effects of
the interventions on the changes in body mass index (BMI) and body mass index z score (BAZ),
overall and by type of intervention. In total, 28 articles were included for this review, of which
20 articles were multi-component interventions. Twenty-seven articles were childhood obesity
studies and were included for meta-analysis. Overall, school nutrition interventions reduced school-
aged children’s BMI and BAZ. Multi-component interventions reduced the children’s BMI and BAZ,
whereas physical activity interventions reduced only BMI and nutrition education did not change
BMI or BAZ. Overweight/obesity reduction interventions provided a larger effect than prevention
interventions. Parental involvement and a healthy food provision did not strengthen school nutrition
interventions, which may be due to an inadequate degree of implementation. These results suggested
that school nutrition interventions should employ a holistic multi-component approach and ensure
adequate stakeholder engagement as well as implementation to maximise the effects.

Keywords: school nutrition interventions; school-aged children; nutritional status; obesity; Asia

1. Introduction

Malnutrition covers various health conditions, including stunting, wasting, under-
weight, micronutrient deficiencies, overweight, obesity, or diet-related non-communicable
diseases [1]. Malnutrition is a leading risk factor for global disability adjusted life years
(DALYs), of which children are most affected [2]. The regional trends in malnutrition
among children aged 5–19 years are diverse. A four-decade trend (from 1975 to 2016)
showed that overnutrition in high-income countries has been stable, while increasing
sharply in Asian countries [3]. In addition, overnutrition is the predominant form of mal-
nutrition in high-income countries and some Oceania countries, while a ‘double burden’ of
malnutrition—both under- and overnutrition—is prevalent in Asia and Africa. Malnutri-
tion prevents children from developing to their full potential [4], which could affect not
only health outcomes but also other pillars of sustainable development such as education
and income.

School nutrition interventions have been implemented in many countries across the
world using various approaches to address malnutrition among children [5,6]. During the
last two decades, several systematic reviews assessing the effectiveness of school-based
nutrition interventions have been published [7–13]. These systematic reviews indicated
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that the effectiveness of the interventions varied by context. Interventions implemented
in high-income western countries [7–9] and China [10] were effective, especially multi-
component interventions. On the other hand, school nutrition interventions implemented
in low- and middle-income countries showed inconclusive results [11–13]. Few systematic
reviews focused on Asian countries except for China. Therefore, it is still obscure whether
school nutrition interventions implemented in the Asian contexts were effective and to
what extent.

The effectiveness of school nutrition interventions may also vary by school levels (e.g.,
pre-, primary, and secondary schools) due to different conditions of children’s growth and
development, and different food environments in primary and secondary schools [8,14–16].
Primary schools are the intermediate level that provide a great opportunity to improve
child nutrition because primary schools reach the majority of the young population [17]
and impairments resulting from early child malnutrition could be reduced in primary
school children [18]. To make the most of this great opportunity, effective primary school
interventions should be implemented. To ensure the effectiveness of school nutrition inter-
ventions, the guiding evidence on “what works” and “how” is critical [19]. Unfortunately,
the current literature does not focus specifically on assessing the effectiveness of school
nutrition interventions implemented in primary schools [7–13].

To date, the effectiveness of primary school nutrition interventions implemented in
Asia is still unknown. This missing piece of evidence is crucial for nutrition policy decisions
in Asia. This review, therefore, aims to determine the effectiveness of primary school
nutrition programmes on reducing any forms of malnutrition among school-aged children
in Asian countries.

2. Methods
2.1. Search Strategies

This systematic review was conducted following the Preferred Reporting Items for
Systematic reviews and Meta-analyses Protocols (PRISMA-P) guidelines [20]. It was rereg-
istered in PROSPERO with registration no. CRD42021226176.

