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Introduction. Several studies have pointed to the high prevalence of low levels of physical activity in adolescents, suggesting the need
for more effective interventions for this group. The aim of this study was to present evidence of intervention programs for efficacy
of physical activity for adolescents. Methods. Surveys in PubMed, SportDiscus, LiLacs, and SciELO databases were conducted using
keywords to identify population, intervention, and outcome, as well as DeCS and MeSH terms in English, Portuguese, and Spanish,
whenever appropriate. The review included observational studies with minimal intervention of six months, minimum sample size
0f100 adolescents, written in any language, and those who have reached STROBE score greater than 70%. Results. Only seven studies
met all inclusion criteria. Of these, five were pre- and postintervention and two had n > 2000 participants. Interventions were of
several types, durations, and strategies for physical activity implementation. Behavior change was assessed in 43% of studies and
three reported success in some way. Conclusion. Due to heterogeneity in their contents and methodologies, as well as the lack of jobs
that accompany adolescents after the intervention period, one cannot draw conclusions about the actual effects of the intervention
programs of physical activity on the behavior of young people.

1. Introduction

Low levels of physical activity in children and adolescents are
increasingly presented as a public health problem because of
its direct relationship with obesity and other chronic degener-
ative diseases [1, 2]. Currently, research has shown high levels
of physical inactivity among children and adolescents in
several countries: Brazil 50-70% [3], U.S. 65-82%, Spain 80-
87%, and Russian 85-92% [4], both sexes (male and female,
resp.).

Hardy et al. [5] observed sedentary behavior among
Australian girls at the beginning and during adolescence

and found that there was a 63% increase in the adoption of
sedentary behavior during this period.

These same studies suggest interventions for this pop-
ulation, occurring in the community, school environment,
and the day-to-day life of children and adolescents so that
they are instrumental to the adoption of a physically active
behavior, especially by strong and well-documented relation-
ship between physical inactivity and certain chronic diseases
(3,4, 6].

There is a decrease between 60 and 70% levels of
physical activity from childhood to adolescence [6, 7] and
the explanation for this aspect is not well described in
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literature. However, all studies agree on the need for inter-
ventions to improve and increase levels of physical activity
among these youths, preventing its decrease with increasing
age.
Accordingly, Twisk [8] reported that the practice of phys-
ical activity for children and adolescents promotes healthy
behavior in adulthood. Likewise, Tassitano et al. [6] suggest
that the early exposure to physical inactivity makes such
behavior more difficult to be modified in adulthood and
suggest that intervention that meet the specific needs of
young people in order to improve this framework programs
is developed.

In this sense, the literature shows that there are several
studies on physical activity interventions in school environ-
ments and out of school, but most of them are applied for
periods of up to six months, which sometimes leads to biased
interpretations by not considering a long intervention period.

Thus, the aim of this systematic review was to present
evidence of intervention programs for efficacy of physical
activity for adolescents.

2. Methods

2.1. Literature Search Strategy. The systematic review of
primary studies was carried out in the following databases:
MEDLINE, SportDiscus, Virtual Health Library, and SciELO,
without limit starting date and using the month of May 2013
as final cutoff.

A search strategy for MEDLINE was developed and
accessed via PubMed, based on medical subject headings
(MeSH) that were identified as keywords and terms of
articles. For LiLacs, descriptors in Health Sciences (DeCS)
were use. The reference lists of all articles included were
reviewed.

The strategy for SportDiscus used the DeCS terms and
their synonyms to identify articles. However, the strategy
adopted for SciELO used keywords to identify a larger
number of articles.

Various combinations of keywords “adolescents,
“health,” “physical activity, and “intervention studies” have
been used in English, Portuguese, and Spanish, whenever
appropriate, identifying “adolescence;” “adolescence health,”
“motor activity,; “health promotion,” “health behavior,
“school health,” “life style} and “intervention studies”
crossed with Boolean connectors AND, OR, or AND OR.

The search strategy was based on the identification of
the population of adolescents, physical activity intervention,
and health-related outcomes, plus the filter by intervention
studies.

