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ORIGINAL ARTICLE

Effect of an interdisciplinary intervention
with motivational approach on exercise
capacity in obese adolescents:

a randomized controlled clinical trial

Efeito de intervencao interdisciplinar com abordagem
motivacional na capacidade de exercicio em adolescentes
obesos: ensaio clinico controlado randomizado
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ABSTRACT

Objective: To evaluate the effect of an interdisciplinary intervention with a motivational approach
on exercise capacity and usual physical activity levels in overweight and obese adolescents.
Methods: This is a randomized, controlled clinical trial with single blinding of subjects. Adolescents
aged 15 to 18 years with overweight and obesity (body mass index = 85 percentile) were included.
The adolescents were randomized into two groups: interdisciplinary intervention or control —
traditional approach aiming at lifestyle modifications. The initial evaluations were carried out,
including the cardiopulmonary exercise test and the physical activity level measurement by using the
International Physical Activity Questionnaire and a pedometer. The evaluations were performed in
two moments: time zero (time of inclusion in the study) and after 3 months (end of intervention).
There were 12 sessions with weekly meetings. Results: A total of 37 participants were
included, 19 in the Intervention Group. There were no significant differences in the baseline
demographic, anthropometric and physical activity characteristics between groups, with mean
age of 17.3=1.0 years in the Control Group, and 16.8+0.9 years in the Intervention Group
(p=0.14). The motivational intervention did not cause significant differences (p>0.05) in the
comparison of the variables of exercise capacity and usual physical activity (questionnaire
and pedometer) between groups. Conclusion: The intervention with a motivational approach
did not alter exercise capacity and levels of usual physical activity in overweight and obese
adolescents.

Keywords: Obesity; Overweight; Adolescent; Motivational interviewing; Exercise; Motivation

Clinical Trial Registry: NCT02455973 and REBEC: RBR-234nb5.

RESUMO

Objetivo: Avaliar o efeito de uma intervencéo interdisciplinar com abordagem motivacional na
capacidade de exercicio e no nivel de atividade fisica habitual em adolescentes com sobrepeso e
obesidade. Métodos: Trata-se de ensaio clinico controlado, randomizado, com cegamento (nico
dos individuos. Foram incluidos adolescentes com idade entre 15 e 18 anos, com sobrepeso
e obesidade (indice de massa corporal = percentil 85). Os adolescentes foram randomizados
em dois grupos: intervencéo interdisciplinar motivacional ou controle — abordagem tradicional,
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visando & modificagéo do estilo de vida. Foram realizadas as avaliacoes

nivel de atividade fisica por meio do International Physical Activity
Questionnaire e do pedometro. As avaliagées foram realizadas em dois
momentos, no tempo zero (inclusdo no estudo) e apés 3 meses
(término da intervengao). Foram realizadas 12 sessdes com encontros
semanais. Resultados: Foram incluidos 37 participantes, sendo
19 no Grupo Intervencéo. Nao houve diferengas significativas nos
dados basais de caracteristicas demograficas, antropométricas e de
atividade fisica entre os grupos, e a média de idade foi de 17,3=1,0
anos no Grupo Controle e 16,8+0,9 anos no Intervencéo (p=0,14).
A intervencdo motivacional nao provocou diferengas significativas
(p>0,05) na comparagéo das varidveis de capacidade de exercicio e
atividade fisica habitual (questionario e pedometro) entre os grupos.
Concluséao: A intervengdo com abordagem motivacional néo alterou
a capacidade de exercicio e os niveis de atividade fisica habitual em
adolescentes com sobrepeso e obesidade.

Descritores: Obesidade; Sobrepeso; Adolescente; Entrevista motivacional;
Exercicio fisico; Motivagao

Clinical Trial Registry: NCT02455973 and REBEC: RBR-234nb5.

INTRODUCTION

Obesity is one of the most concerning public health
problems of the 21% century, having as main causes
genetic and non-genetic factors.) In children and
adolescents, growing concern is generated due to the
great risk of association with diseases that modify
blood pressure, triglycerides and cholesterol levels.>?
In parallel, we note an increase in sedentary behavior
in the pediatric age range as a result of increasing use
of new technologies and lack of incentives for physical
activity in schools and homes.*>

In this sense, strategies for lifestyle changes become
important by means of regular physical activity and
adherence to a healthier diet, contributing towards the
prevention and treatment of some cardiovascular risk
factors.® It is already known that physical activity in
adolescents decreases the risk of cardiovascular diseases
in adults, and contributes towards the prevention of type
2 diabetes mellitus and cardiovascular diseases, even
without reducing body weight.” Thus, the search for
alternatives that contribute towards a change in lifestyle
have been increasingly considered.®

Studies have investigated different models that
might modify health-related behaviors, including
the Transtheoretical Model (TTM) of change,*!'V)
which aims to understand, measure, and intervene
in behavioral change.!” It is divided into stages that
represent when change occurs and the degree of
motivation to perform it.(1?

