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Abstract 
The purpose of this review was to reach a consensus on the evidence of the literature investigating 
multiple school-based interventions (physical activity, diet, and sedentary behavior) to prevent or reduce 
high body mass index z-score and waist circumference among adolescents. A systematic search of five 
electronic databases: Pubmed, MEDLINE, Science Direct Index, HINARI, and Google Scholar were 
conducted to identify published studies between January 2010 and December 2020. Only studies that used 
randomized controlled trials to assess the effects of physical activity and/or physical education, nutritional 
education and/or dietary behavior, and sedentary behavior on adolescents’ body mass index z-score and 
waist circumference were included. The risk of bias in credible studies was evaluated using the Standard 
Cochrane tool. A random effects model was used to assess the impact of the interventions included on the 
waist circumference and body mass index z-score. Of the 2,090 citations reviewed, n = 1,954 (789 
interventions, 1,165 controls) from five studies were included. Overall, a minimally significant reduction 
was found in BMI z-score MD -0.05 [95% CI: -0.20, 0.11, p-value < 0.0001, I2 = 87%] and waist 
circumference MD -0.97 [95% CI: -1.53, -0.42, p-value = 0.26, I2 = 25%] between 3 to 12 months than 12 to 
24 months. Multiple school-based interventions for adolescents that last between three and twelve 
months are more successful. Further study should focus on the effect of coupled components on the 
efficacy of multicomponent therapies integrated with theoretical/conceptual aspects.  
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1. Introduction 
 

Overweight (OW) and obesity is a serious health concern that has become a pandemic all over the 
globe (Lobstein et al. 2015; Janakiraman et al. 2020), and its risk starts among adolescents (Munusamy and 
Shanmugam 2022a). OW and obesity are due to an imbalance between energy consumption and intake 
that leads to premature demise and disability by enhancing the risk of cardio metabolic disease, dementia, 
depression, osteoarthritis, and some kinds of cancer (Bluher 2019). Globally, the estimated prevalence of 
obesity and OW in adolescents is about 340 million (World Health Organization 2021).  

Cultural tradition, sedentary life, availability of food, consumption of junk foods, socio-economic 
status, urbanization, area of residency, infections, and support of caregivers/parents are the main factors 
that affect obesity/OW and high body mass index (BMI)  in adolescents through epigenetic modulation 
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throughout life (Huang and Qi 2015; Lee and Yoon 2018; Linner and Almgren 2019; Reilly et al. 2019; 
Munusamy and Shanmugam 2022b). OW and obesity in childhood and adolescence lead to greater 
increases in BMI (Munusamy and Shanmugam 2022c) and are associated with higher chances of premature 
death and disability in adulthood (Roth et al. 2018).  

Physical inactivity is one of the top four risk factors for mortality and is associated with 3.2 million 
annual deaths, according to a global review. In India, the frequency of insufficient physical activity (PA) 
among adolescents aged 11 to 17 was 71.6% for girls and 69.6% for boys (World Health Organization 
2014). Adolescents must engage in at least 60 minutes of moderate -to- vigorous PA daily, yet 81% of those 
between the ages of 11 and 17 do not meet these standards (World Health Organization 2018). The Global 
Burden of Disease Study found that physical idleness and food risk factors contributed to increases of 
23.7% and 20.7%, respectively, between 2010 and 2017 (Stanaway et al. 2018).  

To reduce sedentary behavior (SB) among adolescents, they should increase active transportation 
and decrease time on screens. There is proof that high SB is linked to aberrant adiposity changes, poor 
cardio-metabolic fitness, behavioral issues, disordered eating, and impaired sleep (World Health 
Organization 2016). Teens require initiatives to increase PA, lower SB, and promote healthy eating habits 
because PA even decreases during adolescence, they spend a lot of time inactive (Martinez-Gomez et al. 
2010), and they have poor food habits (Kumar et al. 2017; Rathi et al. 2017). Teenagers who live healthy 
lifestyles are less likely to suffer from physical and mental health problems like obesity, cardiovascular 
disease, diabetes, and depression (Taylor et al. 2016). 

