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Background: To analyze prevalence and factors
associated with stages of behavior change for physical activity
in adolescents.

Data sources: A search was performed in SciELO,
PubMed, PsycINFO, SPORTDiscus and LILACS. The
search terms were "behavior change' OR '"stages of change"
OR '"stages of readiness" OR "readiness to change'" OR
"transtheoretical model" OR "process to change'" OR
"decisional balance", and "motor activity" OR "physical
activity" OR '"physical exercise" and "adolescent” OR
"students"'. After the eligibility criteria, 18 articles were selected.

Results: The highest prevalence of adolescents in
the precontemplation, contemplation, and preparation
stages was found in the Germany, South Korea, and
Iran while there were more adolescents in the action and
maintenance in South Korea and Brazil. The evidence
of association indicated that females are more likely to
be in precontemplation, contemplation and preparation.
The evidence was inconclusive for age (in relation to the
precontemplation, contemplation, action and maintenance
stages), economic status (all stages), shift of study (when
stratified by gender) and body composition (all stages). No
association was found with parental level of education.

Conclusion: The findings can help to guide interventions
and further research on the topic of behavior changes for
physical activity in adolescents.
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Introduction
he high prevalence of adolescents with sedentary
I behavior has prompted initiatives to promote the
adoption and maintenance of regular physical
activity.!! Given that an individual's cognitive and
behavioral processes interfere with their intention to
engage in physical activity, the stages of behavior change
for physical activity (SBC/PA) model was postulated.”
The SBC/PA categorizes individuals according to a five-
stage hierarchical model ranging from "least healthy" to
"healthiest".

The precontemplation stage implies that individuals
are not physically active and are unwilling to change
their behaviors in the following six months; individuals
in the contemplation and preparation stage are not
physically active, but intend to change their behaviors,
respectively, in the following six months and 30 days;
the action and maintenance stage means that individuals
have been physically active, for less than six months
and for more than six months, respectively."”!

Individual factors potentially associated with SBC/PA,
such as sex, age, level of education, economic status, study
shift and physical fitness, have been studied.”’ Review
articles on SBC/PA in adolescents are lacking.™" A
review conducted by Dumith et al”’ indicated that older
female individuals with a lower educational background
and inadequate levels of physical fitness were more
likely to be in risk behavior stages (precontemplation,
contemplation, and preparation). The fact that a study
population comprises only adults limit the planning of
specific interventions for adolescents with risk behaviors,
since those two age groups differ in psychological,
physical, and social aspects."’
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In reviewing the literature on the prevalence and
factors associated with SBC/PA in adolescents, we
expect to assist in: 1) identifying the production of
scientific knowledge on the subject; 2) understanding
socio-cultural and methodological aspects that interfere
with variation in these prevalences; 3) targeting specific
interventions for different countries and regions; 4)
understanding the influence of sociodemographic
characteristics and physical fitness on the willingness
to perform physical activities; 5) building evidence to
identify individuals more exposed to risk behavior for
physical inactivity to prioritize interventions.

This study seeks to answer the following questions:
"How the prevalence of SBC/PA is presented in several
studies and what factors may explain these prevalences?
Adolescents with individual factors are more susceptible
to risk behavior stages?" We aimed to find variations
in the prevalence of SBC/PA due to the diversity of
methodological aspects (study location, type of sample,
physical activity recommendation used), and that evidence
demonstrating that adolescent females, with advanced age,
with parents of low schooling, low income, students of the
night shift and inadequate levels of physical fitness are at
risk behaviors stages.

The aim of this study was to analyze the studies of
prevalence of SBC/PA and the evidence of association
between the SBC/PA and sociodemographic factors
(sex, age, parental level of education, economic status,
study shift) and components of health-related physical
fitness (body composition, muscle resistance/strength,
flexibility, and aerobic fitness) in adolescents.

