
Objective: To verify the effectiveness of educational interventions 

based on guidance on physical activity and nutrition in schoolchildren. 

Data sources: A systematic search was carried out in four electronic 

databases containing articles published between October 2007 

and January 2017 and addressing educational interventions with 

emphasis on both nutritional education and physical activity in 

schoolchildren and adolescents aged 10 to 19 years. 

Data synthesis: Twelve articles were selected for this review, of 

which four included only educational interventions; four made 

and association between educational interventions, inclusion of 

healthy foods and physical activity; two made a relation between 

guidelines  and physical activity; and finally, two associated 

guidelines with consumption of healthy foods. 

Conclusions: Interventions based on physical activity and/or 

nutrition counseling were efficient and showed superior results 

in studies that associated the practice of physical activity with 

counseling. However, the need for new studies on educational 

interventions among schoolchildren and adolescents was 

made evident.

Keywords: Child health services; School health; Health behavior; 

Eating habits; Physical activity.

Objetivo: Verificar a efetividade de intervenções educacionais 

baseadas na orientação sobre atividade física e nutrição em escolares. 

Fonte de dados: Foi realizada busca sistemática em quatro 

bancos e bases de dados eletrônicos, com artigos publicados 

entre outubro de 2007 e janeiro de 2017 que abordaram a 

realização de intervenções educacionais com ênfase em educação 

nutricional e atividade física ou exercício físico em escolares com 

idades entre 10 e 19 anos. 

Síntese dos dados: Foram selecionados 12 artigos para esta revisão. 

Desses estudos, quatro incluíram a intervenção educacional; 

quatro associaram intervenções educacionais à inclusão de 

alimentos saudáveis e atividade física; dois estudos relacionaram 

as orientações e a atividade física; e, por fim, dois ligaram as 

orientações com o consumo de alimentos saudáveis. 

Conclusões: As intervenções baseadas na orientação de atividade 

física e/ou nutrição foram eficientes, com resultados superiores nos 

estudos que associaram a prática de atividade física à orientação. 

Entretanto, observou‑se a necessidade da realização de novos 

estudos que abordem as intervenções educacionais em escolares.

Palavras‑chave: Serviços de saúde da criança; Saúde escolar; 

Comportamento de saúde; Hábitos alimentares; Atividade física.
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INTRODUCTION
Childhood obesity has become a major public health problem 
because of its alarming progress.1‑4 According to the World Health 
Organization (WHO), Latin America and the Caribbean have 
made progress in preventing and controlling nutritional defi‑
ciencies, but one can already identify a rapid increase in rates 
of overweight and obesity.2

This could stem from modernization and urbanization, 
factors that contributed to a negative change in people’s living 
habits, as they became more exposed to a variety and diversity 
of ultra‑processed foods, while the consumption of fruit and 
vegetables decreased. In addition, energy expenditure in work 
activities dropped, while the access to public transportation 
improved, and leisure activities became all about games and 
electronic media.5,6

Studies have shown7,8 that the practice of 60 minutes of 
physical activity per day, that is, any movement that increases 
energy consumption,9 is positively associated with a series of 
physiological and psychological results, including cardiorespi‑
ratory fitness, reduced risk of metabolic diseases, and improve‑
ment in body composition profile.

About 50% of physical activities are performed in school 
environment, since it is an environment suitable to pro‑
mote activities, either during physical education classes 
through sports, or with play activities during classes or 
the break.10‑12 However, some studies have reported that 
physical activity classes are inefficient, for exercises are 
short‑lived and have low or very low intensity, which crip‑
ples satisfactory benefits.13‑15

In order to reverse this scenario, programs to stimulate phys‑
ical activity, adequate nutrient intake and behavioral changes 
have been developed, as these are essential for health promotion 
and the prevention of chronic noncommunicable diseases; but 
one must understand the effects of different types of interven‑
tions and their efficacy.16,17

Thus, the purpose of this investigation was to check the 
efficacy of educational interventions based on orientation 
about physical activities and nutrition for adolescent students.

METHOD
The search process in this review was based on the Preferred 
Reporting Items for Systematic Reviews and Meta Analyzes 
(PRISMA),18 considering whether intervention studies pub‑
lished between October 2007 and January 2017 were eligible. 
Searches for keywords of this article were independently iden‑
tified and selected by two reviewers.

The databases used were portals MEDLINE/PubMed, 
Latin American and Caribbean Center on Health Sciences 

Information (BIREME), SPORTDiscus and Embase. The key‑
words used in search were selected from DeCS (Descriptors 
in Health Sciences) and Medical Subject Headings (Mesh): 
“child”, “adolescents”, “education”, “school health services”, 
“diet”, “exercise” e “clinical trial”. Boolean descriptors “AND” 
and “OR” were also applied. Keywords and Boolean descrip‑
tors were identically organized for search across all databases 
and portals.

For selection of studies that were relevant for the research 
objectives and to guarantee homogeneity, the following inclu‑
sion criteria were relied on:

1.	 Studies written in Portuguese and English;
2.	 Intervention studies carried out at schools with adoles‑

cents aged between 10 and 19 years;
3.	 Studies mentioning educational intervention programs 

with emphasis to nutritional and/or physical education 
based on anthropometric profile and body composition;

4.	 Studies conducted with healthy and/or overweight/
obese adolescents.

Studies that described interventions with physical and 
nutritional activity not associated with educational interven‑
tions, not carried out at schools, with students who did not fit 
the stipulated age range, with specific samples of children with 
any disease or associating intervention with medicines were not 
included in the sample.

RESULTS
Initially, 686 articles were identified in searches on elec‑
tronic databases. Subsequently, the search was refined with 
filters in order to exclude literature review articles, resulting 
in 311 studies.

Subsequently, 43 out of 311 articles were identified and 
classified as potentially relevant to the study, and there‑
fore read in full. After reading and reviewing them, 31 arti‑
cles were excluded for not matching our inclusion criteria. 
Finally, 12 articles were selected (27.9% of the total identi‑
fied as potential matches). The flowchart of article selection 
is shown in Figure 1.