The search was carried out in Web of Science, Embase, Ovid MEDLINE, Global Health,
Econlit, APA PsycInfo, and Social Policy and Practice using these following search terms:
population (student* or kid* or child* or pupil* or youth* or school?age*), outcome (BMI
or body mass index or wast* or stunt* or overweight* or obes* or nutrition?status), and
intervention (school?based intervention* or school intervention*). English articles published
from January 2000 to January 2021 were included.

2.2. Eligibility and Quality Assessment

Double screening was conducted independently by two reviewers using the inclusion
and exclusion criteria as follows:

• Inclusion criteria: Population (school-aged children), intervention (school-based nutri-
tion interventions for any types of nutritional status implemented in primary schools
in Asia), outcome (BMI, BMI z score, overweight, obesity, stunting, wasting), and
study design (complete pre-posttest with control study: randomised control trial or
cluster randomised control trial or quasi-experiment)

• Exclusion criteria: Population (school-aged children enrolled in secondary schools or
multiple school levels), study design (study protocol of pre-posttest with control study.

The quality of randomised and clustered randomised controlled trials was appraised
using the Cochrane risk-of-bias tools for randomised trials and cluster randomised trials [21],
respectively. The randomised and cluster randomised controlled trials were categorised
into low risk of bias, some concerns, and high risk of bias. Quasi-experiments were assessed
for their quality using the ROBINS-I tool [22]. The quasi-experiments were classified into
four tiers, namely low, moderate, serious, and critical risk of bias.
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2.3. Data Extraction and Data Analysis

The following data were extracted from the selected articles: basic bibliographic
information, sample size, participant characteristics, study’s objective, study design, inter-
vention characteristics, and outcomes. The effects of the interventions on body mass index
(BMI) and body mass index z score (BAZ) were calculated from differences in mean changes
from pre-intervention to post-intervention between intervention and control groups.

Heterogeneity was measured using I2 statistics. The levels of heterogeneity were rated
as low (I2 = 25%), moderate (I2 = 50%) or high (I2 = 75%). Funnel plots and the Egger’s
test [23] were performed to assess publication bias using STATA version 16.

Random-effects models with inverse variance methods were used to pool the effect
estimates. RevMan5.4 [24] was used to estimate the pooled effects, heterogeneity, and
sensitivity. Differences with a p < 0.05 were considered as significant. Sensitivity analysis
was carried out by excluding experimental studies having a high risk of bias and quasi-
experimental studies.

Subgroup analysis was performed according to the following characteristics that
were pre-specified in the review protocol: components of interventions (single-component
versus multi-component, nutrition education versus extra exercise sessions versus multi-
component intervention, and having a healthy food provision (i.e., improved school food
environment or food boxes by increasing fruits and vegetables or whole grains, decreasing
fat/oil and sugar, and restricting fast food availability in and around schools) versus not
having a healthy food provision), duration of intervention (<1 year versus ≥1 year), sample
size (<1000 students versus ≥1000 students), and engagement of parents (involved parents
versus uninvolved parents).

3. Results
3.1. Results of Screening Process

The PRISMA diagram of this review is shown in Figure 1. The search yielded
8738 publications. After excluding the duplicates, the titles and abstracts of 8334 pub-
lications were screened and 81 articles were retrieved for full-text screening. In total,
28 articles were included for data extraction. The reasons for exclusion were mainly related
to study designs (not complete RCTs/quasi-experiments pre-posttest with control) and
target populations (not in Asian countries).

3.2. Characteristics and Quality of Included Studies

The selected papers were published between 2004 and 2020. These studies included
15 cluster randomized control trials (CRCTs), 10 quasi-experiments, and 3 randomized con-
trolled trials (RCTs), which accounted for 53.6%, 35.7%, and 10.7%, respectively. They
were conducted in nine countries and two territories from different regions of Asia,
namely mainland China [25–36], Hong Kong–China [37,38], Taiwan–China [39], Korea [40],
Turkey [41–43], Lebanon [44,45], Israel [46,47], Iran [48], India [49], Malaysia [50], and
Thailand [51]. The majority of the studies (75%) took place in upper-middle income coun-
tries [25–36,41–46,49,51,52], followed by high-income countries (21.4%) [37–40,46,47] and
low-middle income countries (3.6%) [49]. Most of these studies (85.7%) were carried out in
urban areas or large cities [25–29,31–38,40–45,47–51]. The rest (14.3%) were carried out in
rural areas [30,39,45,51]. Characteristics of included studies are summarised in Table 1.