One of the factors that may interfere in the
performance of treatment is motivation.!® Therefore,
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the use of the motivational interview (MI), along with
the TTM, can contribute in this regard, considering that
it deals with a type of care that evokes in the patients
the motivation to make behavioral changes in the
interest in one’s own health.(

Allied with TTM, the MI constitutes an alternative
therapy to approach behavior change, which stimulates
a constructive relationship between the healthcare
professional and the patient, seeking to provide better
treatment results. Considering that adolescents tend
to spend a lot of time in sedentary activities, and that
regular practice of physical activity reduces the risk
of chronic diseases, the study of an interdisciplinary
intervention with a motivational approach is justified
for overweight and obese adolescents.

OBJECTIVE

To evaluate the effect of an interdisciplinary intervention
with a motivational approach on exercise capacity and
the level of daily physical activity in adolescents who
are overweight and obese.

METHODS

This is a randomized, controlled, single blind study,
recorded in both, REBEC (RBR-234nb5) and Clinical
Trials (NCT02455973), which followed the CONSORT
recommendations.”® The study included adolescents
aged between 15 and 18 years, and body mass
index (BMI) consistent with overweight or obesity
(=85™ percentile). Excluded individuals were those
who presented with any absolute contraindication
(musculoskeletal, neurological, vascular, pulmonary,
or cardiac problems) for physical activity, diagnosis
of severe psychiatric disorders, and/or presence of
significant cognitive damage, gestation, diagnosis of
type 1 diabetes mellitus, and difficulty in returning for
check-ups. The study was approved by the Research
Ethics Committee of the Pontificia Universidade
Catolica do Rio Grande do Sul (PUCRS), opinion
number: 2.012.173, CAAE: 65233516.5.0000.5336. All
parents and/or legal guardians signed the Informed
Consent Form (ICF), and the adolescents signed the
Assent Form (AF).

Recruitment of participants occurred by digital
media, television, and radio. After showing initial
interest, the adolescents were contacted by telephone
to participate in a triage. At this point, they were
explained the objectives of the study, and the inclusion
and exclusion criteria were evaluated by means of
anthropometric assessment and clinical data. After
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verifying eligibility criteria and obtaining the written
consent from the parents and/or legal guardians, the
adolescents were randomized through the Research
Randomizer software, version 4.0, to participate in
the traditional approach (Control Group — CQG)
or interdisciplinary intervention (Intervention Group
— IG), seeking to modify lifestyle. One member of
the research team was responsible for the blinding
attribution of each participant and allocating them
to one of the two experimental groups.

Posteriorly, primary assessments were scheduled
for all participants with the research team. The
evaluations included the cardiopulmonary exercise
test (CPET) and checking the level of daily physical
activity, by means of a questionnaire and of an objective
measurement (pedometer). Evaluations were made at
the Pediatric Physical Activity Laboratory at two times:
time zero (moment of study inclusion) and after 3
months of intervention (end of the intervention).

The interventions were performed as per the
protocol published in the International Journal of
Clinical Trials,"® in 12 sessions for each group, briefly
described below.

In the CG, the focus of the sessions was the
development of skills, by means of educative actions
in health, using transmission pedagogy, in which the
adolescents only received instructions about what they
should do to modify eating habits and physical activity
engagement. The group was led by a team composed of
one member from each area, nursing, physical therapy,
nutrition, and psychology, e followed a lecture schedule
that covered the cardiovascular risk factors and their
prevention. The meetings were held weekly, lasting for
one hour, during 3 months.

In the IG, sessions were focused on the development
of skills, by educative actions in health that afforded
the development of autonomy and empowerment for
the change in eating habits and physical activity, based
on interdisciplinary motivational strategies. Meetings
were held in the presence of a member of the nursing,
physical therapy, nutrition, and psychology teams,
lasting for one hour, during 3 months. In the first
60 minutes, health themes were addressed using the
technical bases of the MI. At the end, 30 minutes
were used so that the participants, together with the
research team, could have an experience of the practice
of guided physical activity, using the interactive
videogame, Xbox. Inclusion of this moment of exercise
sought to motivate the participant to include other
sessions during the week. Intervention in this group
allowed greater interaction between the health
professionals and the adolescents, and encouraged
active participation of the young people.

In both groups, meetings were held only with
the parents or legal guardians of the adolescents.
These meetings happened at the start and end of the
intervention, with the objective of involving the family
in the process to change lifestyle of the adolescents.
More information about the sessions can be found in
the study protocol.1®

The primary endpoint of the study was the peak
oxygen consumption (VO,peak) and the secondary
endpoint was the level of daily physical activity.
Additionally, a questionnaire was used that addressed
sociodemographic data (age, sex, social class, skin
color), and an anthropometric evaluation was made.

Measurements of body weight and height were
triplicated or until obtaining two identical values.
Body weight was measured with the individuals in
orthostatic position, barefoot, with a minimum amount
of clothes, using a previously calibrated digital scales
(G-Tech, Glass 1 FW, Rio de Janeiro, Brazil) with 100g
precision. Height was measured by means of a portable
stadiometer (Altura Exata, TBW, Sao Paulo, Brazil) with
precision of one millimeter, in orthostasis, with feet
bare and parallel, and arms extended along the body.