Prevention of obesity/OW should begin in childhood rather than as an adult because it is harder to 
treat. This can be achieved by regular PA, dietary changes, and targeting behavioral change to reduce SB is 
critical for intervention (Kelly et al. 2017; Munusamy and Shanmugam 2022d). Health-promoting strategies 
intended for adolescents must make every effort to understand and address their perspectives to aid in 
preventing them. 

Schools are the ideal location to commence early prevention programs to enhance the health of 
teenagers (Patton et al. 2016) and future adults (Centers for Disease Control and Prevention 2011; WHO 
2017). Numerous school-based interventions have a significant impact on BMI, according to prior research 
reviews (Al-Khudairy et al. 2017; Liu et al. 2019). However, the effects were minimal, fleeting, and 
inconsistent between interventions (Hynynen et al. 2016; Kelly et al. 2017). Moreover, the combined 
effects of PA, SB, and diet are hardly reported. As far as we are aware, no recent review has concentrated 
solely on PA, SA, and nutrition intervention and follow-up at two levels—3 months to 1 year and 12 
months to 24 months—and their effect on BMI z-score and waist circumference (WC).   

By better understanding, if the aforementioned characteristics are connected with intervention 
success, decisions about the development of an intervention can be made based on data. This study 
presents a comprehensive review of the effectiveness of multiple school-based treatments targeting PA, 
diet, and SB among adolescents aged 11 to 18 years, analysing intervention components by BMI z-score 
and WC.  
 
2. Material and Methods 
 

The systematic review was performed as per PRISMA guidelines (Liberati et al. 2009).  
 
Review questions 
 

(1) In lowering the high BMI z-score and WC among adolescents aged 11-18, how efficacious are PA, 
diet, and SB interventions? 

(2) Do interventions that span from three months to one year or from one year to two years have a 
different level of effectiveness? 
 
Systematic Search  
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This systematic search was carried out on online data records of Pubmed, MEDLINE, Science Direct 
index, HINARI, and Google Scholar to identify studies published in the English language, open access 
journals from January 2010 and December 2020 by using the search term “overweight OR obese”, 
“adolescent OR teenage OR teens OR youth”, “PA OR exercise AND physical education”, “nutrition OR 
diet”, “sedentary behavior OR screen time”, “BMI OR body mass index”, “waist circumference”, “schools 
OR school-based” and “randomized controlled trial OR RCT”. 

 
Eligibility criteria 
 
Participants 
 

Studies included healthy adolescents aged 11 to 18 years, BMI <85th percentile, BMI ≥85th 
percentile, boys or girls, or both sexes. Studies of adolescents with medical conditions such as diabetes, 
dyslipidemia, eating disorders, cognitive impairment, or physical or mental disabilities were excluded.  

 
Interventions 
 

The studies reported on PA measured by subjective or objective assessment (e.g., accelerometer) 
or physical education and nutritional education and diet and SB or screen time represented with three 
interventions at baseline and a post-intervention measurement on BMI z-score and WC. The duration of 
interventions should be no less than 3 months and no more than 24 months. Studies excluded purely 
electronic-based interventions except for text messages.    

 
Comparators 
 

The control group received no intervention, standard training or education or any other kind of 
intervention.  
 
Outcome measures 
 

The study reported on BMI z-score and WC as a primary or secondary outcome or as another 
outcome.    
 
Study design 
 

Randomized controlled trials (randomization at the school grade or class or partakers level) were 
included. Observational and non-randomized controlled trials, non-controlled trials, case reports, case 
series, opinion papers, letters to the editor, commentary, conference abstracts, reviews and meta-
analyses, and study protocols were excluded.  
 
Timeframe and setting 
 

The duration of the intervention and follow-up does not exceed 24 months. The intervention is 
mainly based on the school environment. 
 