Among CRCTs and RCTs, nine studies were categorised as high risk of bias mostly due
to the lack of information on controlling possible bias for either the outcome measurement
or from non-adherence, and selective reporting of findings [25,27,30–32,41–45,52]. The rest
were studies with some concerns [28,34,37,39,48] or low risk of bias [29,33,36]. For the quasi-
experiments, seven out of nine studies were rated as serious risk of bias [35,40,46–48,50,51]
that was mostly due to insufficient control of possible bias from either possible confounders
or dropouts, and/or selective reporting of findings. Other studies were rated as moderate
risk of bias [38] or low risk of bias [26].
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Table 1. Summary of the studies included in this review.

Category Number (%)

Study design
RCTs 3 (10.7)
Cluster RCTs 15 (53.6)
Quasi-experiments 10 (35.7)

Intervention component
Nutrition education 5 (17.9)
Extra exercise 3 (10.7)
Multi-component * 20 (71.4)

Intervention duration
<1 school year 11 (39.3)
≥1 school year 17 (60.7)
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Table 1. Cont.

Category Number (%)

Sample size
<100 students 6 (21.4)
≥100–1000 students 12 (42.9)
>1000 students 10 (32.7)

Country income
High-income country 6 (21.4)
Low and middle-income country 22 (78.6)

Urbanity
Urban 24 (85.7)
Rural 4 (14.3)

* Nutrition education, extra exercise, enabling school environments for food and physical activity, psychological
intervention, and individual consultations.

3.3. Characteristics of Interventions

Although the double burden of malnutrition has been the main problem in Asia for
decades, almost all interventions (27 out of 28 studies) aimed to address childhood over-
weight and obesity. Only one study was conducted to tackle undernutrition [45]. Among
the childhood overweight and obesity studies, eight studies were overweight/obesity re-
duction (included only overweight/obese children) [26,30,32,37,40,48,50], while the others
were prevention studies (included children with all nutritional status). More information is
shown in Table S1.

Six studies were carried out primarily by researchers in the health sector [25,27–29,34,35],
while most studies were conducted by academic institutions. Five interventions co-
developed relevant curriculums or programmes in collaboration with government agencies
such as the Ministry of Education [31,44,47], educational and health authorities [42], and
the local council [46] to gain cooperation from schools and other local stakeholders. Six
interventions were the health sectors’ initiatives [25,27–29,34,35], while the rest did not
seek government support to work with the schools. Detailed information is described in
Table S2.

To implement the interventions, five studies were conducted entirely by investiga-
tors [32,38–40,43] and 23 studies engaged the schools and local actors. For the latter, teachers
were engaged to provide nutrition education (NE) [28,29,45], physical activity promotion,
such as physical education (PE), exercise prescriptions or/and enabling environment for
active lifestyle [30,34,35,47], both NE and physical activity promotion [25,27,31,36,42,44,46,
48,49], and to take students’ anthropometric measurement [51]. Kitchen or canteen staff
were asked to provide healthier food [27,28,31,33,36,42,44,45,48,49]. Parents were trained to
encourage a healthy diet and/or active lifestyle in children [25–29,31,37,41,42,44,47–49,51]
(see Table S2).