Sample characteristics
Twelve studies were selected, all of them conducted in school 
environment with adolescents and using methods of educa‑
tional intervention associated or not with the practice of phys‑
ical activities and nutritional support. Four studies included 
only educational intervention,19‑22 four made an association 
between educational interventions, inclusion of healthy foods 
and physical activity,23‑26 two connected guidelines with physical 
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exercise,27,28 and two made a relation between guidelines and 
healthy food consumption.29,30

Four studies21,23,24,26 used as inclusion criteria the percentile 
of body mass index (BMI) greater than 85 or 95%. In Convelli’s 
study,27 subjects selected were supposed to be African‑American 
and be able to read and write in English. On the other hand, 
studies by Russel et al.31 and Willi et al.30 used as inclusion 
criterion the acceptance by schools to reduce prices or the 
offer of free lunch for at least 50% of selected students and/
or ethnic minority groups, in addition to the dropout rate of 
less than 25%.

Nine19,21,23,24,26‑30 out of 12 studies were predominantly devel‑
oped in the United States and only three in Europe and United 
Kingdom (Norway, England and the Netherlands). In the study 
by Fairclough et al.,22 95% of students were British. In the study by 
Johnston et al.,23,26 Latin American students were majority.

Intervention methods
All studies selected covered guidelines based on physical 
activity or exercise, nutrition, and a healthy lifestyle. Three of 
them19,20,22 used only methods of counseling as a means 
of intervention (Table 1).

Casazza and Ciccazzo19 carried out an 11‑month inter‑
vention, establishing three groups for the study: the com‑
puter‑based intervention group (CBI), which received 
guidelines through a CD ROM developed by nutrition 
educators and education specialists, each session with about 
45 minutes; the second group, “traditional‑education inter‑
vention” (TDI), which received information through leaf‑
lets and 45‑minute lectures based on the content in the 
CD ROM; and the third and last group, “control group” 
(CON), received no intervention, only follow‑up study 
and evaluations.

Papers excluded 
after full reading 

(n=33)

Eliminated after
applying filters 

(n=375)

Papers selected 
for full reading 

(n=43)

References after
applying filters 

(n=311)

Papers selected 
after full reading 

(n=10)

Papers included in the 
systematic review 

(n=12)

Excluded after duplicates exclusion, 
reading of headings and 

preliminary analysis of abstracts 
(n=268)

References identified in first search: 
PUBMED (n=144);

BIREME (n=67); Embase (n=187);
SPORTDiscus (n=288)

Paper found in the 
references' search 

(n=2)

Figure 1 Article selection flow chart.

BIREME: Latin American and Caribbean Center for Health Sciences Information.
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Study Sample Goals Intervention Evaluation Results

Casazza 
and 
Ciccazzo, 
200719

3 schools 
Age 

range: 
13‑18 
years. 
CON: 

n=1,599; 
CBI: 

n=2,565; 
TDI: 

n=2,573

To compare 
the results of 
two methods 

of service 
delivery to 

health education 
programs 
in order to 
determine 

whether the 
strategy was 
effective to 
adolescents 

adopting 
a healthier 

lifestyle. 

11 weeks. 
CON: 

recruitment and 
evaluations. 

CBI: CD‑ROM 
education, study 

guide. 
TDI: lectures, 

leaflets 

Weight; BMI; 
24‑hour reminder; 

FFQ; nutritional 
knowledge 

questionnaire; 
PAQ‑a; trust on diet 
and exercise survey; 

social support survey; 
questionnaires after 

the intervention. 

BMI: no difference between groups, but 
TDI group presented pre<post reduction 

(23.1±0.7 to 22.9±0.7, p<0.001). 
Knowledge about nutrition:  

CON = CBI = TDI; 
CBI< knowledge of nutrition, pre‑ and post‑ 

(40.4+1.25 to 53.2+1.19, p<0.001); TDI> 
knowledge about pre‑ and post‑nutrition 

(42.8±1.19 to 50.9±1.12, p=0.003). 
Physical activity: CON = CBI = TDI. 

Physical activity pre<post: CBI (17.6±5.92 
to 19.6±5.82, p=0.005); 

Calories intake: pre<post: CBI (p=0.006); 
TDI (p=0.009). 

Fat intake: CBI pre<post  
(p<0.001); CON = TDI. 

Meals ignored: CBI pre<post (p=0.001). 
Social support in diet: CBI and TDI pre<post 

(p<0.001). 

Fairclough 
et al., 
201322

12 
schools

Age 
range: 
10–11 
years;

CG: 
n=152;
IG=166

To evaluate the 
effectiveness 

of the program 
“Change” 
in body 

composition, 
physical activity 

practice 
and food 

consumption.

20‑week 
intervention 
and 10‑week 

follow‑up.
IG: 20 weekly 
lesson plans, 
homework, 

spreadsheets 
and a CD‑ROM. 

CG: received 
information 

during school 
classes, but not 
related to the 

program.

Weight, BMI, waist 
circumference, 

accelerometers, 
24‑hour record, APHV 

and 20m SRT

waist circumference: IG≠CG pre–post: 
IG> WC (β=‑1.63 (95%CI ‑2.20–‑1.07) cm, 

p<0.001). 
zBMI and LPA: IG≠CG pre‑follow‑up: 

IG>zBMI (β=‑0.24 (95%CI ‑0.48–‑0.003), 
p=0.04); LPA (β=25.97 (95%CI 8.04–

43.89) min, p=0.01).
WC: OW≠NW, OW>WC (β=‑2.82 (95%CI 
‑4.06–‑1.58) cm, p<0.001) NW (β=‑1.34 

(95%CI ‑2.00–‑0.72) cm, p<0.001).
Girls >BMI e zBMI: BMI (β=‑0.39 (95%CI 

‑0.81–0.03) kg/m2, p=0.07) zBMI (β=‑0.18 
(95%CI ‑0.42–0.06) cm, p=0.14).