Methods

A systematic search was performed in five scientific
databases (PubMed, SciELO, PsycINFO, LILACS, and
SPORTDiscus). These databases were chosen based
on the following reasons: 1) open access; 2) number
of publications and number of indexed journals; 3)
publications focusing on behavior and physical activity.
The authors elaborated three blocks of descriptors:
Block 1 contains descriptors for the dependent variable
("behavior change", "stages of change", "stages of
readiness", "readiness to change", "transtheoretical
model", "process to change", "decisional balance"); Block
2 for the type of behavior ("motor activity", "physical
activity", "physical exercise"); and Block 3 for population
("adolescent", "students"). These combinations were
synthesized using the Boolean operator "OR" within each
block, and "AND" among blocks. No database automatic
filter was used. The search process was concluded in
October 2014, which was considered the final period of
observation for all databases.
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Criteria of inclusion

The criteria of inclusion were: 1) adolescent's population
(age 10-19 years or a mean age within that range)
according to the World Health Organization;'® 2) articles
with a cross-sectional or longitudinal design; 3) articles
published in Portuguese, Spanish and English.

Criteria of exclusion

The exclusion criteria were: 1) studies that did not rely on
the transtheoretical model for physical activity; 2) theses
and dissertations; 3) articles of review, intervention,
validation and/or reproducibility; 4) studies with specific
populations (acute or chronic disease, physical or
intellectual disability).

Procedures

The authors of the current work used the method of
systematic review in pairs of reviewers. First, article
titles and abstracts were reviewed, duplicate articles
were identified, and articles were excluded according to
the exclusion criteria. Subsequently, the full-text articles
were examined and included if they met the criteria. The
references of the included articles were also examined;
however, no study from the list was deemed eligible for
inclusion. If no consensus was reached between pairs, a third
reviewer was requested to settle the dispute. The Fig. shows
a flow diagram of article search, selection and exclusion.

|Articles identified in the systematic search (n:1021)|

| |PsycINFO| |
(n=93)

SPORTDiscus
(n=86)

SciELO
(n=238)

PubMed
(n=200)

LILACS| |
(n=403)

[
[Duplicate articles (7=637)|

Articles eligible for Articles excluded after title and
full-text review (n=76) abstract review (#=307)

Articles excluded|  |Grounds for exclusion: || Grounds for exclusion:
after full-text Intervention articles (7=11)|| Review articles (7=36)
review (n=58) Articles with modified || Validation articles (n=21)
SBC/PA (r=2) Articles without SBC/PA (1=155)
Articles with SBC/PA Articles with other theoretical
for obese persons (7=3)|| frameworks (n=33)
Asticles included Articles with a different|| Dissertations and theses (n=22)
. thc cs Include age group (=38) Intervention articles (n=30)
mthesystematic || xicjes with SBC withou| Articles with a different
review (+=18) PA (1=2) population (7=9)
Review articles (7=2) || Article in another language (n=1)

Articles contained prevalence data for SBC/PA (n=18)

Articles contained data of association between SBC/PA and sex (n=12)

Articles contained data of association between SBC/PA and age (n=10)

Articles contained data of association between SBC/PA and parental schooling (#=2)
Articles contained data of association between SBC/PA and economic status (n=4)
Articles contained data of association between SBC/PA and study shift (#=2)
Article contained data of association between SBC/PA and body composition (7=1)

Fig. Study flow diagram for article search, seletion, and exclusion.*:
one more stage, "relapse", was added; i: the SBC model was used in the
study, but to assess another risk behavior. SBC/PA: stages of behavior
change for physical activity.
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The articles reviewed in the present study contained
the following potential correlates of the SBC/PA:
sociodemographic factors (sex, age, parental level of
education, economic status, and study shift) and health-
related physical fitness (HRPF) components (body

Table 1. Studies on the prevalence of SBC/PA in adolescents

composition, muscle resistance/strength, flexibility, and
aerobic fitness). However, to broaden the search and

prevent the exclusion of potentially relevant studies,

no search terms were used for the sociodemographic
variables and HRPF components; the selection of