2.2. Inclusion and Exclusion Criteria. The following inclusion
criteria were adopted, which were applied independently:
(a) cross-sectional, case-control, cohort, and intervention
studies (including randomized and quasiexperimental), (b)
studies with adolescents (which according to the MeSH and
DeCS concept is characterized by age range from 13 to 18
years) or who performed analysis in a subgroup of partici-
pants at this age group, (c) studies that had follow-up for at
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least six months of intervention, (d) studies with a minimum
sample size of 100 individuals, (e) studies carried out in
school environments, home, community organizations, or
interventions at environmental level, and (f) studies written
in any language.

Interest interventions were those that presented a change
in the physical activity behavior as outcome. The study ana-
lyzed the differences found between intervention and control
groups related to physical activity, physical fitness, body
composition, bone components, psychosocial constructs, and
sedentary activities.

Studies carried out with overweight or obese children
or adolescents or with those with specific diseases such as
chronic diseases were excluded. The review also excluded
systematic reviews, narrative reviews, overviews and meta-
analyses, and studies with animal models.

2.3. Data Extraction. It is noteworthy that the agreement
between reviewers was measured by the Kappa index.
Two independent reviewers made the search for articles in
databases, who analyzed titles, and abstracts and reviewed
full papers in order to assess their eligibility for inclusion
in the study. All disagreements were discussed and, if they
remained, a third reviewer was consulted.

Standardized spreadsheets were created for data extrac-
tion according to STROBE guidelines (strengthening the
reporting of observational studies in epidemiology state-
ment) so that reviewers could extract information about the
characteristics of each study, participants, eligibility criteria,
intervention methods, and observed outcomes, including
variability measures whenever available.

In data extraction, outcomes related to physical activity
(e.g., maximal oxygen uptake, psychosocial variables, and
nutritional status) were considered as results. Each article
received a double review by researchers to extract this
information.

2.4. Quality Assessment of Individual Studies. The aim of
this step was to use a judicious approach based on high-
quality original works to develop evidence levels on physical
activity for adolescents that could be used to formulate
recommendations for the guidance of health promotion
programs.

To assess the methodological quality and inclusion and
exclusion criteria, the STROBE guidelines were used as a
reference. The articles were read and distributed into three
categories: “A” (articles that obtained scores >70% of the
criteria requested, featuring low risk of bias), “B” (those who
met from 50 to 69.9% of the criteria requested, featuring
moderate risk of bias), and “C” (articles that met less than
50% of the criteria, featuring with high risk of bias).

3. Results

3.1 Inclusion of Studies. After searching databases, 3507
articles were found. Of these, 3147 were excluded from the
evaluation of the title, leaving 360 articles identified as eligible
for the analysis of the abstract, but 260 were excluded based
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3507 records identified by searching the database
3351 PubMed

111 BVS

44 SPORTDiscus

1 SciELO

3147 records excluded by the analysis

360 records identified by analysis of

of the title

260 records excluded
228 PubMed

the abstract

100 records selected for evaluation

28 BVS
4 SportDiscus

77 records excluded
1 article with indigenous
1 review article/1 opinion article

1 article with sample size shorter than
100 participants

1 did not explained the age grouping

of the eligibility criteria

23 records included for quality

2 authors did not respond to email
contact

4 chronic diseases

6 different physical activity outcomes
9 aualitative studies

12 adults and elderly

15 children (age < 13 years)

24 follow-up < 6 months

assessment

16 records excluded (STROBE < 70%)

7 records included in the review

FIGURE 1: Flowchart of the selection of studies through the inclusion criteria.

on the abstract. Of the 100 selected articles, 23 were selected
for reading the full text and 16 articles were excluded due to
the high risk of bias (Figure 1).

At the end of the research process, seven studies met the
inclusion criteria. Interventions were alphabetically arranged
by the surname of the first author (Table 1).

3.2. Design and Sample. Of the seven studies included, there
was only one cohort with only one pre- and postintervention
group. The six other studies had experimental design, namely,
with the formation of two groups and randomization of
subjects for their allocation. All articles showed intervention
performed outside the school curriculum.