Language 
 

Studies in English and full-text open access available are eligible for inclusion. 
 
Study selection 
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After assessing titles and briefly searching abstracts, 2,052 studies were found to have been 
taken out of context. Therefore, 60 abstracts were retained for further digitization. Of these abstracts, 17 
were found to be duplicates and were therefore also excluded based on eligibility criteria. Of the 21 
relevant full-text articles that were screened, 16 were eliminated by the authors based on inclusion 
criteria. Finally, five articles were left, which were reviewed by two independent authors for the extraction 
of data.   

 
Data extraction 
 

Two distinct scholars independently extracted the data using an elaborate form that the 
researchers had created. All articles identified in this review were assessed for applicability inter-reviewer 
reliability (78%), checked for abstracts, and re-tread for inclusion criteria. The authors' disagreement was 
resolved by discussion and an agreement was reached regarding eligibility. 

 
Risk of bias assessment 
 

Using the International Cochrane Collaboration's recommended (Higgins et al. 2011) criteria for 
quantitative RCTs, two independent authors assessed the risk of bias in the included studies. The following 
areas have been considered: sequence generation, allocation concealment, blinding of study personnel 
and participants, incomplete outcome data, selective outcome reporting, and other possible sources of 
bias. Each paper was thoroughly reviewed for each topic, and assessments of potential bias were made in 
one of three categories: low risk, high risk, or uncertain risk. 

 
Statistical analysis 
 

The meta-analysis was carried out using the RevMan 5.3 version of the Cochrane Review Manager 
software. Since each outcome variable was a continuous variable, we recorded its means and standard 
deviations. Each follow-up evaluation's unique results are presented. The mean difference (MD) at a 95% 
confidence interval (CI) was used to compare treatment and control outcomes. In the current review, a p-
value of 0.05 was shown to be statistically significant. The I2 statistic allowed an estimation of the 
heterogeneity (I2) of the test. I2 was graded as low in this analysis for 25%, moderate for 50%, and high for 
75%. A random effect model (Crowther and Lim 2010) was used for percentages of I2 >50%. The possibility 
of publication bias was visually evaluated by analyzing the funnel plots for all comparisons using Egger's 
regression test. There is no conclusive proof of publishing bias, and our analysis found no signs of systemic 
heterogeneity.  
 
3. Results 
 
Literature search 
 

A total of 2,090 records were identified. Five documents from three separate intervention studies 
were selected based on screening and eligibility assessments (Figure 1). 

 
Study characteristics 
 
Study characteristics and participant  
 

Table 1 outlines the overall study and participant characteristics. Three studies were cluster RCTs 
(Leme et al. 2018; Lubans et al. 2016; Grydeland et al. 2014) and two were matched-pair cluster RCTs 
(Pbert et al. 2013; Pbert et al. 2016). Overall, study participants ranged in age from 11 to 18 years; 
however, in those studies, only girls (aged 12-18 years) and boys (aged 12-14 years) participated. Four 
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studies showed participant numbers <5,00 with the minimal sample size being 82 (Pbert et al. 2013), one 
study contained n=1,324 adolescents, with the highest sample size (Grydeland et al. 2014). 

 

 
Figure 1. PRISMA flow diagram for the selection of studies. 

 
 

Three studies aimed at only girls (Pbert et al. 2013; Pbert et al. 2016; Leme et al. 2018), and one 
study only on boys (Lubans et al. 2016), and one study aimed at both gender (Grydeland et al. 2014). Four 
studies were follow-up assessments between 6 to 12 months (Pbert et al. 2013; Pbert et al. 2016; Lubans 
et al. 2016; Leme et al. 2018) and two studies were follow-ups at 12 to 24 months (Grydeland et al. 2014; 
Lubans et al. 2016). Two studies were 2 to 3 years in duration (Pbert et al. 2013; Grydeland et al. 2014), 
two studies were 1-year in duration (Pbert et al. 2016; Leme et al. 2018), and one study was not reported 
in terms of duration (Lubans et al. 2016). Three studies utilized (Pbert et al. 2013; Pbert et al. 2016; Leme 
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et al. 2018) Bandura’s Social Cognitive Theory (SCT), one applied with Self-Determination Theory (SDT) and 
SCT (Lubans et al. 2016) and one study not constructs theory (Grydeland et al. 2014). 

