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Abstract
Obesity prevalence has increased significantly in recent decades, affecting millions of 

 children and adolescents worldwide. This study aimed to evaluate the maintenance of effect 
of an interdisciplinary intervention based on the transtheoretical model of change and on the 
motivation for behavior modification in adolescents with overweight and obesity. A total of 
135 participants were randomly assigned to a psychoeducational control group (CG) or moti-
vational intervention group (IG). The IG participants showed a significant improvement in the 
variables of motivation to modify eating habits and practice physical exercise, and self-efficacy 
and decision-making for weight loss, in comparison to the CG. No significant time or group 
effect was found for the anthropometric and metabolic variables. The intervention proved to 
be highly effective for its main outcome and could positively enhance long-term changes in 
anthropometric variables through modification of lifestyle habits.

Key words: Obesity, Adolescence, Follow-Up, Transtheoretical Model of Change, 
Intervention.
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INTRODUCTION

The prevalence of obesity in childhood and 
adolescence has risen considerably worldwide, 
having quadrupled in the last 30 years (World 
Health Organization, 2017). This condition poses 
different health risks to individuals, being associ-
ated with chronic diseases such as type 2 diabetes 
mellitus, alterations in blood pressure, and lipid 

level abnormalities, which are risk factors for the 
development of cardiovascular diseases (Craig & 
Love, 2008). In addition, obesity in this population 
is related to psychosocial difficulties, such as low 
self-esteem, greater body dissatisfaction, bullying, 
and mental health problems (Gibson et al., 2017; 
Yen, Liu, Ko, Wu, & Cheng, 2014). Left untreated, 
overweight adolescents are more likely to become 
overweight or obese young adults, with difficulties 
in survival (Lee et al., 2016; Simmonds, Llewellyn, 
Owen, & Woolacott, 2016; Singh, Mulder, Twisk, 
Mechelen, & Chinapaw, 2008). Based on this under-
standing and an expectation of increasing rates for 
such conditions, the number of studies focused on 
possible preventive interventions is increasing.

When considering preventive measures for 
the development of obesity, various researches 
point out that results having a better effect and 
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post-intervention and follow-up evaluations has 
been observed (Adam, Westenhoefer, Rudolphi, 
& Kraaibeek, 2013; Rohm et al., 2014; Susin et al., 
2015; Zambon et al., 2008).

Nonetheless, there remain few studies that 
report follow-up data after the end of interven-
tions, which suggests the need for future research 
to analyze the maintenance of the intervention 
effect (Waters et al., 2011). The aim of this study 
therefore was to evaluate the follow-up results of 
a TTM-based interdisciplinary intervention on the 
motivation for behavioral modification in adoles-
cents with overweight and obesity, as well as con-
sidering the possible maintenance of the outcome.

METHODS

Study design
This study is part of a bigger research, the 

MERC Program, developed by an interdisciplin-
ary team. The program protocol, randomization, 
and techniques are published in the Clinical Trials 
Registry (NCT02455973) and Brazilian Registry of 
Clinical Trials (RBR-234nb5), and the present fol-
low-up study was approved by the Research Ethics 
Committee of the Pontifical Catholic University of 
Rio Grande do Sul (PUCRS) (n°10/834.1) (Ribeiro 
et al., 2016). After verifying the eligibility of study 
participants, the caregivers and adolescents read 
and signed the informed consent form (ICF).

Eligible study participants were randomly allo-
cated to either a control group (CG) or intervention 
group (IG). The CG’s main objective was to conduct 
educational actions and engage in discussion with 
the adolescents regarding factors of health promo-
tion, quality of life and risk, while the IG, in addi-
tion to this knowledge stimulation on health issues, 
used a motivational approach and TTM theoretical 
basis to develop empowerment and autonomy for 
change in the adolescents. Both interventions were 
conducted by psychology, physiotherapy, nursing, 
and nutrition professionals and comprised of 12 
weekly sessions over a 3-month period. In addi-
tion, a health education session was directed at the 
responsible caregivers (Ribeiro et al., 2016).

A flowchart showing the participation of ado-
lescents in the recruitment process and evalua-
tions performed at baseline (t0), post-intervention 
(t1), and follow-up assessment (t2) can be seen in 
Figure 1.