. Sample . Prevalence SBC/PA (%)
Author, year Location " Age  Sampling Adopted recommendation for PA PC C P A M
Frenn et al, 2003*" Not provided 221 11-14 Convenience 20 min, 3 times/wk (vigorous)+30 min, Total 40 80 9.0 26.0 53.0
most d (moderate) (NR) F ) .
M No stratification
Kim, 2004® Seul, South Korea 671 13-18 Random 30 min, 3 times/wk (ACSM, 1990)*"! Total ~ 17.5 16.6 20.4 283 17.2
(northern areas) F 247 28.1 205 203 6.4
M 103 5.1 203 36.3 28.0
Berry et al, 2005%? Not provided 327 15-17 Convenience 15-60 min, 3-5 times/wk (ACSM, Total 1.9 6.1 234 164 51.8
1978) F . .
M No stratification
De Bourdeaudhuij Flemish Community, 5931 12-17 Random, Not provided Total 11.5 16.0 13.8 8.3 50.4
etal, 2005” Belgium representative F 132 202 17.1 8.8 40.7
- M 88 93 86 7.6 657
Frenn et al, 2005” Not provided 127 X=12.75Convenience  Not provided Total 119 44 82 29.1 46.2
l;/[ No stratification
Reis et al, 2005""  Brazil (city not 488 14-17 Convenience 30 min, >5 times/wk (moderate)+  Total 55223 145 17.8 39.8
provided) 20 min, 3 times/wk (vigorous) (NR) F 7.1 252 20.0 18.6 29.0
M 42 20.1 104 173 478
Souza et al, 2005"" Recife, Brazil 2271 15-17 Random, stratified,Not provided Total 54 20.7 354 114 269
representative F 7.0 26.1 369 10.3 19.6
M 34 143 337 12.7 359
Brucksch et al, Bremen, Germany 1251 16-19 Random 60 min, >5 times/wk (Prochaska Total 29.8 22.0 10.7 3.4 332
2008 etal, 2001) F 30.0 269 11.7 4.5 269
M 295 19.1 9.7 23 393
Sas-Nowosielski, Katowice, Poland 1251 16-19 Not provided 30 min, >3 times/wk (NR) Total 7.5 11.3 432 13.1 247
20077 F 79 12.5 46.8 133 193
_ M 6.9 92 365 12.6 34.7
Driskell et al, United States 1116 X=15 Notprovided 60 min, 5-7 times/wk (NR) Total
2008 (22 states) X=10.1 104 149 32.0 86 34.1
X=123 14.7 12.2 162 13.8 43.2
X=15.8 26.0 21.1 159 85 285
ll;[ No stratification
Silvaet al, 2010 Simao Dias, Brazil 281 15-20 Random, stratified,Not provided Total 6.7 13.5 45.6 10.7 23.5
representative F 74.1 25.9
M 52.3 47.7
Viana et al, 2010™ Florianopolis, 400 14-18 Random, Not provided Total 9.8 82 145 134 542
Brazil representative F 13.3 10.2 18.9 15.3 42.0
B M 64 58 70 11.1 694
Huetal, 2011%"  Mexico City, 693 X=19.5 Convenience 20-60 min, 3-5 times/wk (Marcus  Total 2.5 11.6 22.8 26.6 36.6
Mexico et al, 1992)* F o
M No stratification
Silvaetal, 2011" Brazil (SCand 1065 14-17 Random, 60 min/d (Cavill et al, 2001)> Total
MG) representative SC 23 9.0 328 14.0 419
MG 39 18.1 381 129 269
i/l No stratification
Oliveira et al, Recife, Brazil 4207 14-19 Cluster, Not provided Total 95 212 21.8 164 31.1
20121 representative F 122 249 243 147 239
M 55 158 17.9 18.9 419
Pelegrini et al, Florianopolis, 1108 14-18 Cluster, Not provided Total 5.1 188 29.5 112 354
20131 Brazil representative F 6.4 247 303 11.5 27.1
M 30 9.8 284 10.8 48.1
Sanainasab etal, Khorramabad, Iran 1551 12-14 Random, 300 min/wk (NR) Total 55 260 458 188 3.8
2013 representative F 74 313 46.1 141 1.1
M 44 225 457 219 55
Burns et al, 2014*" Republic of Ireland 871 12-18 Convenience 30 min, 5 times/wk (NR) Total 4.0 22.0 10.0 14.0 50.0
(nine countries) F . .
M No stratification