The majority of studies (20 studies, 71.4%) implemented multiple-component in-
terventions [25–33,36,37,40,42,45–51]. Among these studies, eight studies implemented
nutrition education and extra exercise sessions [25,26,28–30,37,40,47]. Nine studies imple-
mented nutrition education, extra exercise sessions, and additional components, such as
healthier school food or lunch boxes, enabling school environments for an active lifestyle,
psychological intervention, and individual consultations [31–33,36,42,44,46,48,49]. Two
studies provided nutrition education and healthy meals including whole grains [50] and
healthy snacks [45]. One study provided nutrition education and participatory eating
events/campaigns [27]. Among the single-component interventions, five studies pro-
vided nutrition education [39,41,43,44,52] and three studies implemented extra exercise
sessions [33,34,37] (see Table S2).

The sample sizes ranged from 32 to 8853 children. Among these, 21.4% were small
studies (<100 students), 42.9% were medium studies (100–1000 students) and 32.7% were
large studies (>1000 students). The duration of the interventions ranged from 8 weeks to five
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school years. Most interventions conducted 1-school-year programmes [25–28,32–34,36,41,
45,46], the others conducted 8-week to 8-month programmes [30,35,37,39,40,42–44,49,51,52],
2-year programmes [31,44,47], 3-year programmes [29,45], and a 5-year programme [48]
(see Table 1).

3.4. Impacts of Interventions

Most studies reported either BMI or BAZ. Of the 28 studies, 24 studies were eligible
for the meta-analysis. Four studies were excluded because they did not report usable
forms of outcomes, e.g., no information of standard deviation (SD), standard error (SE),
or 95% confidence interval (CI) [35,41,46] or only addressed undernutrition which did not
align with other studies [45]. Therefore, the overall effects described in this study are the
effectiveness of the school nutrition interventions in reducing BMI or BAZ.

3.5. BMI

Fifteen studies (27 trials) reported BMI as an outcome. The pooled effect of the inter-
ventions was a reduced school-aged children’s BMI by −0.36 kg/m2 (95% CI: −0.46, −0.25).

Subgroup analyses identified variation in effectiveness, depending on the type of in-
tervention. The pooled effect size of multi-component interventions was higher than single-
component interventions with BMI reductions of −0.54 (95% CI: −0.85, −0.23) kg/m2 and
−0.12 kg/m2 (95% CI: −0.21, −0.04) respectively, (Figure 2). The confidence intervals of
the two pooled effects do not overlap. Among the single-component interventions, extra
exercise sessions significantly changed BMI with pooled effects of −0.23 kg/m2 (95% CI:
−0.40, −0.06), while nutrition education did not show a significant change (−0.33 kg/m2

(95% CI: −0.74, 0.08), (See Figure 3).
The results of subgroup analyses for treatment and prevention interventions, showed

that the pooled effect size of interventions aiming to reduce overweight/obesity was higher
than interventions aiming to prevent it with the reductions of −0.94 kg/m2 (95% CI: −1.41,
−0.47) and −0.23 kg/m2 (95% CI: −0.35, −0.12), respectively (see Figure S1). Five multi-
component interventions were found in 12 overweight/obesity treatment interventions
(42%), and six were found in 15 overweight/obesity prevention interventions (40%).

There was no significant difference in BMI reduction between interventions with
and without parents’ participation with BMI reductions of −0.24 kg/m2 (−0.62, 0.14) and
−0.29 kg/m2 (−0.41, −0.16), respectively (see Figure S2). The subgroup without parents’
participation contained a lower percentage of multi-component interventions (5 out of
15 trials, 33%) compared to the group with parents’ participation (6 out of 12 trials, 50%).
The subgroup without parents’ participation and the group with parents’ participation
contained overweight/obesity treatment equally at 5 out of 15 trials (33%) and 4 out of
12 trials (33%), respectively.

Subgroup analysis for interventions with and without healthy food provision showed
that the interventions without healthy food provision group reduced BMI with a reduction
of −0.77 kg/m2 (−1.34, −0.19), while the interventions with healthy food provision group
did not show a significant reduction. Multi-component interventions were found more
frequently in the interventions with healthy food provision than another group (9 out of
9 (100%) versus 12 out of 18 (67%), respectively). Twelve out of 18 interventions without
healthy food provision (67%) were overweight/obesity treatment, while none was found
in the subgroup of interventions with healthy food provision.