This work was limited to interventions presenting sample
with 100 participants or over, and only two studies [12, 13]
showed n > 2000. The age of participants ranged from 9 to
15 years and all interventions were performed for individuals
of both sexes.

3.3. Intervention. Interventions showed varying duration:
6 months [9, 10, 14], 12 months [15], 24 months [12],

36 months [11], and 66 months [13]. All studies used the
school environment only for sample recruitment.

The studies also showed varied intervention types. Three
articles dealt with physical activity interventions associated
with diet/nutrition [9, 14, 15], one study examined the
psychosocial dimension of physical activity [12], two assessed
physical activity as a primary outcome [10, 11], and one
approached behavior change to improve health [13].

All studies presented various intervention strategies with
implementation of physical activity [10], game/questionnaire
[9], parental training [11], psychosocial scale effect [12], text
message [14], conversion of the questionnaire score into
METs [15], and social marketing [13].

3.4. Outcome and Intervention Measure. In 3/7 of the studies
(n = 3), the change in behavior related to physical activity was
measured through parents’ guidance about the importance of
physical exercise [11], questionnaire [12], and pedometer [14].

Some articles did not include behavior change as its main
objective, but information was entered as a result of actions.
These studies used measures such as body mass index [9],
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participation frequency [10], physical activity recall [15], and
encouragement for physical activity [13]. It is important to
report that only 43% (n = 3) of interventions reported success
in some way (e.g., change in the practice of physical activities,
dietary intake, and psychosocial scale).

3.5. Quality of Studies. In the individual assessment of the
quality of studies, there was 100% agreement in the analysis of
titles (k = 1.00, P < 0.01, 95% CI 1.00 to 0.897) and 89.9% in
the analysis of abstracts (k = 0.899, P < 0.01, 95% CI 1.00 to
0.703). According to the STROBE checklist, there were some
critical points in the analysis of the quality of studies, so that
after initial and individual quality evaluation, study had score
less than 50%; 15 studies had scores from 50 to 69.9% and
seven studies had score equal to or greater than 70%.

Only 40.7% of articles indicated the study design with
term commonly used in the title or abstract, 37% explained
how they calculated the sample size, 22.2% explained how
missing data were treated, 29.6% gave reasons for the non-
participation of subjects in each phase of the study, 25.9%
assessed the relevance of presenting a flow diagram, 11.1%
indicated the number of participants with missing data for
each variable, and 33.3% reported the source of funding and
the role of sponsors in the study.

4. Discussion

4.1. Intervention. The purpose of this systematic review was
to summarize and present evidence related to intervention
programs for efficacy on physical activity for youth. Based
on the seven interventions resulting from the qualitative
assessment, there is evidence of the need for more accurate
studies or with better design for this type of intervention
within the school environment, because the teen spends most
of its time in this place and these needs to be optimized.

This work was limited to articles with expressive sample
size and long follow-up period conditions that directly
influence behavior change, verifying that this ranges from six
to 66 months.

The World Health Organization [16] recommends that
children and adolescents should perform 60 minutes of mod-
erate to vigorous physical activity per day, and these activities
should involve aerobic exercise, muscle strengthening, and
bone strengthening. The interventions analyzed in this study
did not specify type, frequency, and duration of physical
activity sessions.

Five studies used different approaches to measure the
expected intervention result [9-13]. Lubans et al. [14] and
Rosenberg et al. [15] presented similar measurements to
quantify the intervention success. Lubans et al. [14] used
pedometer and Rosenberg et al. [15] used accelerometer to
quantify physical activity levels.

Likewise, the meta-analysis by Metcalf et al. [17] reported
results of studies with 30 interventions to promote physical
activity in children and adolescents. There was a compar-
ison between the intervention and the amount of physical
activity performed during the study, with no significant
change in the total time spent in physical activities, with
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small improvements in the time spent in activities from
moderate to vigorous intensity (about four minutes per
day) and intervention performed at home or in the school
environment. This finding may explain at least in part why
these interventions have had limited success in reducing BMI
or body fat in children. It is believed that interventions using
text messages are effective strategies that stimulate young
people to perform physical activity. Also, another strategy
also proved effective in this study was the inclusion of parents
in modifying unhealthy habits process.