The CPET was done as per recommendations of
the American Thoracic Society (ATS) and American
College of Chest Physicians (CHEST).("? All the tests
were performed at room temperature between 22
and 24°C, and relative air humidity of around 60%.
The assessment was done on a computerized system
(Aerograph, AeroSport®, USA), coupled with a gas
analyzer (VO,,,, MedGraphics®, USA), and utilizing
a treadmill (KT-10400, Inbramed®, Brazil). The
variables collected during the test included VO ,peak,
the production of carbon dioxide (VCO,), minute
ventilation (V,), respiratory exchange ratio (RER),
ventilatory equivalents for oxygen consumption
(V/VO,) and for production of carbon dioxide
(V/VCO,), and the maximum heart rate (HRmax). The
test was done with the ramp protocol, adapted according
to a prior study.!® Participants were instructed to walk
for 2 minutes to adapt to the treadmill, with a velocity
of 3km/hour and no inclination. After this, there were
speed increments of 0.5km/hour at every minute, with
inclination set at 3% until the end of the test. All
subjects were encouraged to keep up the rhythm until
exhaustion or the appearance of limiting signs and/or
symptoms (dyspnea, leg pain, and/or dizziness). To
consider the test as maximal, at least three of the
following criteria were to be observed: exhaustion
of the participant, RER >1.0, HRmax>85% of the
estimated HR (formula: 220 - age), and the presence
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of a plateau in VO, At beginning and end of
the test, data were collected regarding HR and
peripheral oxygen saturation (SpO,), by means of a
pulse oximeter (Nonin®, Minneapolis, USA), blood
pressure (sphygmomanometer BIC, Itupeva, Brazil),
and subjective perception of dyspnea and fatigue
of the lower limbs evaluated by the modified Borg
scale.?) Heart rate and SpO, were monitored during
the entire CPET protocol.

To rate the level of the adolescents’ daily physical
activity level, the short version of the International
Physical Activity Questionnaire (IPAQ)®» was used.
This validated questionnaire covers questions about
the previous 7 days, evaluating the frequency and time
spent on moderate and vigorous activities and walks,
besides the time spent in seated activities. The endpoint
of this instrument is based on the time spent (minutes)
in each one of the activities; those who engaged in
at least 150 minutes of moderate intensity physical
activity were classified as active.?? With the purpose
of evaluating the activities carried out in everyday life
in an objective manner, the adolescents also used,
at the start and end of the intervention, a pedometer
(DIGI-WALWER Electronic Pedometer SW700/701).
Thus, during 7 days of use, the device recorded the
quantity of steps, the distance covered, and the calories
burned by the individuals. Participants were instructed
to use the device on their waist for 7 days, on the
right side, next to the iliac crest, taking it off only for
sleeping, bathing, or any contact physical exercise.
These instruments were given out along with oral and
written instructions about them. Later, the devices were
retrieved for data analysis and comparison with the
data obtained from the questionnaires.

Calculation of the sample size was based on the
variability of the VO, peak, since this is the primary
endpoint variable. Data from evaluation of the
adolescents at the same laboratory were also used.
Considering a mean of VO, of 30.55mL.kg'.min", a
standard deviation of 4.09mL.kg'.min?!, a minimal
difference to be detected of 2.7mL.kg'.min’!, and
power of 80% (i-B), and assuming a significance level
of 5% (a=0.05), the sample size was estimated at
17 participants per group.

For statistical purposes, the normality of the
data was assessed by means of the Shapiro-Wilk test.
Continuous variables, with symmetric distribution,
were presented as mean and standard deviation, while
asymmetric data were shown as median and interquartile
range. Categorical data were expressed as absolute and
relative frequency. The independent Student’s ¢ test
or the Mann Whitney test were used to compare the
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characteristics between the groups, according to the
symmetry of the data. Comparisons between the times
before and after the intervention in both groups were
done by paired Student’s ¢ test or by Wilcoxon test. All
the analyses and the data processing were performed
with the (SPSS) version 18.0 (SPSS Inc., USA). The
adopted significance level was p=<0.05.

RESULTS

From a total of 30 subjects allocated to each group, 18
adolescents completed the study in CG, and 19 in IG.
figure 1 presents the flowchart of the study with data
on subject selection and reasons for exclusion.

The mean age of the participants was 17.3+1.0
years in the CG and 16.8%+0.9 years in the IG, with
a predominance of the female sex in both groups.
The mean BMI (Z score) was about 2, in which 17
(45.95%) adolescents were classified as overweight
and 20 (54.05%) as obese. The median of time spent
in moderate and vigorous physical activity was
less than 300 minutes/week, and the time spent
sitting/lying down was more than 800 minutes/
week, indicating a behavior of inactivity. The mean
of steps a day was 5,148.1+1,691.2 in the CG and
4,009.2+1,381.5 in the IG. No significant baseline
differences were found (p>0.05) in the comparison
of demographic, anthropometric, and daily physical
activity characteristics between CG and IG (Table 1).

| Enrolment | | Evaluated as to eligibility (n=109)
Excluded (n=49)
- Did not satisfy inclusion

criteria (n=25)
- Refused to participate (n=20)
- Other reasons (n=4)
| Randomized (n=60) I
J' { Allocation | l
Allocated at the intervention with Al d at the inter isciplinary

the traditional approach - GC (n=30) motivational intervention - Gl (n=30}

| Follow-up .