Boys <BMI e zBMI: BMI (β=0.47 (95%CI 
0.03–0.91)) kg/m2, p=0.04) zIMC (β=0.27 

(95%CI 0.02–0.52) cm, p=0.04).

Ezendam 
et al., 
201220

20 
schools

Age 
range: 
12–13 
years;
IG: 11 

schools 
(n=485); 

CG: 9 
schools 
(n=398)

To check the 
relevance and 

understanding, 
as well as 

news about 
information 
provided by 

FATaintPHAT, 
and the 

association 
between 

behaviors after 
four months of 

follow‑up.

10 weeks
IG: eight 

15‑minute 
lessons via 
internet. 

CG: recruitment 
and assessment

Weight, waist 
circumference, BMI. 
Pedometers in five 

students per class for 
seven consecutive 

days, questionnaire 
after each module, 

food frequency 
questionnaire, 

food frequency 
questionnaire for 

snacks, leisure 
physical activity 

questionnaire, active 
transport and screen 
time, questionnaire 

for frequency of 
activities for more 
than 60 minutes, 

demographic data 
questionnaire.

4 months IG≠CG 
IG> intake of more than 400 mL of sugary 

beverages. 
IG> intake of snacks per day (β=0.81 

snacks/day). 
IG< intake of vegetables (β=19.3 g/d).

IG< intake of fruit (β=19.3 g/d).
IG> steps (β=‑10.856 steps/week).

No effect on weight, BMI, waist 
circumference and physical activity. 

Also no difference in 2‑year follow‑up. 

Table 1 Description of studies based on educational interventions only. 

CON: control; CBI: computer based education; TDI: traditional education; CG: control group; IG: intervention group; BMI: body mass index; 
FFQ: Food Frequency Questionnaire; PAQ‑a: Physical Activity Questionnaire for Adolescents; APHV: age at peak height velocity; 95%CI: 95% 
confidence interval; zBMI: BMI Z‑score; LPA: leisure physical activity; p: statistical significance; WC: waist circumference; OW: overweight or 
obese; NW: normal weight; :β: regression coefficient; 20m SRT: 20‑m shuttle test. 
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The study by Fairclough et al.22 was a 20‑week interven‑
tion with the use of spreadsheets, homework and a CD ROM, 
plus 20 weekly lessons of 60 minutes each on healthy eating, 
physical activity and healthy habits for the “Change Group”. 
The “Control Group” (CG) only received information in school 
classes, but was not involved in the program or anything spe‑
cific about diet, health or lifestyle.

Ezembam et al.20 also provided information about diet, 
physical activity, life habits and behavior for the intervention 
group (IG), but this information was made available through 
the internet and implemented in school by previously trained 
teachers. The content was divided into eight modules, each 
lasting 15 minutes. CG received no intervention.

Three other studies21,29,30 made educational interventions 
associated with nutritional counselings (Table 2). Kong et al.21 
conducted an intervention program during the academic year 
at two school‑based health centers (SBHCs) and structured two 
groups for comparison: intervention group and standard care 
group. Both groups had an initial visit, in which a summary 
of all assessments was provided, along with recommendations 
from the American Academy of Pediatrics. In the Action group, 
a visit was made every two or three weeks to discuss topics that 
students would like to bring about, totaling eight visits in the 
whole academic year. On the first visit, participants received a 
DVD, a DVD player and leaflets. Caregivers were given leaf‑
lets on strategies to reduce the risk of obesity.

Jago et al.29 and Willi et al.30 developed a two‑and‑a‑half‑year 
intervention program aimed at changing eating and physi‑
cal activity habits in school environment, using social mar‑
keting as a complement for intervention. Jago et al.,29 unlike 
Willi et al.,30 reported offering five Fun Learning Activities 
for Student Health (Flash) modules and five social marketing 
themes based on self‑knowledge, understanding, decision‑mak‑
ing, physical activity habits, sedentary time, energy balance and 
life choices. The last component was to increase the time spent 
in physical activities, which was not mentioned in the study 
by Willi et al.30 None of the studies29,30 applied interventional 
techniques to CG.

Three other studies23,24,26 carried out educational inter‑
ventions associated with physical activity orientation or prac‑
tice (Table 3). Love‑Osborne et al.24 conducted preventive 
services and evaluations in two groups: IG and CG. The IG 
was oriented to self‑monitor weight and lifestyles on a weekly 
basis and received nutritional and physical activity guide‑
lines according to the students’ goals. They were also able to 
choose to return in different periods (two weeks, one or two 
months) and were referred to resources for physical activity 
and healthy eating at the school or in the community. In addi‑
tion, IG was allocated in two subgroups: one receiving two 

weekly text messages (TM) reinforcing the guidelines and 
reminding them of self‑monitoring; the other grupo did not 
receive messages (NTMs).

The intervention by Johnston et al.23,26 lasted 24 weeks. 
The “intensive intervention” (II) group consisted of daily ses‑
sions in the first 12 weeks: four days in the week of exercise or 
physical activity for 30 to 35 minutes with intensity equivalent 
to 60‑85% of maximum heart rate (HRmax), and one day a week 
for nutritional advice. Healthy food options were also offered as 
snacks and breakfast, as well as support materials for students 
and their relatives, plus a monthly meeting with them. In the 
subsequent 12 weeks, the sessions were biweekly. Students and 
their parents in self‑help only condition (SH) were instructed 
to use the book “Trim Kids”32 and took part in 12 weekly ses‑
sions, followed by maintenance activities.

Three other studies25,27,28 addressed educational inter‑
ventions associated with the practice of physical activity or 
exercise and nutritional support (Table 4). Like Johnston 
et al.,23 two other studies27,28 used HRmax as a marker of 
exercise intensity.