Subgroup analyses according to other characteristics of interest did not show signifi-
cant differences between subgroups.
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3.6. BAZ

The pooled effect of 15 studies (20 trials) reporting BAZ was a statistically significant
reduction of −0.05 (95% CI: −0.08, −0.03).

Categorised by the interventions’ component, the multi-component interventions
significantly reduced BAZ by −0.07 (95% CI: −0.08, −0.05), while the pooled effect size
of single-component interventions was not statistically significant (See Figure 4). No
significant difference was found between nutrition education and extra exercise prescription
(See Figure 5).

Similar to the change of BMI, overweight/obesity treatment interventions showed
greater effect in reducing BAZ than overweight/obesity prevention interventions with the
reductions of −0.15 (95% CI: −0.28, −0.02) and −0.05 (95% CI: −0.07, −0.02), respectively
(see Figure S2). All overweight/obesity treatment interventions and six overweight/obesity
prevention interventions of 16 studies (40%) were multi-component interventions.

The interventions with parents’ participation did not show an outstanding impact.
These interventions provided a BAZ reduction of −0.05 (−0.09, −0.01), while the inter-
ventions without parents’ participation had a BAZ reduction of −0.06 (−0.10, −0.02)
(see Figures S2 and S4). Also, there was no difference between the percentage of multi-
component interventions among the with and without parents’ participation groups (6 out
of 11 trials, 55% versus 5 out of 9 trials, 56%, respectively). Three out of 11 interventions
without parents’ participation (21%) were overweight/obesity treatments, while only 1 out
of 9 interventions with parents’ participation (11%) was an overweight/obesity treatment.

Subgroup analysis for interventions with and without healthy food provision showed
slightly different BAZ reductions between the subgroups. The interventions without
healthy food provision provided a BAZ reduction of −0.09 (−0.16, −0.03), while the in-
terventions with healthy food provided a BAZ reduction of −0.04 (−0.07, −0.01). Nine
out of 10 interventions with healthy food provision (90%) were multi-component inter-
ventions, while only 2 out of 10 interventions without healthy food provision (20%) were
multi-component interventions. Overweight/obesity interventions equally belonged to
interventions with and without healthy food provision subgroups.

Subgroup analyses according to other characteristics of interest did not show signifi-
cant differences between subgroups.

3.7. Sensitivity Analysis and Publication Bias

The results of the sensitivity analysis indicated that there were no major changes
of pooled effects after excluding studies with a high risk of bias or a quasi-experimental
design, as shown in Figures S7 and S8. The BMI pooled effects sizes were −0.34 kg/m2 (95%
CI: −0.49, −0.19, I2 = 99%) and −0.39 kg/m2 (95% CI: −0.50, −0.28, I2 = 99%), respectively,
compared with the original −0.36 kg/m2 (95% CI: −0.46, −0.25, I2 = 99%).

Publication bias also was not detected. Even though the funnel plot of the studies’
effects on BMI was not perfectly symmetric (see Figure 6), the Egger’s regression test did
not reject the null hypothesis (p = 0.2234).
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4. Discussion

Our findings suggest that, in general, primary school nutrition interventions imple-
mented in different Asian countries significantly reduced BMI and BAZ among school-aged
children. However, the effectiveness varies with certain characteristics of the interventions.
In terms of intervention components, multi-component interventions showed significant
reductions for both BMI and BAZ, while single-component interventions showed a signifi-
cant reduction only for BMI. In addition, multi-component interventions had a stronger
effect than single-component interventions in reducing BMI. Among the single-component
interventions, extra exercise sessions significantly reduced the BMI of the children, while
nutrition education did not. In terms of intervention aim, overweight/obesity treatment
provided stronger effects in reducing BMI and BAZ than overweight/obesity prevention
interventions. Involving parents in the interventions did not significantly strengthen the
effectiveness of the interventions. Interventions with school food improvement showed a
smaller effect size than interventions without the component.