Lost in follow-up (n=12} Lost in follow-up (n=11)

- Excessive absences (n=4)
- Non-availability of time (n=5}
- Reasons not informed (n=3}

- Excessive absences (n=4)
- Non-availability of time (n=3)
- Reasons not informed (n=4)

l Analysis l

J

Analyzed (n=18)

CG: Control Group; IG: Intervention Group.

Figure 1. Flowchart of study participants

Analyzed (n=19)
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Table 2 shows the comparison of the variables of  187.7+10.3bpm. The mean VO, at peak of exercise in
the CPET between CG and IG at baseline. The mean  CG was 25.4+5.0mL.kg!.min?, and in IG, 27.9%5.6mL.
HR in CG was 186.0+10.1bpm, and in IG, it was  kg'.min", while the VO, at the anaerobic threshold

Table 1. Comparison of demographic, anthropometric, and levels of daily physical activity characteristics between the Control and Intervention Groups at baseline

Evaluated variables CG (n=18) 1G (n=19) p value
Demographic characteristics
Age, years 17.3£1.0 16.8=0.9 0.139
Female sex 14(77.8) 14(73.7) 1.000
Anthropometric
Body mass, kg 94.1+24.4 96.6+17.9 0.728
Height, cm 163.2+84 167.0£9.5 0214
BMI, absolute 34.9+6.1 34.4+44 0.805
BMI, Z score 2.0+05 2104 0.829
BMI, percentile 96.5+3.7 975+2.4 0.377

Levels of physical activity

Questionnaire, minutes/week

Vigorous activities 70.0(0.0-141.2) 89.5 (60.0-300.0) 0.233
Moderate activities 125.0 (60.0-240.0) 90.0 (60.0-150.0) 0.558
Walking 87.4(45.0-232.5) 75.0 (50.0-100.0) 0.461
Sitting/lying down 870.0 (630.0-1,680.0) 1,140.0 (720.0-1,320.0) 0.893
Pedometer, total steps/day 5,148.1£1,691.2 4,009.2+1,381.5 0.100

Results expressed as mean=standard deviation, n (%), or median, and interquartile range.
CG: Control Group; IG: Intervention Group; BMI: body mass index.

Table 2. Comparison of variables of the cardiopulmonary exercise test between the Control and Intervention Groups, at baseline

Evaluated variables CG (n=18) IG (n=19) p value
Cardiovascular
HR, bpm 186.010.1 187.7+10.3 0.608
VO,/HR, L/beats 125+126 14.3£39 0.096
SBP. mmHg 1485+19.9 160.8+21.1 0.775
DBP. mmHg 79.2£9.5 75.0+13.1 0.364
Sp0,, % 95.3+34 96.3+£1.8 0.277
Metabolic
RER 1.1£0.1 1.2£0.1 0.204
VO, 219+28 21.6+2.2 0.700
V.NCO, 21.2+28 211221 0.868
Ventilatory
Ve, Lmin” 59.3+9.0 74.6+15.6 0.001
VO,peak, L.min’ 2304 2.7+0.8 0.068
VO,peak, mL.kg".min" 25450 27.9+5.6 0.165
VO, at AT, L.min" 2.0+0.5 21208 0.550
VO, at AT, mL kg".min" 21.9+49 221459 0.921
Subjective
Borg for leg fatigue, score 49+20 54+26 0.585
Borg for dyspnea, score 43+2.0 5.1+2.4 0.267

Results expressed as mean = standard deviation.
CG: Control Group; IG: Intervention Group; HR: heart rate; VO,: oxygen consumption; SBP: systolic blood pressure; DBP: diastolic blood pressure; Sp0,: oxygen saturation; RER: respiratory exchange ratio; V,/VO,: ventilatory equivalent for oxygen
consumption; V.VCO,: ventilatory equivalent for carbon dioxide production; V.: minute ventilation; AT: anaerobic threshold.
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(AT) in CG was 21.9+49mL.kg".min", and in the
IG, 22.1£5.9mL.kg min'!. Subjective levels of lower
limb fatigue/dyspnea were lower than 6 points in both
groups. All cardiovascular, metabolic, ventilatory, and
subjective variables at the peak of exercise were similar
in both groups, except the V,, which was significantly
higher (p=0.001) in IG as compared to the CG.
Comparisons of the primary variables of the CPET
and of the level of daily physical activity before and
after the end of the intervention in each group are
presented on table 3. Control Group presented with
a significant increase in V; and V_/VCQO, at the end of
the intervention. In IG, there was a significant decrease

in V_ and increase in the walking time evaluated by
the physical activity questionnaire.

When the effects of the 3 months of intervention
were evaluated, there were no significant modifications
between CG and IG as to the exercise capacity rated
by CPET (VO,peak, VO, at AT, and ventilatory
equivalents), with the exception of V_ (L.min"), in
which the variation was 4.9+£20.7 in CG, and -5.9+10.3
in IG (p=0.048). Similarly, when the effect of the
intervention was tested in the comparisons of variations
in levels of daily physical activity obtained by the self-
reported questionnaire, and by the use of pedometers,
once again, no significant changes were found between
CG and IG. The data are shown on table 4.