Measures
Data were collected at three points in time: 

baseline (t0), post-intervention re-evaluation (t1), 
and follow-up (t2).

longer-term maintenance of such are seen in inter-
ventions that involve the environment in which the 
individual is inserted, as well as different areas of 
knowledge. Therefore, when considering the com-
plexity of obesity treatment in adolescence, the 
relevance of multi- or interdisciplinary approaches 
that address concepts of lifestyle change, healthy 
eating, promotion of regular exercise, and involve-
ment of the parents or guardians of the young peo-
ple involved is undeniable, as well as addressing 
their school environment and adopting effective 
techniques for the age group (Boff, Liboni, Batista, 
Souza, & Oliveira, 2016; Lobstein et al., 2015; Nixon 
et al., 2012; Wang, Wu, & Wilson, 2013).

Different clinical trials have used the techniques 
of cognitive-behavioral therapy (CBT) and moti-
vational interviewing (MI) as a theoretical basis 
(Boff et al., 2016; Tsiros et al., 2008), with the pur-
pose of promoting behavioral changes related to 
a healthy lifestyle. The Basic Attention Notebook 
nº38 developed by the Brazilian Ministry of Health 
aims to present strategies for the care and treat-
ment of overweight or obese individuals and places 
the transtheoretical model (TTM) of change and 
CBT among the effective interventions (Ministry of 
Health, 2014), corroborating previous studies.

The TTM was developed by authors Prochaska 
and DiClemente (1983) with the objective of 
explaining the phenomenon of behavioral change, 
understanding this process as being temporal and 
involving many dimensions (Prochaska, DiClemente, 
& Norcross, 1992). From this perspective, the TTM 
has been widely adopted as an approach in weight 
loss interventions through lifestyle behavioral mod-
ifications for the obese adolescent population (Han, 
Gabriel, & Kohl, 2015; Pirzadeh, Feizi, Ghofranipour, 
& Mostafavi, 2015; Prochaska, Norcross, Fowler, 
Follick, & Abrams, 1992).

Follow-up studies are relevant for analyzing the 
stability and maintenance of intervention results, 
as well as for understanding the variables that can 
influence them (Breakwell, Fife-schaw, Hammond, 
& Smith, 2010). Great variability in outcomes has 
been observed with regard to maintaining the 
results of interventions. Some studies have found no 
significant differences between groups in follow-up 
for most of the variables associated with modi-
fication of obesity-related behaviors (Neumark-
Sztainer, Story, Hannan, & Rex, 2003; Singh et al., 
2008); some have obtained good results in the short 
term but these were not maintained (Rohm et al., 
2014), while others have found sustained results 
in the long term (Lloyd-Richardson et al., 2012; 
Reinehr, Temmesfeld, Kersting, de Sousa, & Toschke, 
2007). In addition, a high drop-out rate between 
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a capacity of 160 kg, duly calibrated, with the 
participant using the minimum of clothing possi-
ble. Height was measured using a Sunny® vertical 
anthropometer. These figures were used to calcu-
late the body mass index (BMI) of each individual, 
calculated as weight in kilograms divided by height 
in meters squared².

Lipid and glucose profile evaluation
Analysis of high-density lipoprotein (HDL), total 

cholesterol (TC), triglycerides (TG), and glucose was 
performed by enzymatic reactions with the use of 
Johnson & Johnson kits (Ortho Clinical Diagnostics), 
dry chemistry methodology, and a Vitros 750 
Autoanalyzer. Low-density lipoprotein (LDL) was 

Sociodemographic data questionnaire
A questionnaire was developed to record the 

sample profile consisting of questions regarding 
age, gender, race, schooling, employment status, 
income, and marital status, among others, and 
issues related to motivation for lifestyle change.

Anthropometric measurements
Anthropometric profile assessment consists 

of the measurement of body weight, height, and 
waist circumference. Parameters established by 
the World Health Organization were adopted 
for the classification of nutritional status (World 
Health Organization, 2006). Body weight was mea-
sured using a body-weight scale (Cauduro®) with 

Assessed for eligibility 
(n = 342)

Attended the initial screening 
(n = 226)

Randomized (n = 162)

Post Intervention (n = 34)

6 month follow-up from baseline 
(n = 26)

6 month follow-up from baseline 
(n = 20)

Post Intervention (n = 31)

Excluded (n = 64)

• Refused to participate (n = 16)
• Not meeting inclusion criteria (n = 48)

Psychology (n = 15)
Nutrition (n = 22)
Nursing (n = 9)
Health issue (n = 1)
Age (n = 1)

Dropped out

• Excessive absences (n = 4)
• Unavailability time (n = 10)
• Locomotion Difficulty (n = 3)
• Reason not informed (n = 14)
• Demotivation with the  

intervention (n = 1)
• City change (n = 1)
• Medication treatment (n = 1)

Dropped out

• Excessive absences (n = 4)
• Unavailability time (n = 2)
• Locomotion Difficulty (n = 3)
• Reason not informed (n = 22)
• Demotivation with the  

intervention (n = 4)
• Pregnancy (n = 1)

Participants gave up before starting 
the intervention

• Treatment invervention (n = 12)
• Control invervention (n = 15)

Allocated to Motivational Interdisciplinary 
Intervention - IG (n = 65)

• Received allocated intervention (n = 65)

Allocated to Traditional Health Education 
Intervention - CG (n = 70)

• Received allocated intervention (n = 70)

Figure 1. Flowchart of the participation of adolescents in the recruitment process and evalua-
tions performed at baseline, post-intervention, and follow-up assessment
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of the pros and cons in making the decision to lose 
weight.