Grydeland et al. [18] conducted a randomized controlled
trial to assess the effect of physical activity intervention
lasting 20 months in 700 adolescents and found a trend of
improvement for the intervention group, and this effect is
more evident in girls and among participants with low phys-
ical activity levels compared with boys and with participants
with high physical activity levels, respectively. Apparently,
the intervention programs of physical activity have proven to
be effective for individuals who have low levels of physical
activity and among females; however, none of the studies
found similarity which is found here with this finding. It is not
clear how the behavior of this relationship, since persistence
in programs, may cause a disincentive of those participants in
the progression of activity.

The results of this review show that the school environ-
ment was used only for sample recruitment and not as basis
or reference to intervention of PE curriculum component.

It is recommended that physical education is used as
an important strategy in promoting healthy habits [19-
21]. de Meester et al. [22] conducted a systematic review
and observed that interventions performed in the school
environment among European adolescents led to a short-
term improvement in physical activity levels. This review
found no medium- and long-term studies that combined
show evidence of physical education programs performed in
the school to promote changes in the habits of children and
adolescents, presenting itself as an important gap to be filled
by studies that intend to identify effective intervention results
of physical activity in adolescents.

Several strategies have been used to increase the physical
activity levels among children and adolescents. This study
verified the implementation of supervised training, the use
of game or questionnaire, guidance to parents about the
importance of physical exercises, psychosocial scale effect,
text messaging on mobile, conversion of questionnaire scores
into METs, and social marketing strategy.

However, the studies that were successful were what used
to instruct parents about the importance of exercise [11],
use of psychosocial shares questionnaire [12], and the use
of pedometer [14], which indicates a path to be followed
in the systematization of physical activity interventions for
the methods to be used indicating that subjective, direct,
and external to the subject methods can be used for this
purpose.

The studies included in this review showed effective
interventions in promoting an active lifestyle outside the
school, but it is believed that if the activities were associated
with the physical education curriculum component, the effect
would be more comprehensive.
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A systematic review carried out by Atkin et al. [23] to
identify interventions aiming to promote physical activity
in adolescents held after school has concluded that these
activities were effective in the short-term, suggesting that
short-term interventions, when meeting the minimum cri-
teria required for the age group analyzed, are more effective
in the period after school.

Dobbins et al. [24] conducted a meta-analysis of 44 stud-
ies with 36,593 participants and verified the effectiveness of
school-based physical activity intervention in the promotion
of health and fitness in children and adolescents. The authors
observed a positive impact of the involvement of participants
in moderate to vigorous activities but with no progression in
the physical activity levels.

Despite the different approaches in terms of population
sample and compared the obtained results presented in this
systematic review, can be highlight as strategies for effective
participation in physical activity intervention programs as
tools, programs drawn up in accordance with the popularity
of activities and evaluation of the frequency of participation,
inclusion of parents in the programs, frequent evaluation
of the intervention of the dose-response to exercise and
use text messaging to encourage youth participation. It is
observed that physical activities performed outside school
are an important tool to encourage behavior change, since
interventions bring positive effects on health-related out-
comes; however, it is believed that interventions should be
carried out within the school context embedded within the
curriculum of physical education, but there is no clear studies
that show how these interventions may accept the claims of
the WHO with regard to frequency, duration, and intensity of
exercise.

Studies indicate that an intervention requires a clear out-
come, so that an intervention with adolescents should have
the intention to change behavior regarding regular physical
activity and other associated behaviors, so there is the need to
follow up after the period of proposed intervention, in order
to determine whether there was a real change of behavior in
the subject.

4.2. Quality of Studies. The use of observational studies last-
ing at least six months and minimum sample size of 100
participants are among the inclusion criteria of this system-
atic review. We believe that experimental studies with this
intervention period and sample size are scarce in literature,
prioritizing quality evaluation by means of the STROBE
guidelines.