Table 3. Comparison of the cardiopulmonary exercise test and of the levels of daily physical activity before and after the end of the intervention

Evaluated variables Initial CG Final CG p value Initial 1G Final 1G p value
CPET
V., Lmin" 59.4+9.0 68.3+14.4 0.024 74.6+15.6 64.9+18.5 0.005
VO,peak, mL.kg”.min" 25.4+5.1 27.6+4.9 0.071 27.9+5.6 254463 0.061
VO, at AT mL kg".min" 21.9+4.9 228463 0.595 22.1+5.9 20.5%6.9 0.376
V.NO, 219+29 226+28 0.073 21.6+2.2 226+19 0.088
VNCO, 21.3+2.8 222428 0.007 21.1£2.1 22.2+19 0.066
Levels of physical activity
Questionnaire, minutes/without
Vigorous activities 70.0(0.0-141.2) 127.5(64.9-292.5) 0.132 89.5(60.0-300.0) 120.0 (0.0-240.0) 0.218
Moderate activities 126.0(60.0-240.0) 150.9(7.5-262.5) 1.000 90.0 (60.0-150.0) 140.0 (60.0-270) 0.407
Walking 87.4 (45.0-232.5) 95.0 (45.0-232.5) 0.737 75.0 (50.0-100.0) 180.0(79.0-300.0) 0.003
Sitting/lying down 870.0(630.0-1,680.0) 870 (547.5-1,275.0) 0.1 1,140.0 (720.0-1,320.0) 720.0 (600-1.200) 0.074
Pedometer, steps/day 4,710.1+1,663.3 3499.6+1,884.8 0.200 4,290.2+1,232.9 4,098.5+1,444.9 0.713

CG: Control Group; IG: Intervention Group; CPET: cardiopulmonary exercise test; V.: minute ventilation; VO,: oxygen consumption; V.VO,: ventilatory equivalent for oxygen consumption; V,VCO,: ventilatory equivalent for carbon dioxide

production.

Table 4. Comparison of the before and after diferences (delta) in the cardiopulmonar exercise test and levels of daily physical activity between the Control and

Intervention Groups

Evaluated variables CG Gl Difference between means p value 95%ClI
CPET
AV,, Lmin’ 49+20.7 59+10.3 -10.9 0.048 21.7-0.1
AVO, peak, mL kg'.min’ 0.7£6.9 0.9+4.2 -1.7 0.376 -1.7-1.9
AVO, at ATmL kg'.min’ -1.1+79 0.2+6.9 14 0.582 -3.66.3
AVNO, 12+17 0.4%2.1 0.7 0.231 -2.0-0.5
AVNCQ, 1.3+1.5 0.7+2.2 0.7 0.280 -1.90.6
Levels of physical activity
Questionnaire, minutes/week
A vigorous activities 55.6+221.1 -35.6+227.8 911 0.239 -245.6-63.4
A moderate activities 78+123.7 92.4+180.3 84.7 0.113 21.2-190.5
A walking 86.5£247.5 109.2+151.0 227 0.738 -114.5-159.9
A'sitting/lying down -204.2+482.2 -1567.6+359.6 465 0.740 -236.3-329.4
Pedometer, steps/day
A total number of steps -1,2105+2,237.9 -191.7+1,598.4 1,018.7 0.289 -956.6-2,993.9

Results expressed as + standard deviation.

CG: Control Group; IG: Intervention Group; 95%Cl: 95% confidence interval; CPET: cardiopulmonary exercise test; A: variation of the results (post - pre-intervention); V.: minute ventilation; VO,: oxygen consumption; V,VO,: ventilatory equivalent for

oxygen consumption; V,VCO,: ventilatory equivalent for carbon dioxide production.
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DISCUSSION

Transtheoretical Model is a tool based on behavioral
changes, and is composed of stages that allow a reflection
on behavior, actions to be taken, and the moment
to act.® The findings of the present study showed
no significant change in the capacity for exercise
evaluated by the CPET, including the VO, peak, in
overweight and obese adolescents. Additionally, the
levels of habitual physical activity, evaluated both by
the questionnaire, and by pedometers, remained similar
during the period studied.

Obesity is an important public health problem,
since its prevalence has been increasing over the last
decades, and has affected developing countries.??
Studies have shown the relation between the increase
in BMI in the population with the growth in incidence of
chronic diseases, such as coronary artery diseases, type
2 diabetes mellitus, and a decrease in disease-free time
of life.® One of the forms of treating obesity is based
on lifestyle modification, and its early implementation
is recommended as the first line approach for
reducing cardiometabolic risk.?® Two meta-analyses
of intervention studies in lifestyle for the pediatric age
group showed that a modification in diet, associated
with increased physical activity, can decrease weight in
addition to improving risk factors, such as dyslipidemia
and hypertension.®?” Is it important to point out that
the mean time of the interventions was more than 3
months in 65% of studies included.® Although our
study tested an intervention that sought to change
the lifestyle of adolescents by means of the use of the
TTM, there were no effects on the BMI and habitual
physical activity. It is possible that the period of only
3 months of intervention, with meetings once a week,
were not sufficient to reach the desired goals. Another
possible hypothesis is that the adolescents were in a
pre-contemplation stage, since they often were taken by
their parents or guardians.