SBC/PA: stage of behavior change for physical activity; PA: physical activity; PC: precontemplation; C: contemplation; P: preparation; A: action;
M: maintenance; NR: no references; X: mean; SC: Santa Catarina state; MG: Minas Gerais state; ACSM: American College of Sports Medicine; F:

female; M: male.
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studies containing those variables was done by hand
search. A summary of evidence of the association
studies was prepared according to Sallis et al"”’ for each
SBC/PA. Agreement between results was estimated by
the proportion between the number of studies indicating
the direction of the association and the total number
of studies reviewed. This procedure is used in reviews
concerning physical activity and enables the assessment
of agreement between findings."”’

Results

In total, 1021 studies were identified in the systematic
search. The duplicate articles (n=637) were excluded,
which resulted in 384 studies for title and abstract review.
In this process, 76 articles were selected for full-text
reading; after content analysis, 18 articles were included
in the present review. All included studies contained
prevalence data for SBC/PA, with some studies presenting
prevalence data discriminated by sex (n=11)."*"*

Of the studies that examined associations between
SBC/PA and sociodemographic variables, twelve with
sex,”" ten with age,™”"""*"”! two with parental level of
education,"*'"* four with economic status'"'*'” and two
with study shift."*'* Regarding the association between
the SBC/PA and HRPF, one study'” analyzed only one
of the components of HRPF (body composition). No
other study reviewed assessed associations with the
other HRPF components (muscle strength/resistance,
flexibility, and aerobic fitness).

The characteristics of the studies assessing the
prevalence of SBC/PA in adolescents are depicted in
Table 1. The studies were published between 2003 and
2014. Seven of them were carried out in South American
countries,!"”">'") three failed to mention the study
location,”*****! two were conducted in North America,”**”)
two in Asia,”™'” and four in European countries.”'”'**”
All included studies (n=18) were cross-sectional. Total
prevalence rates for SBC/PA varied: from 1.9%"” to
29.8%"" for precontemplation; 4.4%"* to 26.0%"""’
for contemplation; 8.2%"* to 45.8%""® for preparation;
8.3%" to 29.1%" for action, and 3.8%" to 54.2%"" for
maintenance. Studies assessing the association between
SBC/PA and sociodemographic factors and/or body
composition are listed in Table 2.

In the summary of evidence for the sociodemographic
variables (Supplemental Table), studies with
convenience sampling and those that not providing
this methodological information were not included.
The studies on the association between SBC/PA
and sex showed girls were more likely to be in the
precontemplation, contemplation, and preparation stages.
The literature reports that the association between SBC/
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PA and age is discrepant. Some studies indicated that older
adolescents were more likely to be in risk behavior stages
while others showed no association. When stratified by
sex, the studies showed that younger male adolescents
were more likely to be in the maintenance stage. By
contrast, the studies that analyzed the association between
SBC/PA and parental level of education indicated no
association.

The literature was inconclusive with respect to the
association between SBC/PA and economic status, since
individuals of lower economic status were in stages of risk
behavior in some studies while others found no association.
One study found higher prevalence of boys of the night
shift in the maintenance stage."”’ Regarding the evidence
for HRPF, the studies were inconclusive when analyzing
the association of body composition and all SBC/PA, since
both underweight and overweight were associated with risk
behavior stages (Supplemental Table).