However, the studies included in this review showed
high quality, fulfilling the checklist recommendations, and
only one study used pre- and posttest design and the others
included a control group for comparison purposes.

Another important aspect is related to the sample size,
as it is related to the size of the treatment effect, improving
the power of analysis of studies included in this review.
Despite the high quality of studies, the true cause and
effect relations cannot be analyzed due to various forms of
interventions that caused improvements in the treatment

group.

5. Conclusion

This study shows that a small number of high quality items
were successfully related to the intervention of physical
activity in adolescent programs. Due to heterogeneity in
their contents and methodologies, as well as the lack of jobs
that accompany adolescents after the intervention period,
one cannot draw conclusions about the actual effects of the
intervention programs of physical activity on the behavior of
young people.

However, this study points to the need for change on
two fundamental elements: (a) academic, with more elaborate
studies with greater scientific rigor so that this information
will reflect reality and (b) intervention, indicating that there is
need for change in the curriculum of physical education and
physical activity for adolescents (as we expected that physical
education would supply this demand) or as an extracurricular
component.

The results show that for an intervention to be effective
physical activity needs to be structured with the support and
understanding of parents or guardians, having the primary
outcome as exercise and use of direct measures for the
verification of the increased levels of physical activity.

It is believed that it is necessary for medium- and long-
term intervention programs of physical activity in the school
environment, especially considering that the school is the
best place for the behavior of regular practice of physical
activities to be acquired. Moreover, if activities are related to
the physical education curricular component, the effect could
be much more comprehensive.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] T. E C. Cabrera, L. E L. Correia, D. O. Santos et al., “Analisys
of the prevalence of overweight and obesity and the level of
physical activity in children and adolescents,” Journal of Human
Growth and Development, vol. 24, no. 1, pp. 1-6, 2014.

[2] V. Carson, R. L. Rinaldi, B. Torrance et al., “Vigorous physical
activity and longitudinal associations with cardiometabolic risk
factors in youth,” International Journal of Obesity, vol. 38, no. 1,
pp. 16-21, 2014.

[3] L. A. Barufaldi, G. A. Abreu, E. S. E. Coutinho, and K. V. Bloch,
“Meta-analysis of the prevalence of physical inactivity among
Brazilian adolescents,” Cadernos de Sauide Publica, vol. 28, no.
6, pp. 1019-1032, 2012.

[4] C. Currie, S. Gabhainn, E. Godeau et al., Inequalities in
Young People’s Health: HBSC International Report from the
2005/2006 Survey [Internet], 2008, http://www.education.ed
.ac.uk/cahru.

[5] L. L. Hardy, S. L. Bass, and M. L. Booth, “Changes in sedentary
behavior among adolescent girls : a 2.5-year prospective cohort
study;” Journal of Adolescent Health, vol. 40, no. 2, pp. 158-165,
2007.

[6] R. M. Tassitano, J. Bezerra, M. Cecilia et al., “Atividade Fisica
em adolescentes brasileiros: uma revisao sistematica,” A Revista



(10]

(11]

(14]

(15]

(16]

(17]

(20]

(21]

Brasileira de Cineantropometria e Desempenho Humano, vol. 9,
no. 1, pp. 55-60, 2007.

S. C. Dumith, L. C. Muniz, R. M. Tassitano, P. C. Hallal, and A.
M. B. Menezes, “Clustering of risk factors for chronic diseases
among adolescents from Southern Brazil,” Preventive Medicine,
vol. 54, no. 6, pp. 393-396, 2012.

J. W. R. Twisk, “Physical activity guidelines for children and
adolescents: a critical review;” Sports Medicine, vol. 31, no. 8, pp.
617-627, 2001.

S. Amaro, A. Viggiano, A. di Costanzo et al, “Kaledo, a
new educational board-game, gives nutritional rudiments and
encourages healthy eating in children: a pilot cluster random-
ized trial,” European Journal of Pediatrics, vol. 165, no. 9, pp. 630-
635, 2006.