A study by McFarlin et al.28 lasted 12 months. The first 
three months were intended for physical exercise four days a 
week with intensity of 60 to 85% of predicted HRmax and one 
day of nutritional counseling. The three months that followed 
were allocated to weekly sessions. The program was followed 
for another six months, but without assistance. The SH group 
was handed an instruction manual about weight loss and main‑
tenance but received no formal guidance.

Covelli27 conducted a nine‑week intervention program 
with two groups. The IG consisted of two 90‑minute les‑
sons per week — one day for lectures and discussions, so as 
to promote a cognitive behavioral change in health knowl‑
edge, concepts about health, nutrition and exercise; and a 
day focused on physical exercises: 30 minutes of exercise 
monitored as to target heart rate and duration. Students were 
also encouraged to include fruits and vegetables in their diet, 
reduce sodium intake, practice at least 30 minutes of physical 
activity per day and self‑report food consumption and exer‑
cise or physical activity practiced along the week. The CG 
attended the theoretical intervention Life Management Class 
throughout the program.

The last intervention technique found in studies was 
a 20‑month program conducted by Grydeland et al.,25 in 
which participants attended classes, were exposed to posters, 
were oriented as to inclusion of fruits and vegetables, regular 
physical activity of 10 minutes during regular classes, cam‑
paigns for active transportation and online counseling on 
physical activity, screen time, and nutrition. In spare time, 
group meetings were held in school environment and with 
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Study Sample Goals Intervention Evaluation Results

Kong 
et al., 
201321

Two schools
Students 

and parents/
caregivers

Action: n=28
Mean age: 
15±1 year.
SCG: n=23

Mean 
age:14.6±0.7

To evaluate 
whether 

the Action 
program could 

reduce zBMI 
in IG when 

compared to 
SCG.

During school year.
Action: eight 
motivational 

meetings, DVD, 
assessment results, 

print material, 
recommendations 
by the American 

Academy of Pediatrics 
+ information leaflets 

for parents. 
SCG: one visit upon 
intervention start, 

brochure on “balance 
for a healthy life”, 

assessment results, 
recommendations 
by the American 

Academy of Pediatrics.

Weight, BMI, 
hematocrit in 

girls, cholesterol, 
FitnessGram 

Pacer, research 
on changes in 
living habits, 

diabetes and liver 
fat tests in obese 

or overweight 
students with 

family history of 
diabetes.

zBMI pre–post: Action ≠SCG, 
Action>zBMI =( =‑0.3 (95%CI 
‑0.6–0.3), SCG ( =0.2 (95%CI 

‑0.1–0.8) (p=0.04). 
WC pre–post: Action ≠ SCG, 

Action >WC =( =‑0.0 (95%CI 
‑1.4–1.4), SCG ( =1.7 (95%CI 

0.4–2.9) (p=0.04). 
Screen time on week days pre–
post: Action ≠SCG: Action>SCG 

=( =‑0.4 (95%CI ‑1.0–0.2), 
SCG ( = 0.2 (95%CI 0.3–0.6) 

(p=0.03). 

Jago 
et al., 
201129

42 schools
Mean age: 
11.3±0.6

IG: n=3,222;
CG: n=3,191.

To investigate 
whether the 
intervention 

program 
“Healthy” led 
participants 
to increase 
their levels 
of physical 

activity, and 
the prevalence 

of metabolic 
diseases, 

comparing IG 
with CG.

2,5 years.
IG: inclusion of healthy 

food in diet, Flash, 
social marketing 

campaign and more 
active physical 

education classes 
social.

CG: recruitment and 
assessment.

Weight, BMI, waist 
circumference, 

20‑m shuttle test 
(20‑MST), SAPAC, 

MPVA time, lab 
tests (LDL, HDL 
cholesterol) and 
blood pressure.

No statistically significant 
difference in any test.

Willi 
et al., 
201230

42 schools
Age range: 

11–14 years
IG: n=2,185;
CG: n=2,178

To examine the 
effects of the 
intervention 

program 
“Healthy” on 

cardiovascular 
risk factors.

2.5 years.
IG: changes in eating 
habits and in physical 

activity practice, social 
marketing campaign 

to reinforce messages 
and images. 

CG: recruitment and 
assessment.

Weight, BMI, lab 
tests (LDL, HDL 
cholesterol) and 
blood pressure.

No statistically significant 
difference in any test.

Table 2 Description of studies based on educational interventions associated with nutritional counseling. 

SCG: standard care group; CG: control group; IG: intervention group; BMI: body mass index; zBMI: BMI Z‑score; Action: intervention group; 
Flash: Fun Learning Activities for Student Health; SAPAC: Self‑Administered Physical Activity Checklist; MPVA: moderate to vigorous physical 
activity; LDL: low density lipoprotein; HDL: high density lipoprotein; : mean; 95%CI: 95% confidence interval; WC: waist circumference; 
p: statistical significance.

the presence of parents, where they also received information 
leaflets. In school environment, a machine was made avail‑
able for cutting and selling fruits and vegetables, making it 
easier to consume these foods. In addition, all professionals 
involved in the research and intervention took part in meet‑
ings aimed at getting new material and attended courses of 
inspiration for the program.

Assessment and results

Anthropometric measurements  
and waist circumference
Most studies19‑29 used weight and BMI measurement as a 
parameter for evaluation. Out of these, six21‑23,25,27,28 reported 
significant differences in BMI reduction in the groups that 
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Table 3 Description of studies based on educational interventions associated with physical activity orientation 
or practice. 

Study Sample Goals Intervention Evaluation Results

Love‑Osborne 
et al., 201424

Two schools
CG: n=83 

Mean age: 
16±1.5 years.

IG: n=82 
Mean age: 

15.7±1.5 years.

To evaluate 
whether the 

program “HE” 
promotes 

more contact 
with students 
and improves 
lifestyle and 

results in BMI 
in overweight 
adolescents.