 
Table 1. General description of included studies.  

First author (yr), 
country 

Design, study 
name, theory/ 

model 

Participants, age 
in years/mean 
age (SD) years 

Study period, 
intervention 

duration 

Sample size (n) 
BA = IG:CG 

Follow up months 
IG:CG 

3 to 12 12  to 24 

Lori Pbert et al., 
(2013), USA 

Pair-matched 
cluster RCT, Lookin’ 

Good  Feelin’ 
Good, 

SCT 

Girls, 15.8 (1.02) 
2008 - 2009 

16 wks 
n = 82 

BA = 42:40 
6th 

42:40 
Nil 

Grydeland et al., 
(2014),  Norway 

Cluster   RCT, HEIA, 
NR 

Boys & girls, 11 – 
12 / 11.2 (0.3) 

2007 - 2009, 
20 months 

n = 1,324 
BA = 465:859 

Nil 
20th 

465:859 

Pbert et al., (2016), 
USA 

 

Pair-matched 
cluster RCT, Lookin’ 
Good Feelin’ Good, 

SCT 

Girls, 16.4 (1.21) 
Sep 2012 – Jun 

2013,       6 months 

n = 126 
BA = 58:68 

 

8th 
54:57 

Nil 

Lubans et al., (2016),  
Australia 

Cluster  RCT, 
ATLAS, SDT and 

SCT 

Boys, 12 - 14  / 
12.7 (± 0.5) 

NR, 
20 wks 

n = 361 
BA = 181:180 

8th 139:154 18th 121:143 

Leme et al., (2018),  
Brazil 

Cluster  RCT, H3G-
Brazil, SCT 

Girls, 14 - 18 / 15.6 
(0.87) 

Feb to Aug 2014, 
6 months 

n = 253 
BA =142:111 

6th 
89:55 

Nil 

Note. ATLAS = Active Teen Leaders Avoiding Screen-time, BA = baseline assessment, CG=control group, HEIA = HEalth In Adolescents, H3G = 
Healthy Habits, Healthy Girls, IG = intervention group, NR = not reported, RCT = randomized controlled trial, SCT = Social Cognitive Theory, SDT 
= Self-Determination Theory. 

 
Intervention characteristics 
 

Table 2 shows the characteristics of the PA, DB, and SB interventions, as well as 
their impact on the BMI z-score and WC. Duration of intervention was > one year in one study (Grydeland 
et al. 2014) and in four studies intervention duration was less than one year (Pbert et al. 2013; Pbert et al. 
2016; Lubans et al. 2016; Leme et al. 2018). Three studies proved PA thru physical education class 
(Grydeland et al. 2014; Lubans et al. 2016; Leme et al. 2018), and two interacted with PA during a 
counseling session (Pbert et al. 2013; Pbert et al. 2016). In five trials using the DB intervention, one of 
which focused on energy assessment (Leme et al. 2018), four studies suggested reducing SSB and 
increasing the intake of fruits and vegetables (Pbert et al. 2013; Grydeland et al. 2014; Pbert et al. 2016; 
Lubans et al. 2016). Each of the five research explored ways to lower SB among partakers (Pbert et al. 
2013; Grydeland et al. 2014; Lubans et al. 2016; Pbert et al. 2016; Leme et al. 2018).  
 
Table 2. Intervention Characteristics and Effects of Physical Activity, Dietary, Sedentary Behaviour findings 
on BMI z-score and Waist Circumference. 