The TTM was initially created in the 1980’s for use
with individuals who smoked® and presented a structure
that sought to understand,’measure, and intervene in
behavioral change.!” Evidence has shown that this model
may be considered a promising instrument in helping
understanding health-related behavior change.!V In
a study conducted with obese children evaluating the
effects of 6 months of exercise intervention, using the
TTM, there was maintenance of the blood sugar levels
and of the BMI in the IG, besides an increase in
control.®® Another study reported that physical activity
interventions, based on TTM, were effective in the
promotion of the physical activity levels among young

adults.® Our findings demonstrated that there were no
significant modifications in the variables studied after
an intervention with the TTM, including the capacity
for exercise and the levels of daily physical activity.
Nevertheless, when comparing the data before and
after the study period, there was an increase in V not
associated with increments in CO, elimination in the
CG, which could indicate lower ventilatory efficiency.
Although these studies®?? used the same TTM model,
the interventions were distinct in their essence, in
addition to the time of intervention in adolescents
and the themes covered during the sessions, hindering
comparison with the results obtained in the present
study.

The pattern of physical activity of adolescents can
determine part of the levels of activity when they are
adults.®” Adolescents have the tendency to spend a
lot of time in low intensity activities, such as engaged
in videogames, using the computer, and watching
television, which has contributed to weight gain.G3?
On the other hand, evidence shows that adolescents
who engage in physical activity have a lower risk of
chronic diseases, including obesity.*» In the present
study, despite not having found effects of the intervention
in comparison to the CG in levels of daily physical activity,
when comparing the data before and after the end of the
intervention, the IG presented with a significant increase
in the walking time. A systematic review demonstrated
that the studies utilizing the TTM with the objective of
weight loss in adults showed low methodology quality,
limiting the conclusion that this intervention could
lead to better habits in eating and physical activity.¥
Nonetheless, in a study recently done with obese women,
the use of the TTM for 3 months induced a greater
loss of weight in the IG when compared to the control
group.® It is possible that the application of this model
of intervention in adolescents could be an additional
limiting factor when compared to the adult age range,
which may have also contributed to explaining our results.
A meta-analysis conducted in 2006 identified 64 obesity
prevention programs for children and adolescents, and
only 21% of them produced significant results.®

This study has some limitations, including the low
frequency of weekly meetings (once a week) with the
adolescents, as well as the need for greater involvement
of the family throughout the intervention with the TTM,
since only two meetings were held with the parents
and/or guardians during the study. However, the
choice of this weekly frequency was made due to the
difficulty of gathering the participants on more days of
the week, due to commitments to school activities, and
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because it is a transition phase of activities and social
commitments. Additionally, we point out the objective
of the study was not to hold daily sessions with closed
rules, but rather to stimulate the change process.

CONCLUSION

Our data did not show modifications in the variables
of exercise capacity evaluated by the maximum effort
test, including peak oxygen consumption in overweight
and obese young people. Added to this, the levels of daily
physical activity remained at similar levels in the sample
during the study period. Evaluation of an intervention for
a longer period of time and/or with greater frequency can
be the object of future studies covering the theme of
obesity in adolescents.

ACKNOWLEDGMENTS
To Conselho Nacional de Desenvolvimento Cientifico e
Tecnologico (CNPq), Universal Public Notice 14/2013,

and Coordenacio de Aperfeicoamento de Pessoal de
Nivel (CAPES), financing code 001.

AUTHORS' INFORMATION

Zanatta LB: http://orcid.org/0000-0002-4570-5165
Heinzmann-Filho JP: http://orcid.org/0000-0002-8426-0250
Vendrusculo FM: http://orcid.org/0000-0001-8208-3476
Campos NE: http://orcid.org/0000-0002-2530-6669
Oliveira MS: http://orcid.org/0000-0002-6490-5170

Feoli AM: http://orcid.org/0000-0001-7685-8431

Gustavo AS: http://orcid.org/0000-0002-1128-2192

Donadio MV: http://orcid.org/0000-0001-8836-9109

REFERENCES

1. Giingdr NK. Overweight and obesity in children and adolescents. J Clin Res
Pediatric Endocrinol. 2014;6(3):129-43. Review.

2. FlynnMA, McNeil DA, Maloff B, Mutasingwa D, Wu M, Ford C, et al. Reducing
obesity and related chronic disease risk in children and youth: a synthesis of
evidence with ‘best practice’recommendations. Obes Rev. 2006;7(Suppl 1):
7-66. Review.

3. Komal W, Jaipanesh K, Seemal M. Assaciation of leisure time physical activity,
watching television, obesity & lipid profile among sedentary low-income
south Indian population. East Afr J Public Health. 2010;7(3):225-8.

4. Dumith SC, Hallal PC, Menezes AM, Aratjo CL. Sedentary behavior in
adolescents: the 11-year follow-up of the 1993 Pelotas (Brazil) birth cohort
study. Cad Saude Publica. 2010;26(10):1928-36.

5. Kumar S, Kelly AS. Review of Childhood Obesity: From Epidemiology, Etiology,
and Comorbidities to Clinical Assessment and Treatment. Mayo Clin Proc.
2017;92(2):251-65. Review.