IG: healthy eating in 
school environment 
or the community, 

orientation for 1 hour 
of daily physical activity, 

self‑monitoring by 
weekly records; IG TM: 

received electronic 
messages; IG NMT: did 
not receive messages.
CG: preventive service, 

assessments 

Peso, IMC, 
hematocrit in 

girls, cholesterol, 
FitnessGram 

Pacer, research 
on changes in 
living habits, 

diabetes and liver 
fat tests in obese 

or overweight 
students with 

family history of 
diabetes.

zBMI: 55% of IG and 
72% of CG had zIMC 

reduced or stable 
(p=0.025);

40% of CG and 18% of 
IG had zIMC reduced 

(p=0.02).
Participation in sports: 
47% of CG and 28% of 

IG (p=0.02)
Sports practice: CG>IG 
(47% versus 28% in IG; 

p=0.02)
Students aged > 15 

years had better 
results in zIMC 

reduction (p=0.03).

Johnston 
et al., 200723

71 
schoolchildren.

Age range: 
10–14 years.

II: n=46
SH: n=25

To evaluate 
the effect of 
a randomized 
intervention 

in school 
environment 
as to weight 

loss in 
overweight 

schoolchildren.

24 weeks
II: 12 weeks of physical 

activity, nutritional 
counseling, inclusion of 
healthy foods, monthly 
meetings with parents, 
guidance material and 
12 biweekly follow‑up 

sessions.
SH: book “Trim Kids” 

for both students and 
parents. 

Weight, BMI, lab 
tests (cholesterol, 
triglycerides, HDL, 

LDL, glucose), 
blood pressure 

and body fat 
percentage 
with electric 

bio‑impedance 
scale.

IMC: II≠SH, II>IMC 
(p=0.004).

II>zBMI at three and 
six months (p=0.001).
Body fat percentage: 

II≠SH at six months, II> 
body fat percentage 

(p=0.001)

Johnston 
et al., 201026

71 
schoolchildren.

Age range: 
10–14 years.

II: n=40
SH: n=20

To verify 
long‑term 

effectiveness 
of the 

intervention 
program 

carried out 
by Johnston 

et al.23.

1 and 2‑year follow‑up of 
the study conducted by 

Johnston et al.23.

Weight, BMI, lab 
tests (cholesterol, 
triglycerides, HDL, 

LDL, glucose), 
blood pressure 

and body fat 
percentage 
with electric 

bio‑impedance 
scale and triceps 

fold. 

1 and 2‑year follow‑up 
II≠ SH

II >zBMI, SH (p<0.001); 
II: 1 and 2 years 

(p<0.001, p<0.05). 
1‑year follow‑up.
II>BMI (p<0.001);

II>Weight (p<0.001)
II>overweight 

percentage (p<0.001).
II>cholesterol 

(p<0.05), 
II>triglycerides 

(p<0.05)
II>triceps fold 

(p<0.01).

CG: control group; IG: intervention group; II: intensive intervention; SH: self‑help only condition; HE: Health Educator; BMI: body mass index; 
TM: text messages; NTM: no text messages; HDL: high density lipoprotein; LDL: low density lipoprotein; zBMI: BMI Z score; p: statistical 
significance. : mean

received the intervention. One of them reported a relevant 
result as to BMI reduction in CG.24 The study conducted by 
Casazza and Ciccazzo19 pointed out a decrease in BMI, but no 
significant difference after 11 weeks of intervention. The other 

studies19,20,29,30 did not found significant differences between 
groups after intervention.

Two studies22,25 also showed that girls had better BMI scores 
when compared to boys after intervention. Upon body weight 
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Study Sample Goals Intervention Evaluation Results

McFarlin 
et al., 
201328

Age range: 
12–14 years
IG: n=152;
SH: n=69

To validate a 
school‑based 

intervention along 
12   months, using 

plasma, resistin, 
adipokine, leptin 
concentrations 
and biological 

results.

IG: physical activity 
practice, nutritional 

counseling, 
SH: instruction 

manual on weight 
loss and weight 
maintenance.

Weight, BMI, 
blood plasma 

(resistin, 
adiponectin and 

leptin).

Pre–post zBMI: IG ≠SH 
6 months, IG>zBMI IG 

(‑0.211±0.005) versus SH 
(‑0.173±0.004) (p<0.05); 12 
months IG (‑0.105±0.004) 
versus SH (‑0.068±0.006). 

Pre–post six months resistin 
= IG≠ SH, IG> resistin in six 

months (p=0.001). 
Adipokine= IG ≠SH, six 

months (p<0.001); 12 months 
(p<0.001).

Pre–post 12 months Leptin: 
IG≠SH, IG>leptin (p=0.013)

Covell, 
200827

62 
schoolchildren

Age range: 
14–17 years

IG: n=37 
CG: n=25 

To raise the level 
of knowledge 
about health, 
increase daily 

exercise practice, 
increase intake 

of fruits and 
vegetables, 

maintain blood 
pressure levels.

Nine weeks.
IG: classes with 

lectures and 
discussions, physical 
exercise, guidelines 
on diet and exercise 

and self‑reported 
food consumption 

and weekly practice 
of exercises.

CG: Life 
Management 

Class, theoretical 
intervention. 

Blood pressure, 
demographic 
data, physical 

activity 
questionnaire, 

nutrition 
questionnaire 

with 2‑day recall 
report and test 
for knowledge 
about health.

Pre–post knowledge: IG≠CG, 
IG<knowledge (p=0.0001).

Pre–post fruit and vegetable 
intake IG≠CG, IG< fruit and 

vegetable intake (p=0.0001).
Pre–post physical activity 

practice: IG≠CG, IG> physical 
activity practice (p=0.0001), 

superior among girls.

Grydeland 
et al., 
201425

37 schools.
Mean age: 
11,2 ± 0,3
IG: n=465
CG: n=859

To investigate 
the effectiveness 

of a 20‑month 
HEIA intervention 

program.