Study 
PA session/ Physical 

education session 
DB content / 

education session 
SB or 

Screen time 
Outcome 
measures 

Findings 
 

Lori Pbert 
et al. 

(2013) 

1 hour or more PA a 
day/6 x one to one  

counselling session x  
18 to 29 min x 2 

months 

3 structured meals a 
day, including 

breakfast, 5 or more 
servings of fruits and 

vegetables a day, zero 
limits of soda and SSB 

2 hours or less 
viewing of TV, 
computer, and 

video games a day 

BMI, BMI z-score, 
WC, 

accelerometer, 
24-hour dietary 
recall youth risk 
behavior survey 

No significant 
differences in BMI 
z-score (p < 0.74). 

Small, more 
favourable changes 

in WC (p < 0.5) 
 

Grydeland 
et al. 

(2014) 

PA break in  regular 
classes 10 min of 

PA/week, awareness 
on  leisure time 

activity,  step 
counts/day, sports 
recess activities/PE 

class 

Fruit and vegetable 
intake,  limit SSB, 

lesson with booklet 
and posters 

Active community 
campaigns 5 x 3 
weeks, hours of 
screen time use 

advice 

BMI, BMI z-score 
adapted syntaxes 

SPSS by World 
Health 

Organization, WC, 
pedometer, self-
reported screen 

time 

No Significant 
effect on BMI z-

score (p =0.23) and 
WC (p =0 .5). But 
beneficial effects 

were found for BMI 
z-score (p=0.003) in 

girls, but not in 
boys. 
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Table 2. Continued. 

Pbert et 
al. (2016) 

After-school exercise  
program includes 

games, walking, and 
dance 3 

sessions/week, step 
counts/day 1 hour for 

the last 7-day period, 6 
x 1 to 1 counselling 

session x  18 to 29 min 
x 2 months 

Counselling on 
nutrition 30 min × 6 
weeks, booklet, food 

and tracking log 
(Increase fruit and 

vegetable, limit 
consumption of soda, 

SSB, fast food, and 
unhealthy snacks) 

TV/computer/game 
use for the average 

school day in the 
past 7 days 

BMI, BMI z-score, 
WC,  

accelerometer, 
24-hour dietary 
recall, youth risk 
behavior survey 

Not found 
improvement on 
BMI z-score (p = 

0.601) and WC  (p = 
0.693) 

Lubans et 
al. (2016) 

Sport session includes 
aerobic exercises and 
resistance training 6 × 
20 min, sport recess 1  

pack/school, LTPA, 
step counts ≥ 480 

min/day for at least 3 
days × 17 weeks/PE 
class/20 × ~90 min, 

researcher-led 
seminars (3 × 20 min) 

SSB consumption 
Recreational screen 

time min/day 

BMI, BMI z-score 
determined by 

LMS method, WC, 
muscular fitness, 

pedometer, 
resistance training 

skills battery, 
ASAQ,  NSW 

schools PA, and 
nutrition survey 

No significant 
changes in BMI z-
score (P = 0.163) 

and WC (P = 0.549). 
But there is a within 

group effect from 
baseline to 18 

months (P < 0.001) 

Leme et 
al. (2018) 

Lifetime PA ≤ 30 
min/week to ≥90 

min/week /PE lesson 
 

Healthy food choices, 
dietary intake, 

estimate energy 
intake 

TV / computer use, 
SB for weekdays, 

weekends 
(hours/day) 

BMI, BMI z-score, 
WC,     Godin - 
Shephard LTPA 
Questionnaire, 

BFFQ, self-report 
for SB 

No significant effect 
on BMI z-score (p = 
0.055) and WC (p = 

0.038). 
 

Note. ASAQ = adolescent sedentary activity questionnaire, BMI = body mass index, BFFQ = Brazilian food frequency questionnaire, DB = dietary 
behavior, min = minutes, LTPA = leisure time physical activity, NSW = New South Wales, PA = physical activity, PE = physical education, SB = 
sedentary behaviour, SCB = sugar containing beverages, SSB = sugar sweetened beverages, WC = waist circumference. 