School nutrition interventions were effective in reducing BMI and BAZ among children
of all ages in western/high-income countries and China [7–10]. This review adds to the
current body of evidence that the interventions were effective in school-aged children
in Asian countries as well. This accumulated evidence suggests that school nutrition
interventions are promising measures in addressing childhood overweight/obesity across
diverse contexts.

The results also suggested that multi-component interventions are more effective than
single-component interventions, which are in line with the findings of meta-analyses from
other contexts [8–10]. These findings emphasise the importance of a holistic approach in
addressing childhood obesity. Among the single-component interventions, this review
found that a significant reduction of BMI yielded from physical activity interventions but
not nutrition education. A meta-analysis from China [10] also found a significant reduction
of BMI from physical activity interventions, while the impacts of nutrition education were
not reported. In terms of the educational strategies used in the trials, there was no major
difference between nutrition education interventions and multi-component interventions.
Most of the interventions were a classroom-based approach, and all interventions empha-
sised the importance of having a healthy diet, active lifestyle, and normal body weight,
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as well as provided guidance on body weight management through a variety of teaching
materials. Thus, the different effects found from multi-component and nutrition education
interventions may be due to the synergistic power of multiple components. The numbers
of trials included in the physical activity and nutrition education subgroup analyses were
not different (eight and seven trials, respectively), so the different effects between the
interventions may not be due to the size of the analyses. Among the nutrition education
interventions, only two trials showed significant BMI reductions. They were conducted in
overweight/obese children who had never received nutrition education before [30], while
most of the nutrition education interventions were conducted in general children who
had received nutrition education. Therefore, the results indicated that additional nutrition
education did not reduce mean BMI among children with mixed-nutritional statuses.

The stronger effect found on treatment than prevention of obesity and being over-
weight is in accordance with the findings from other meta-analyses in children of all
ages [10,52]. This review indicated that the greater effects of overweight/obesity treatment
were unlikely to be determined by the comprehensiveness of the interventions. This is
because the numbers of multi-component interventions in treatment and prevention sub-
groups were found almost equally when analysing their impacts on BMI. Also, there were
no clear distinctions between the treatment and prevention interventions in terms of the
components included in those interventions. The information on the interventions’ imple-
mentation (e.g., fidelity, intensity, and adherence) was not clearly described in most studies,
so it is challenging to examine the role of intervention implementation on the different ef-
fects. Given the lack of information, we are unable to identify the factors contributing to the
different effect sizes between overweight/obesity treatment and prevention interventions.

This review also found that parent involvement did not significantly increase the effec-
tiveness of school nutrition interventions, which is not in line with the findings from other
meta-analyses [7,8]. A review of European childhood weight control interventions reported
that medium- and high-intensity parental involvement (parents are directly involved in
multiple activities and behaviour change methods in multiple sessions) were frequently
found in effective interventions, while low-intensity parental involvement (parents are
directly involved in one session and indirectly approached in three months period) was
frequently found in less effective interventions [53]. The parental involvement of the school
nutrition interventions included in this review can be categorised as low according to the
criteria described above [54], since parents were invited to parental meetings once or twice
with or without learning materials and only one study provided individual consultation
for parents who had overweight/obese children. Therefore, whether or not parents are
involved may not be the only answer, and the intensity of parental involvement may also
play an important role in determining the effectiveness of the interventions.