Discussion
Since the 1980s, the SBC model has been used for
interventions on health-related risk behaviors-initially
aimed at tobacco smoking.”” Concerning physical
activity, the first study to propose the use of the model
was published around one decade later.” Since then,
the number of publications with adult studies that
investigated the correlates of SBC/PA greatly increased,
especially from the year 2000 onwards.” It is believed
that studies involving adolescents were carried out
later (in the period 2003-2005) because this age group
is relatively free from chronic diseases; and thus,
understanding the risk factors for such diseases (e.g.,
insufficient physical activity) was not considered as a
priority of this age group.”"’ However, as the prevalence
of physically inactive adolescents increased and early
preventive actions in health were promoted, scientific
interest in changing this behavior also increased.””

Studies have revealed a greater concentration of
research in South America. Increased research funding
in South America may be an explanation for this
finding."” The increase in research in South America is
the beginning to develop the promotion of health and
physical activity in this population. *¥

About 40% of included studies were conducted
in Brazil. The fact that the prevalence of overweight
among adolescents have quadrupled from 1975 to 2009
could justify the increase of epidemiological studies on
physical activity, since changes in this behavior would
promote reduction of public health costs and reduce the
leading cause of deaths from chronic diseases in the
long term.”*** There has been an increasing interest of
Brazilian researchers in assessing individuals at school
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age, unlike what was found in various international
surveys that were not included in this review for
evaluating university population (mean age >19 years).
In Brazil, access to schools for adolescents aged 15-19
years is 87.7% (regardless of economic level); therefore,
school is an important place for monitoring the health of
students."™

When discussing the variation in prevalences for each
SBC/PA association, the identification of study location,
type of sampling and physical activity recommendation
influence the outcome.”” The lowest prevalences in the
precontemplation (1.9%), contemplation (4.4%) and
preparation stages (8.2%) were found in studies with
convenience sampling.”>** The selection bias present in
convenience sampling may have distorted the estimated
prevalences (selecting more active individuals), and
caution should be taken when extrapolating those data.

In contrast, the highest prevalences in the
precontemplation (29.8%), contemplation (26.0%) and
preparation stages (45.8%) were found in studies that
classified those who performed at least 300 minutes
per week of physical activity as very active."*"® These
data are worrisome, since epidemiological evidence of
young individuals indicated that the effects of physical
activity on health are due to the regular practice of
minimum 60 minutes on five days a week.”” Although
this recommendation has been indicated, some studies
included in the review used earlier recommendations
that were less rigid,"*'*”) which makes classification of
stages discrepant across studies.

The lowest prevalence in the action stage was found
in a study conducted in Belgium (8.3%); however,
the prevalence of individuals in the maintenance
stage was 50.4% in this study.”’ This high prevalence
of adolescents in the maintenance stage was due to
actions that encouraged social support and increased
self-efficacy that were developed in Belgium."**” The
lowest prevalence of individuals in the maintenance
stage (3.8%) was found in adolescents from Iran."®
Cultural aspects of the country could account for these
higher rates. For example, the heavy demands placed on
adolescents for academic performance, the lack of safe
and easily accessible venues for the practice of physical
activity, poor social support, low self-esteem, lack of
information on physical activity.”"

Studies with higher prevalence in action (29.1%)
and maintenance stages (54.2%) did not indicate
recommendations of physical activity patterns.”*** The
lack of methodological information from the studies limits
this discussion. Many of these studies did not present the
recommendation of physical activity used.) We emphasize
the importance of the presentation of physical activity
recommendation used in future research to contribute to
further analysis on the variation of these prevalences.
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According to the analysis of SBC/PA correlates,
females were more likely to be in the precontemplation
(100% agreement between studies), contemplation
(100% agreement) and preparation (90% agreement)
stages while males were more prevalent in the action
and maintenance stages (72% and 100% agreement,
respectively). The literature stresses that females are
less engaged in physical activity than males due to
sociocultural factors, since they are directed to home-
making and family care."”™