IG: classes, posters, 
inclusion of fruits 

and vegetables 
in diet, regular 

physical activity, 
campaigns for active 

transportation, 
online counseling, 

school and 
parents meetings, 

information leaflets 
for parents and a 

machine for cutting 
and selling fruit and 

vegetables.
CG: recruitment and 

assessment.

Weight, BMI, 
height‑to‑waist 
ratio, pubertal 
stage, parents’ 

educational 
level, 

demographic 
characteristics.

No significant differences in 
body composition between 

groups. 
Parents with low educational 
level, pre–post: IG >CG: 0.426 

(0.422 to 0.430) CG 0.420 
(0.417 to 0.423) (p=0.020)

Parents with high educational 
level: IG>CG, pre — = 18.6 

(95%CI 18.5–18.8) —; post— 
=18.4 (95%CI 18.2–18.6) 

(p=0.027)
Girls IG≠CG pre–post

IG>BMI, IG — =19.2 (95%CI 
19.1–19.3); CG — =19.0 

(95%CI 18.8–19.3) (p=0.02); 
IG>zBMI, IG — =0.03 (95%CI 

‑0.01–0.08); CG — =‑0.8 
(95%CI ‑0.14–‑0.02) (p=0.003).

Table 4 Description of studies based on educational interventions associated with physical activity orientation or 
practice and nutritional counseling.

IG: intervention group; SH: self‑help only condition; CG: control group; BMI: body mass index; zBMI: BMI Z score; p: statistical significance; 
: mean; 95%CI: 95% confidence interval.

analysis, only one study27 reported a significant difference after 
one year of follow‑up.

In addition to body weight and BMI, waist circumference 
was also assessed in four studies.20,22,29 In two of them,21,22 

significant differences were pointed out in waist circumference 
reduction after the intervention period. Fairclough et al.22 con‑
cluded that overweight or obese students had more significant 
results in reducing waist circumference than normal‑weight 
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students. Only one study26 measured triceps folds and reported 
statistically positive results in the group receiving the interven‑
tion. Another factor evaluated in only two studies23,26 was body 
composition, with significant reduction in fat percentage upon 
assessment after intervention, but no differences were seen in 
the follow‑up analysis.26

Physical activity, nutrition  
and knowledge about health 
Physical activity and food intake were assessed in three stud‑
ies.19-21,27 Only one27 found a significant difference between 
CG and IG as to physical activity, and two studies19,21 did not 
find a significant difference between groups. However, Casazza 
and Ciccazzo19 noticed an increase in the practice of phys‑
ical activity in the group that was handed the educational 
CD‑ROM and a study guide. The same authors also noted 
significant differences as to reduction of calorie consump‑
tion and increase of social support to diet in the TDI and 
CBI groups, and also a reduction in fat consumption and in 
number of meals ignored in CBI.

Another study that showed improvement in nutritional 
profile and practice of physical activity after the interven‑
tion was that of Ezendam et al.,20 who reported increase 
in number of steps, reduction in consumption of sugary 
drinks with more than 400 mL, decrease in consumption 
of snacks and increased intake of fruits and vegetables. 
Kong et al.21 reported a reduction in screen time in the 
group that received intervention.

Contrary to other studies, Love‑Osborne et al.24 mentioned 
a significant difference in sports practice, but it was higher in 
CG compared to GI.

Biochemical markers
Among studies included in this systematic review, seven con‑
ducted laboratory tests.21,23,24,26,28‑30 Of these, only two reported 
significant alteration after intervention: Mcfarlin et al.28 pointed 
an increase in resistin in IG after six months, increase in leptin 
after 12 months and improvement in adipocytokine levels after 
6 and 12 months of intervention; and Johnston et al.26 reported 
a reduction in cholesterol and triglycerides levels in IG.

Blood pressure
Blood pressure was measured in five studies,16,19,20,22,23 but none 
reported significant differences after intervention.

DISCUSSION
This review included 12 intervention studies that covered pro‑
grams with educational guidelines on physical activity and/or 

nutrition concepts, associated or not with practice of physical 
activity and dietary modifications. Of these, 83% reported 
significant results in parameters evaluated after interventions.

Oosterhoff33 and Waters,34 after conducting a systematic 
review, found significant results BMI reduction associated 
with incentive to physical activity practice, and food quality 
improvement. They also stated that such interventions can help 
maintain body weight and behavioral change. These studies cor‑
roborate the finding of ours, in which the interventions were 
found to succeed in causing positive changes in life habits by 
increasing consumption of fruits and vegetables, as well as the 
levels of physical activity or exercises,19,22,24,27 reducing the num‑
ber of meals ignored, intake of calories, fats, snacks and sug‑
ary drinks,19,20,27 and also screen time.21 To obtain such result, 
studies used different methods of intervention. For the variable 
BMI, those using physical activity or exercise as an intervention 
method were efficient. However, for the other variables, it was 
not possible to identify which techniques had a better effect, 
since the evaluation methods were different. However, studies 
that dealt with a similar theme reported that results are incon‑
sistent, short‑term and do not necessarily mean a reduction in 
health risk factors.33‑35

The other studies that analyzed the effects of physical activity 
on adolescents reported effective results for the improvement 
of health conditions;36,37 however, the need to determine the 
quality of physical education classes, stimulating the practice 
of pleasant and fun physical activities, without competitive or 
performance‑based guidance, is brought about.38 Healthy life‑
style habits, such as physical activity practice and quality food 
consumption are also encouraged through educational support, 
so that behavioral changes are sustainable and related to the 
construction of intrinsic motivation to maintain the desired 
behavior until adulthood.33,35 In addition, the studies carried 
out over the past ten years to date have highlighted the need 
to develop effective strategies for interventions, involving a 
more active participation of teachers and parents, inclusion of 
educational components with aided by technology, as well as 
social and environmental factors in physical activity, stimula‑
tion of healthy life habits outside school and longer interven‑
tion time.20‑24,27,29,33,34,41

Among the limitations presented, studies that did not find 
significant results29,30 reported that the outcomes achieved 
during the intervention period were lost in summer vacations, 
preventing their detection. Results were also imprecise and dif‑
ficult to prove, since the students had normal baseline values 
and data obtained from questionnaires and information did 
not show good reliability.20,30 Limitations were also observed in 
school selection and attributed to the difficulty in finding sub‑
jects who would agree to participate in interventions, as well 



Wolf VLW et al.