 
Study quality 
 

Whilst essential, disagreements had been rectified through discussion. The risk of bias summary is 
represented in Figure 2. Amongst the included studies, three trials were assessed as having at low-risk bias 
(Lubans et al. 2016; Leme et al. 2018; Grydeland et al. 2014) and two as having high-risk bias (Pbert et al. 
2013; Pbert et al. 2016) throughout all quality standards. 
 

 
Figure 2. Risk of bias summary: using Cochrane Risk of Bias Assessment. 
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Effects on BMI z-score    
 

The multiple interventions pooled analysis mean difference (MD) -0.05 [95% CI: -0.20, 0.11], p-
value < 0.0001, with evidence of significant study between heterogeneity (I2 = 87%), was supported by four 
trials as having provided efficacy (Figure 3A). It demonstrates that teenagers have a considerable shift in 
BMI z-score with a smaller impact. With no indication of between-study heterogeneity (I2 = 0%), the 
efficacy of the intervention that was provided between 12 and 24 months was determined (Figure 3B) of 
the collective intervention pooled analysis MD -0.03 [95% CI: -0.08, 0.02], p-value = 0.48.  In two pooled 
quantitative analyses, we evaluated the efficacy of the intervention duration. It reveals that there is a 
marginal difference in BMI z-score reductions for interventions lasting less than and greater than one year.  
 

 
Figure 3. A - Forest plot changes in physical activity, dietary behavior, sedentary behavior intervention (3 to 
12 months) effects on BMI z-score; B - Forest plot changes in physical activity, dietary behavior, sedentary 

behavior intervention (12 to 24 months) effects on BMI z-score. 
 

Effects on WC    
 

Random effects pooled analysis showed a borderline effect of PA, DB, and SB on WC at 3 to 12 
months intervention duration MD -0.97cm [95% CI: -1.53, -0.42], p-value = 0.26, with evidence of 
significant study between heterogeneity (I2 = 25%), was supported by four trials (Figure 4A). It shows that 
teens have a significant change in WC with a lesser influence. The efficacy of the intervention that was 
provided between 12 and 24 months was determined by the multiple interventions (Figure 4B) MD 0.20cm 
[95% CI: -0.22, 0.62], p-value = 0.94, pooled analyses showed no indication of between-study 
heterogeneity (I2 = 0%). We assessed the effectiveness of the intervention period in two pooled studies. 
When WC is reduced for treatments lasting between three and twelve months as opposed to between 
twelve and twenty-four, there is evidently a substantial difference. 

 

A 

B 
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Figure 4. A - Forest plot changes in physical activity, dietary behavior, sedentary behavior intervention (3 to 
12 months) effects on waist circumference; B - Forest plot changes in physical activity, dietary behavior, 

sedentary behavior intervention (12 to 24 months) on effects waist circumference. 
 
Publication bias 
 

The Egger's regression test and the Begg and Mazumdar rank correlation did not reveal any funnel 
plot asymmetry for interventions lasting 3 to 12 of months, indicating no publication bias for the BMI z-
score (p = 1.0000 and p = 0.0873, respectively) (Figure 5A) and WC (p = 1.0000 and p = 0.7624, 
respectively) (Figure 5B). Neither the rank correlation nor the regression test showed any funnel plot 
asymmetry for BMI z-score (Figure 6A) and WC for the 12- to 24-month intervention period (Figure 6B).   
 
Sensitivity analysis 
 

The pooled estimate was calculated for the studies that remained after a sensitivity analysis was 
performed on each research that was eliminated separately. Sensitivity analysis revealed that a little 
amount of heterogeneity may be accounted for by the standard of the trials and the number of 
participants (Pbert et al. 2016) who showed a non-significant MD of 0.00 (95 % CI: -0.07, 0.08) for BMI z-
score. For WC changes at follow-up in the removal of one study (Pbert et al. 2016) showed an MD of -1.28 
cm (95 % CI: -1.70, -0.87), and the removal of another study (Lubans et al. 2016) showed an MD of -0.46 
cm (95 % CI: -1.18, 0.26). 
 