6. Sociedade Brasileira de Cardiologia; Sociedade Brasileira de Hipertensao;
Sociedade Brasileira de Nefrologia. [VI Brazilian guidelines on hypertension].
Arq Bras Cardiol. 2010;95(1 Suppl):1-51. Portuguese. Erratum in: Arq Bras
Cardiol. 2010;95(4):553.

einstein (Sao Paulo). 2020;18:1-9

20.

21.

22.

23.

24.

25.

26.

Sola K, Brekke N, Brekke M. An activity-based intervention for obese and
physically inactive children organized in primary care: feasibility and impact
on fitness and BMI: A one-year follow-up study. Scand J Prim Health Care.
2010;28(4):199-204.

Ho M, Garnett SP. Baur L, Burrows T, Stewart L, Neve M, et al. Effectiveness
of lifestyle interventions in child obesity: systematic review with meta-
analysis. Pediatrics. 2012;130(6):e1647-71. Review.

Prochaska JO, Wright JA, Velicer WF. Evaluating theories of health behavior
change: A hierarchy of criteria applied to the transtheoretical model. Appl
Psychol. 2008;57(4):561-88.

. Velasquez MM, Crouch C, Stephens NS, DiClemente CC. Group treatment

for substance abuse: a stages-of-change therapy manual. 2th ed. Guilford
Publications; 2015.

. Resnicow K, McMaster F. Bocian A, Harris D, Zhou Y, Snetselaar L, et al.

Motivational interviewing and dietary counseling for obesity in primary care:
an RCT. Pediatrics. 2015;135(4):649-57.

. Mostafavi F, Ghofranipour F, Feizi A, Pirzadeh A. Improving physical activity

and metabolic syndrome indicators in women: a transtheoretical model-
based intervention. Int J Prev Med. 2015;6:28.

. Gourlan M, Sarrazin P Trouilloud D. Motivational interviewing as a way to

promote physical activity in obese adolescents: a randomised-controlled trial
using self-determination theory as an explanatory framework. Psychol Health.
2013;28(11):1265-86.

. Miller WR, Rollnick S. Entrevista motivacional: preparando as pessoas para a

mudanga de comportamentos adictivos. Porto Alegre: Artmed; 2001.

. Schulz KF, Altman DG, Moher D; CONSORT Group. CONSORT 2010 statement:

updated guidelines for reporting parallel group randomised trials. BMC Med.
2010;8:18.

. Ribeiro FA, Boff RM, Feoli AM, Gustavo AS, Donadio MV, Oliveira MS.

Randomized clinical trial of a motivational interdisciplinary intervention
based on the transtheoretical model of change for lifestyle modification in
overweight/obese adolescents: MERC study protocol. Internat J Clin Trials.
2016;3(4):225-32.

. American Thoracic Society; American College of Chest Physicians. ATS/

ACCP Statement on cardiopulmonary exercise testing. Am J Respir Crit Care
Med. 2003;167(2):211-77. Review. Erratum in: Am J Respir Crit Care Med.
2003;15:1451-2.

. Borel B, Fabre C, Saison S, Bart F, Grosbois JM. An original field evaluation

test for chronic obstructive pulmonary disease population: the six-minute
stepper test. Clin Rehabil. 2010;24(1):82-93.

. Rodrigues AN, Perez AJ, Carletti L, Bissoli NS, Abreu GR. Maximum oxygen

uptake in adolescents as measured by cardiopulmonary exercise testing: a
classification proposal. J Pediatr (Rio J.). 2006;82(6):426-30.

Karila C, de Blic J, Waemessyckle S, Benoist MR, Scheinmann P
Cardiopulmonary exercise testing in children: an individualized protocol for
workload increase. Chest. 2001;120(1):81-7.

Borg GA. Psychophysical bases of perceived exertion. Med Sci Sports Exerc.
1982;14(5):377-81.

Crocker PR, Bailey DA, Faulkner RA, Kowalski KC, McGrath R. Measuring
general levels of physical activity: preliminary evidence for the Physical Activity
Questionnaire for Older Children. Med Sci Sports Exerc. 1997;29(10):1344-9.
Han H, Gabriel KP Kohl HW. Evaluations of Validity and Reliability of a
Transtheoretical Model for Sedentary Behavior among College Students. Am
J Health Behav. 2015;39(5):601-9.

Mameli C, Krakauer JC, Krakauer NY, Bosetti A, Ferrari CM, Schneider L,
et al. Effects of a multidisciplinary weight loss intervention in overweight
and obese children and adolescents: 11 years of experience. PloS One.
2017;12(7):e0181095.

van Vliet M, Heymans MW, von Rosenstiel IA, Brandjes DP. Beijnen JH,
Diamant M. Cardiometabolic risk variables in overweight and obese children:
a worldwide comparison. Cardiovasc Diabetol. 2011; 10:106. Review.
Magge SN, Goodman E, Armstrong SC; COMMITTEE ON NUTRITION;
SECTION ON ENDOCRINOLOGY; SECTION ON OBESITY. The metabolic
syndrome in children and adolescents: shifting the focus to cardiometabolic
risk factor clustering. Pediatrics. 2017;140(2).pii:e20171603.