P. L. Bush, S. Laberge, and S. Laforest, “Physical activity
promotion among underserved adolescents: “make it fun, easy,

and popular’y’ Health Promotion Practice, vol. 11, supplement 3,
pp. 795-87S, 2010.

M. F. Hovell, V. L. Irvin, K. E. Schmitz et al., “Parent/child
training to increase preteens’ calcium, physical activity, and
bone density: a controlled trial,” American Journal of Health
Promotion, vol. 24, no. 2, pp. 118-128, 2009.

M. E. Huhman, L. D. Potter, J. C. Duke, D. R. Judkins,
C. D. Heitzler, and F L. Wong, “Evaluation of a national
physical activity intervention for children,” American Journal of
Preventive Medicine, vol. 32, no. 1, pp. 38-43, 2007.

R. Jago, R. G. Mcmurray, K. L. Drews et al, “Method for
measuring electron energy distribution in a plasma focus,
Medicine and Science in Sports and Exercise, vol. 43, no. 8, pp.
1513-1522, 2011.

D.R. Lubans, P.]. Morgan, R. Callister, and C. E. Collins, “Effects
of integrating pedometers , parental materials , and E-mail
support within an extracurricular school sport intervention,”
Journal of Adolescent Health, vol. 44, no. 2, pp. 176-183, 2009.
D. E. Rosenberg, G. J. Norman, J. E Sallis, K. J. Calfas, and K.
Patrick, “Covariation of adolescent physical activity and dietary
behaviors over 12 months,” Journal of Adolescent Health, vol. 41,
no. 5, pp. 472-478, 2007.

WHO, Global Recommendations on Physical Activity for Health,
World Heal Organ, Geneva, Switzerland, 2010, http://medcon-
tent.metapress.com/index/A65RM03P4874243N.pdf.

B. Metcalf, W. Henley, and T. Wilkin, “Effectiveness of inter-
vention on physical activity of children: systematic review and
meta-analysis of controlled trials with objectively measured
outcomes (EarlyBird 54),” British Medical Journal, vol. 345, no.
7876, Article ID 5888, 2012.

M. Grydeland, 1. H. Bergh, M. Bjelland et al., “Intervention
effects on physical activity: the HEIA study—a cluster ran-
domized controlled trial,” International Journal of Behavioral
Nutrition and Physical Activity, vol. 10, article 17, 2013.

C. Lonsdale, R. R. Rosenkranz, L. R. Peralta, A. Bennie, P.
Fahey, and D. R. Lubans, “A systematic review and meta-
analysis of interventions designed to increase moderate-to-
vigorous physical activity in school physical education lessons,”
Preventive Medicine, vol. 56, no. 2, pp. 152-161, 2013.

J. A. Carlson, J. E. Sallis, G. J. Norman et al., “Elementary school
practices and children’s objectively measured physical activity
during school,” Preventive Medicine, vol. 57, no. 5, pp. 591-595,
2013.

R. Lowry, S. M. Lee, J. E. Fulton, Z. Demissie, and L. Kann,
“Obesity and other correlates of physical activity and sedentary

[22]

[23]

The Scientific World Journal

behaviors among US high school students,” Journal of Obesity,
vol. 2013, Article ID 276318, 10 pages, 2013.

E de Meester, F. J. van Lenthe, H. Spittaels, N. Lien, and L. de
Bourdeaudhuij, “Interventions for promoting physical activity
among European teenagers: a systematic review; International
Journal of Behavioral Nutrition and Physical Activity, vol. 6, no.
6, article 82, 2009.

A.J. Atkin, T. Gorely, S. J. H. Biddle, N. Cavill, and C. Foster,
“Interventions to promote physical activity in young people
conducted in the hours immediately after school: a systematic
review; International Journal of Behavioral Medicine, vol. 18, no.
3, pp. 176-187, 201L.

M. Dobbins, H. Husson, K. DeCorby, and R. L. LaRocca,
“School-based physical activity programs for promoting physi-
cal activity and fitness in children and adolescents aged 6 to 18,
The Cochrane Database of Systematic Reviews, vol. 2, Article ID
CD007651, 2013.