119
Rev Paul Pediatr. 2019;37(1):110-120

referENCEs

1.	 Sahoo K, Sahoo B, Choudhury AK, Sofi NY, Kumar R, Bhadoria 
AS. Childhood obesity: causes and consequences. J Fam 
Med Prim Care. 2015;4:187‑92. 

2.	 Organización de las Naciones Unidas para la Alimentación 
y la Agricultura. Panorama de la seguridad alimentaria y 
nutricional: sistemas alimentarios sostenibles para poner 
fin al hambre y la malnutrición. Santiago: Organización de 
las Naciones Unidas para la Alimentación y la Agricultura y 
la Organización Panamericana de la Salud; 2017. 

3.	 World Health Organization. Obesity and overweight. Geneva: 
WHO; 2016. 

4.	 Allen KN, Taylor JS, Kuiper R. Effectiveness of nutrition 
education on fast food choices in adolescents. J Sch Nurs. 
2007;23:337‑41. 

5.	 Anand SS, Hawkes C, De Souza RJ, Mente A, Dehghan 
M, Nugent R, et al. Food consumption and its impact on 
cardiovascular disease: importance of solutions focused 
on the globalized food system a report from the workshop 
convened by the World Heart Federation. J Am Coll Cardiol. 
2015;66:1590‑614. 

6.	 Ruel MT, Haddad L, Garrett JL. Some urban facts of 
life: Implications for research and policy. World Dev. 
1999;27:1917‑38. 

7.	 Okely AD, Salmon J, Vella SA, Cliff D, Timperio A, Tremblay 
M, et al. A systematic review to update the Australian 
physical activity guidelines for children and young people. 
Canberra, Australia: Commonwealth of Australia; 2012. 

8.	 Hollis JL, Sutherland R, Williams AJ, Campbell E, Nathan N, 
Wolfenden L, et al. A systematic review and meta‑analysis of 
moderate‑to‑vigorous physical activity levels in secondary school 
physical education lessons. Int J Behav Nutr Phys Act. 2017;14:52. 

9.	 Caspersen CJ, Powell KE, Christenson GM. Physical activity, 
exercise, and physical fitness: definitions and distinctions for 
health‑related research. Public Health Rep. 1985;100:126‑31. 

10.	 Watson A, Timperio A, Brown H, Best K, Hesketh KD. Effect of 
classroom‑based physical activity interventions on academic 
and physical activity outcomes: a systematic review and 
meta‑analysis. Int J Behav Nutr Phys Act. 2017;14:114. 

11.	 Harrison F, Sluijs EM, Corder K, Jones A. School grounds 
and physical activity: Associations at secondary schools, 
and over the transition from primary to secondary schools. 
Health Place. 2016;39:34‑42. 

12.	 Griffiths LJ, Cortina‑Borja M, Sera F, Pouliou T, Geraci M, 
Rich C, et al. How active are our children? Findings from 
the Millennium Cohort Study. BMJ Open. 2013;3:e002893. 

13.	 Fairclough SJ, Beighle A, Erwin H, Ridgers ND. School day 
segmented physical activity patterns of high and low active 
children. BMC Public Health. 2012;12:406. 

14.	 Voorend CG, Norris SA, Griffiths PL, Sedibe MH, Westerman 
MJ, Doak CM. “We eat together; today she buys, tomorrow 
I will buy the food”: adolescent best friends” food choices 
and dietary practices in Soweto , South Africa. Public Health 
Nutr. 2013;16:559‑67. 

15.	 Hallal PC, Knuth AG, Cruz DK, Mendes MI, Malta DC. Physical 
activity practice among Brazilian adolescents. Cienc Saude 
Coletiva. 2010;15:3035‑42. 

16.	 Hallal  PC, Bertoldi AD, Gonçalves H, Victora CG. 
Prevalence of sedentary lifestyle and associated factors 
in adolescents 10 to 12 years of age. Cad Saúde Pública. 
2006;22:1277‑87. 

17.	 Brazil ‑ Ministério da Saúde do Brasil. Organização 
Pan‑Americana da Saúde. Escolas Promotoras de Saúde : 
experiências no Brasil. Brasília: Ministério da Saúde; 2007.  

18.	 Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, 
Ioannidis JP, et al. The PRISMA statement for reporting 
systematic reviews and meta‑analyses of studies that evaluate 
health care interventions: explanation and elaboration. J 
Clin Epidemiol. 2009;62:e1‑34. 

19.	 Casazza K, Ciccazzo M. The method of delivery of nutrition 
and physical activity information may play a role in eliciting 
behavior changes in adolescents. Eat Behav. 2007;8:73‑82. 

20.	 Ezendam NP, Brug J, Oenema A. Evaluation of the Web‑Based 
computer‑tailored FATaintPHAT intervention to promote 
energybalance among adolescents: results from a school 
cluster randomized trial. Arch Pediatr Adolesc Med. 
2012;166:248‑55. 

as teachers’ reluctance to let students leave classrooms to par‑
ticipate in intervention sessions.19,22,24 Willi et al.30 mentioned 
the students’ lack of involvement in research. This factor may 
have hampered the effect of interventions, since the partic‑
ipation of teachers and family members is valuable to cause 
healthy lifestyle changes.26

In view of the above, interventions in school environments 
were efficient in improving health and behavioral condition of ado‑
lescents, nevertheless caution is necessary to control possible lim‑
itations, considering that the school period is essential for acquir‑
ing knowledge, modifying life habits or creating healthier ones.