4. Discussion 
 

The systematic review states to find out the efficacy of BMI z-score and WC on school-based multi-
component interventions among adolescents (11-18 years) to reduce OW and obesity. Five trials met 
inclusion criteria, which were based solely on PA, diet, and SB on anthropometric measures such as BMI z-
score and WC. According to the findings, school-based interventions PA, diet, and SB have less of an impact 

A 

B 



Bioscience Journal  |  2023  |  vol. 39, e39078  |  https://doi.org/10.14393/BJ-v39n0a2023-65745 

 

 
10 

Prevention and Interventional Strategies of Adolescent Obesity / Overweight - Systematic Review and Meta-analysis of 10 Years Research 

on lowering BMI z-score and WC in the duration of 12 to 24 months’ time frame than in intervention 
duration between 3 to 12 months. In general, the results imply that combined interventions lower BMI z-
score in teenagers. According to earlier studies, combined strategies on PA, nutrition education, and SB 
showed small significant results in reducing BMI outcomes (BMI, BMI z-score, and WC) among school-age 
students than using only one sort of intervention (Friedrich et al, 2012; Kelley et al, 2014; Jacob et al. 2021; 
Munusamy and Shanmugam 2022d). The overall strength of the evidence is fair. 
 

 
Figure 5. A - Funnel plot changes in BMI z-score on 3 to 12 months (n=4); B - Funnel plot changes in waist 

circumference on 3 to 12 months (n=4). 
 

Numerous evaluations noted diverse approaches, various study designs, socioeconomic 
backgrounds, and various outcome measures, all of which produced comparable outcomes (Kornet-van 
der Aa et al. 2017; Palmer et al. 2018). Prior review, however, demonstrated a correlation between the 
efficacy of school-based PA and SB programs and shorter intervention times (Hynynen et al. 2016). The 
review bias score was found very strong on the allocation of concealment, randomization process, and 
attrition bias. Negative implications were observed due to a lack of participant blinding, outcome data, and 
reporting bias. A moderate effect on the integrity of the intervention was observed. 

In a different study evaluation, it was noted that there was moderate-quality evidence of decreased 
weight and fair-quality evidence of lowered BMI, primarily in the intervention group as compared to the 

B 

A 
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control group that received no therapy at all. A careful analysis of the evidence is required due to 
conflicting results, bias risk, or the use of uncountable outcome measures (Al-Khudairy et al. 2017). 

 
Figure 6. A - Funnel plot changes in BMI z-score on 12 to 24 months (n=2); B - Funnel plot changes in wais 

circumference on 12 to 24 months months (n=2). 
 
A 25% reduction in the risk of early mortality from cardiovascular disease, cancer, and diabetes, as 

well as a 10% reduction in the prevalence of insufficient PA are among the Sustainable Development Goals 
(SDG)-3 of the 2030 Agenda for Global Change's "Leaving no one behind" initiative (United Nations 2019). 
In order to control BMI, prevent or reduce OW/obesity, risk factors, and comorbidities, as well as lower the 
likelihood of early mortality, the school setting is a crucial starting point. With well-consented reference 
standards, standard instruments, and the use of BMI, which gives a measurement for PA, diet, and SB, 
there is a possibility that participant, observer, and instrumentation bias will be mitigated. 
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5. Conclusions 
 

The BMI of teenagers is impacted by an intervention, according to the current review. Adolescent 
behavior needs to be changed most in order to promote a healthy lifestyle, particularly with regard to 
choosing healthy foods, eating regularly, increasing PA, and reducing leisure screen time. The findings of 
the current study imply that therapies to treat obese children and adolescents may be accessible and 
beneficial with the conscious application of theories/models. 
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