https://www.ncbi.nlm.nih.gov/pubmed/?term=Kumar%20S%5BAuthor%5D&cauthor=true&cauthor_uid=28065514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28065514
https://www.ncbi.nlm.nih.gov/pubmed/28065514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Harris%20D%5BAuthor%5D&cauthor=true&cauthor_uid=25825539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhou%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=25825539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Snetselaar%20L%5BAuthor%5D&cauthor=true&cauthor_uid=25825539
https://www.ncbi.nlm.nih.gov/pubmed/25825539
https://www.ncbi.nlm.nih.gov/pubmed/?term=Mostafavi%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25949778
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ghofranipour%20F%5BAuthor%5D&cauthor=true&cauthor_uid=25949778
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feizi%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25949778
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pirzadeh%20A%5BAuthor%5D&cauthor=true&cauthor_uid=25949778
https://www.ncbi.nlm.nih.gov/pubmed/?term=Improving+physical+activity+and+metabolic+syndrome+indicators+in+women%3A+A+transtheoretical+model-based+intervention%5D
https://www.ncbi.nlm.nih.gov/pubmed/?term=Han%20H%5BAuthor%5D&cauthor=true&cauthor_uid=26248170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gabriel%20KP%5BAuthor%5D&cauthor=true&cauthor_uid=26248170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kohl%20HW%5BAuthor%5D&cauthor=true&cauthor_uid=26248170
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluations+of+validity+and+reliability+of+a+transtheoretical+model+for+sedentary+behavior+among+college+students.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluations+of+validity+and+reliability+of+a+transtheoretical+model+for+sedentary+behavior+among+college+students.
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brandjes%20DP%5BAuthor%5D&cauthor=true&cauthor_uid=22114790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Beijnen%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=22114790
https://www.ncbi.nlm.nih.gov/pubmed/?term=Diamant%20M%5BAuthor%5D&cauthor=true&cauthor_uid=22114790

21.

28.

29.

30.

31.

Effect of an interdisciplinary intervention with motivational approach

Wilfley DE, Tibbs TL, Van Buren D, Reach KP Walker MS, Epstein LH. Lifestyle
interventions in the treatment of childhood overweight: a meta-analytic
review of randomized controlled trials. Health Psychol. 2007;26(5):521-32.

Ham OK, Sung KM, Lee BG, Choi HW, Im EQ. Transtheoretical model based
exercise counseling combined with music skipping rope exercise on childhood
obesity. Asian Nurs Res (Korean Soc Nurs Sci). 2016;10(2):116-22.

Woods C, Mutrie N, Scott M. Physical activity intervention: a transtheoretical
model-based intervention designed to help sedentary young adults become
active. Health Educ Res. 2002;17(4):451-60. Review.

Hayes G, Dowd KP MacDonncha C, Donnelly AE. Tracking of Physical Activity
and Sedentary Behavior From Adolescence to Young Adulthood: A Systematic
Literature Review. J Adolesc Health. 2019;65(4):446-54.

Greca JP, Silva DA, Loch MR. Physical activity and screen time in children and

adolescents in a medium size town in the South of Brazil. Rev Paul Pediatr.
2016;34(3):316-22.

32.

33.

34.

35.

36.

Robinson TN, Banda JA, Hale L, Lu AS, Fleming-Milici F, Calvert SL, et al.
Screen Media Exposure and Obesity in Children and Adolescents. Pediatrics.
2017;140(Suppl 2):S97-S101. Review.

Enes CC, Slater B. Obesidade na adolescéncia e seus principais fatores
determinantes. Rev Bras Epidemiol. 2010;13(1):163-71.

Mastellos N, Gunn LH, Felix LM, Car J, Majeed A. Transtheoretical model
stages of change for dietary and physical exercise modification in weight loss
management for overweight and obese adults. Cochrane Database Syst Rev.
2014;5(2):CD00806E. Review.

Karintrakul S, Angkatavanich J. A randomized controlled trial of an
individualized nutrition counseling program matched with a transtheoretical
model for overweight and obese females in Thailand. Nutr Res Pract. 2017;
11(4):319-26.

Stice E, Shaw H, Marti CN. A meta-analytic review of obesity prevention
programs for children and adolescents: the skinny on interventions that work.
Psychol Bull. 2006;132(5):667-91.

einstein (Sao Paulo). 2020;18:1-9


https://www.ncbi.nlm.nih.gov/pubmed/31248803
https://www.ncbi.nlm.nih.gov/pubmed/31248803
https://www.ncbi.nlm.nih.gov/pubmed/31248803
https://www.ncbi.nlm.nih.gov/pubmed/?term=Robinson%20TN%5BAuthor%5D&cauthor=true&cauthor_uid=29093041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Banda%20JA%5BAuthor%5D&cauthor=true&cauthor_uid=29093041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Hale%20L%5BAuthor%5D&cauthor=true&cauthor_uid=29093041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lu%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=29093041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fleming-Milici%20F%5BAuthor%5D&cauthor=true&cauthor_uid=29093041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Calvert%20SL%5BAuthor%5D&cauthor=true&cauthor_uid=29093041
https://www.ncbi.nlm.nih.gov/pubmed/29093041
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28065514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28065514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28065514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28065514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28065514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28065514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28065514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28065514
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kelly%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=28065514