We can conclude that interventions for physical activity 
and/or nutrition counseling were efficient, but the studies that 
associated physical activity with interventions had better and 
more significant results when compared to those that made use 
of programs based on orientation only.

Funding
This study did not receive funding.

Conflict of interests
The authors declare no conflict of interests.



Effectiveness of obesity intervention programs

120
Rev Paul Pediatr. 2019;37(1):110-120

© 2018 Sociedade de Pediatria de São Paulo. Published by Zeppelini Publishers.  
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

21.	 Kong AS, Sussman AL, Yahne C, Skipper BJ, Burge MR, Davis 
SM. School‑based health center intervention improves body 
mass index in overweight and obese adolescents. J Obes. 
2013;2013:575016. 

22.	 Fairclough SJ, Hackett AF, Davies IG, Gobbi R, Mackintosh KA, 
Warburton GL, et al. Promoting healthy weight in primary 
school children through physical activity and nutrition 
education: A pragmatic evaluation of the CHANGE! randomised 
intervention study. BMC Public Health. 2013;13:626. 

23.	 Johnston CA, Tyler C, Fullerton G, Poston WS, Haddock 
CK, McFarlin B, et al. Results of an intensive school‑based 
weight loss program with overweight Mexican American 
children. Int J Pediatr Obes. 2007;2:144‑52. 

24.	 Love‑Osborne K, Fortune R, Sheeder J, Federico S, Haemer 
MA. School‑based health center‑based treatment for obese 
adolescents: feasibility and body mass index effects. Child 
Obes. 2014;10:424‑31. 

25.	 Grydeland M, Bjelland M, Anderssen SA, Klepp K‑I, Bergh 
IH, Andersen LF, et al. Effects of a 20‑month cluster 
randomised controlled school‑based intervention trial 
on BMI of school‑aged boys and girls: the HEIA study. Br J 
Sports Med. 2014;48:768‑73. 

26.	 Johnston CA, Tyler C, McFarlin BK, Poston WS, Haddock 
CK, Reeves RS, et al. Effects of a school‑based weight 
maintenance program for Mexican‑American children: 
results at 2 years. Obesity. 2010;18:542‑7. 

27.	 Covelli MM. Efficacy of a school‑based cardiac health 
promotion intervention program for African‑American 
adolescents. Appl Nurs Res. 2008;21:173‑80. 

28.	 McFarlin BK, Johnston CJ, Carpenter KC, Davidson T, Moreno 
JL, Strohacker K, et al. A one‑year school‑based diet/exercise 
intervention improves non‑traditional disease biomarkers in 
Mexican‑American children. Matern Child Nutr. 2013;9:524‑32. 

29.	 Jago R, Mcmurray RG, Drews KL, Moe EL, Murray T, Pham 
TH, et al. HEALTHY intervention: Fitness, physical activity, 
and metabolic syndrome results. Med Sci Sports Exerc. 
2011;43:1513‑22. 

30.	 Willi SM, Hirst K, Jago R, Buse J, Kaufman F, El Ghormli 
L, et al. Cardiovascular risk factors in multi‑ethnic middle 
school students: The HEALTHY primary prevention trial. 
Pediatr Obes. 2012;7:230‑9. 

31.	 Russell NE, Higgins MF, Kinsley BF, Foley ME, McAuliffe 
FM. Heart rate variability in neonates of type 1 diabetic 
pregnancy. Early Hum Dev. 2016;92:51‑5. 

32.	 Sothern MS, Almen TK, Schumacher H, editors. Trim kids. 
New York: Harper Collins; 2001. 

33.	 Oosterhoff M, Joore M, Ferreira I. The effects of school‑based 
lifestyle interventions on body mass index and blood pressure: 
a multivariate multilevel meta‑analysis of randomized 
controlled trials. Obes Rev. 2016;17:1131‑53. 

34.	 Waters E, Silva‑Sanigorski A, Burford B, Brown T, Campbell K, 
Gao Y, et al. Interventions for preventing obesity in children. 
Cochrane Database Syst Rev. 2011;132:1‑224. 

35.	 Cordero MJ, Piñero AO, Villar NM, García JC, Verazaluce 
JJ, García IG, et al. Physical activity programmes to reduce 
overweight and obesity in children and adolescents; a 
systematic review. Nutr Hosp. 2014;30:727‑40. 

36.	 Buchan DS, Ollis S, Young JD, Cooper S‑M, Shield JP, Baker 
JS. High intensity interval running enhances measures of 
physical fitness but not metabolic measures of cardiovascular 
disease risk in healthy adolescents. BMC Public Health. 
2013;13:498. 

37.	 Harris KC, Kuramoto LK, Schulzer M, Retallack JE. 
Effect of school‑based physical activity interventions 
on body mass index in children: A meta‑analysis. CMAJ. 
2009;180:719‑26. 

38.	 Jonsson L, Berg C, Larsson C, Korp P, Lindgren EC. 
Facilitators of physical activity: Voices of adolescents 
in a disadvantaged community. Int J Environ Res Public 
Health. 2017;14:839. 

39.	 Owen KB, Smith J, Lubans DR, Ng JY, Lonsdale C. 
Self‑determined motivation and physical activity in children 
and adolescents: a systematic review and meta‑analysis. 
Prev Med. 2014;67:270‑9. 

40.	 Allen KN, Taylor JS, Kuiper R. Effectiveness of nutrition 
education on fast food choices in adolescents. J Sch Nurs. 
2007;23:337‑41. 

41.	 Corder K, Sluijs EM, Ridgway CL, Steele RM, Prynne CJ, 
Stephen AM, et al. Breakfast consumption and physical 
activity in adolescents: daily associations and hourly patterns. 
Am J Clin Nutr. 2014;99:361‑8.