This review found that interventions with healthy food provision significantly de-
creased BMI and BAZ of the children. It was also reported elsewhere that a healthy school
food environment was effective in reducing students’ BAZ [55]. In addition to that, sur-
prising findings were found by our subgroup analysis that interventions with healthy
food provision included in this review provided weaker effects compared to interventions
without the component. Theoretically, a healthy school food environment has the potential
to play an important role in addressing childhood obesity since it could influence stu-
dents’ diet [56,57] and diet is a key factor determining obesity [58]. There may be more
factors influencing the unexpected results of this review. Considering the implementation
of healthy food provision included in this review, there were variations in terms of the
criteria for healthy food, ranging from whole grains to reduction of high caloric food and
provision of fruit and vegetables. Also, most studies asked school kitchen staff to provide
healthier choices, but there is no information whether food available in the schools met
the criteria or not and to what extent the food affected the energy intake of the children.
The United Nations also recognised that the results of school food on childhood obesity
were not consistent, which may be due to the variation in school food provision, especially
nutritional quality of school food, across different contexts [59]. Therefore, the level of
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food healthiness and adherence to the healthy food criteria could be the mediators. In
addition, most interventions without healthy food provision included in this review were
overweight/obesity treatment or multi-component interventions, of which generally pro-
vided stronger effects than prevention or single-component interventions. The opposites
were found for interventions with healthy food provision. The different prevalence of treat-
ment or multi-component interventions among the subgroups could be another influencer
contributing to the different effects.

4.1. Policy Implications

Across all types of intervention, multi-component school nutrition interventions are
the best option that provide consistent and strongest impacts in addressing childhood
overnutrition. Among single-component interventions, extra exercise sessions have the
potential to be mildly effective as a standalone component, while nutrition education
should be a supplementary component.

Although parental involvement has been widely recognised as a promising strategy,
insufficient involvement may compromise the effectiveness. To gain benefit from imple-
menting a healthy food environment, the criteria for healthy food should comply with
school nutrition standards and practice guidelines.

4.2. Future Research

The way primary studies reported the outcomes is important. Incomplete or unclear
information restricts the ability to use the evidence. A significant proportion of studies
selectively reported only certain forms of outcomes that are not comparable to the majority
of literature, causing those studies to be excluded from secondary analyses. Also, not many
studies provided clear information on intervention implementation (e.g., fidelity, intensity,
and compliance), especially components related to food and physical activity environment
and parental support. The lack of information compromised the usefulness of these
included studies. Therefore, future evaluative studies on school nutrition interventions
should provide complete information on both intervention implementation and outcomes.
Existing tools such as the Template for Intervention Description and Replication (TIDieR)
checklist [60] could be used to guide in the intervention reports. In addition, standard
tools for food classification, such as nutrient profiling or school food standards, may help
improve the intervention assessment regarding the nutritional quality of food provided
to children.

4.3. Limitations

An interpretation of the findings of this review may require careful consideration due
to the following limitations. Firstly, this review is restricted to English articles published in
peer-reviewed journals, so some evidence published only in Asian languages might have
been excluded. Secondly, a high degree of heterogeneity was detected in the pooled effect
analysis. Sensitivity tests showed that there are no concerns related to study quality and
study design. The school nutrition interventions are complex with variations of actors,
intervention intensity, and surrounding environments. The complexity of interventions
may be related to the considerable degree of heterogeneity. Thirdly, identifying factors
contributing to the effects are not feasible. This is because the number of primary studies
was not large enough, and the interventions’ contents were not clearly described for
all studies.

5. Conclusions

Primary school nutrition interventions implemented in Asia are effective in reducing
BMI and BAZ among school-aged children. Multi-component interventions provided
promising outcomes in reducing the children’s BMI and BAZ. Among single-component
interventions, extra exercise has the potential to reduce BMI, but nutrition education did not
lead to significant changes. Overweight/obesity reduction interventions are more effective
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than overweight/obesity prevention interventions potentially due to different levels of
intensity. Parental involvement and a healthy food provision do not always boost the
effectiveness of school nutrition interventions, especially when the implementation is not
sufficient. Comprehensiveness and intensity are key factors that must be considered seri-
ously when designing school nutrition interventions to maximise the interventions’ effects.
Studies assessing the impacts of school nutrition interventions should report complete
information related to the interventions and outcomes to ensure their maximum benefit.
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