There was inconclusive evidence for the association
between SBC/PA and age in studies with overall data
for the precontemplation (57% agreement between
studies), contemplation (57% agreement), action (42%
agreement) and maintenance (57% agreement) stages.
The inconsistency in the action stage indicates that few
studies support either a positive or negative association
and more studies are warranted.”” The studies with data
stratified by sex that assessed the association of age with
the SBC/PA only found an association among males
for the maintenance stage, with younger individuals
(<16 years old) more likely to be in that stage. Of note,
only 30% of the studies performed this type of analysis,
which was insufficient to provide stronger evidence.

The literature is inconclusive with respect to the
association between SBC/PA and economic status (50%
agreement).!""'>" One possible explanation is that the
three studies that assessed SBC/PA versus economic
status were developed in distinct regions of Brazil, a
continent-sized country with a variety of lifestyles and
regional inequalities that influence the living conditions
of the population.”” No association was found between
SBC/PA and economic status in the study by Silva et al
conducted in the Brazilian Southeast and South."” Those
regions are the richest in the country,”” as opposed to
the Northeast, where the studies of Souza and Duarte,!""
and Silva et al'” found increasing economic status with
the progress through the SBC/PA. Further studies are
required to confirm these findings because all the three
studies were conducted in Brazil.

Studies that analyzed the relationship between SBC/
PA and study shift presented contradictory data when
stratified by gender (50% agreement). It is noteworthy
that surveys were conducted in areas with significant
cultural and social differences””*” which can influence
the characterization of students from different shifts.

The studies assessing the association between
SBC/PA and body composition'"” yielded inconclusive
results (50% agreement), since one study found that
underweight individuals were more likely to be in
inactive stages while another showed overweight/
obese individuals to be more likely to be in inactive
stages. Body composition seems to interfere with the
willingness to engage in physical activity. Underweight
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individuals may have fatigue and malaise as a result
of impaired growth and metabolic alterations.""
Excess adiposity can limit the performance of certain
exercises and impact one's self-esteem and motivation
to practice.””) The fact that only two studies analyzing
the relationship between SBC/PA and body composition
does not indicate that such evidence is conclusive.

One limitation of the present review is the fact that
no instrument was used to calculate the methodological
quality score of the studies, because of the lack of
robust instruments with specific criteria to evaluate
cross-sectional studies. But aspects of methodological
quality were pointed out in the present review
(sampling procedure and recommendation of physical
activity).

One noteworthy strength of this review is that it
fills a gap in the scientific literature, which offers no
review of prevalence and correlates of SBC/PA in
adolescents. The results of the current review identified
methodological aspects of the studies that could have
influenced the study outcomes. In addition, this review
encompassed the entire age range of adolescence
(10-19 years). The summary of evidence listed the
recommendations of studies given the inconclusive
results, or possibilities of further studies of aspects that
are still unclear. The current study did not establish
a timeframe for the search, which could suggest
publication bias depending on the period of the studies
retrieved. Five databases were searched-one in the
field of psychology (PsycINFO), three international
(PubMED, SciELO and SPORTDiscus), and another
from Latin America (LILACS)-which allows for an
overview of the body of research on this subject.

Conclusions
The highest prevalence rates of risk behavior

(precontemplation, contemplation, and preparation)
were found in the United States, South Korea, and
Iran, while the highest rates of preventive behavior
(action and maintenance) were found in South Korea
and Brazil. Female adolescents were more likely to be
in risk behavior stages (precontemplation, contemplation
and preparation), while males were more prevalent in
preventive health behavior stages (action and maintenance).
The studies analyzing the age variable from overall data
presented inconclusive evidence for the precontemplation,
contemplation, action, and maintenance stages; however
the studies with sex stratification only found an association
for males in the maintenance stage (greater prevalence of
younger individuals). The variables including economic
status, study shift and body composition yielded
inconclusive results of association across the SBC/PA
because of the lack of studies.
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