Statistical analysis
Quantitative variables are described by mean 

and standard deviation or standard error, and qual-
itative variables are described by absolute and 
relative frequencies. Student’s t-test and the Mann–
Whitney test were used to evaluate the homogene-
ity of groups at baseline. The comparison between 
groups at baseline considered the assumption of 
intention to treat, and a total of 135 participants 
were included in the analyses performed. Student’s 
t-tests for independent samples and the Mann–
Whitney U test were used to compare the continu-
ous variables. Pearson’s chi-square test and Fisher’s 
exact test were used for the categorical variables.

The generalized estimating equation (GEE) was 
used for the analysis of variables over time (Costa 
et al., 2009; Guimarães & Hirakata, 2012). Repeated 
measures were obtained from follow-up evalua-
tions (baseline, 3 and 6 months). A linear model was 
applied for variables with a normal distribution and 
a gamma model for those with asymmetric distri-
bution. The significance level adopted was 5% (p < 
0.05), and the analyses were performed using the 
Windows software SPSS v23.

RESULTS

Study population
As presented in Figure 1 flowchart, 135 partic-

ipants were initially included in the intervention fol-
lowing the first evaluation, of which 65 completed the 
program of 12 sessions over 3 months, a loss of 70 
individuals (51.9% of the sample). At the end of this 
period, all participants were instructed to re-attend 
PUCRS after 3 months for a post-intervention reas-
sessment process. Of those participants who com-
pleted the intervention, contact was established and 
a follow-up evaluation was completed for 46 of them, 
with a further loss of 19 individuals (29.2%). No statis-
tically significant difference was found in the compar-
ison between the groups for the follow-up evaluation 
(p = 0.351). It is important to point out that from the 
total sample loss, 50 participants belonged to the CG 
and 26 participants belonged to the IG, suggesting a 
significantly lower loss in the motivational IG.

The predominant nutritional diagnosis in the 
study sample of 135 adolescents (mean age 16.4 ± 
1.09 years; 100 female (74.1%), 35 male (25.9%)) 
was obesity (84.4%). The ethnic background of 
the sample was mainly white (69.6%), brown or 
mulatto (15.6%), Afro-descendant (11.1%), and 
the minority group was Asian or indigenous (2.2%). 

established using the formula, LDL = ((TG/5) + 
HDL) – CT, and insulin resistance (HOMA-IR) was 
established by the formula, HOMA-IR = fasting glu-
cose × 0.0555 × fasting insulin/22.5.

Psychological and motivational variables
Readiness-to-change scale (Velasquez, Maurer, 

Crouch, & DiClemente, 2001)
An instrument was developed to evaluate 

the readiness of an individual to make changes 
in their lifestyle, for the behaviors set out in the 
Brazilian Guidelines for the Treatment of Metabolic 
Syndrome (2005). It consists of two questions that 
cover frequency and intensity of physical activity 
and nine questions involving eating behaviors. The 
individual responds to each item by placing a point 
on an analogue scale indicating their readiness to 
change such behavior at that moment in time.

Exercise self-efficacy scale (Bandura, 2006)
This questionnaire comprises of 18 items 

about situations that could hamper the mainte-
nance of a physical exercise routine, in order to 
evaluate the strength of an individual’s confidence 
to overcome the challenges they encounter and to 
continue exercising. The individual responds on a 
Likert scale of 0 to 100 for each of the items, and 
the mean of total scores generates a low, moder-
ate, or high self-efficacy rating for the individual. 
The Brazilian validation for patients with cardio-
vascular risk is unifactorial and presents an α = 
0.97 (Boff, 2012).

Eating habits self-efficacy scale (Bandura, 2006)
A questionnaire composed of 30 items about 

situations that could hinder the continuance of a 
healthy eating routine, which aims to evaluate the 
strength of an individual’s confidence to overcome 
challenges encountered and maintain a diet. The 
items are answered on a Likert scale of 0 to 100, 
and the mean of the total scores generates a clas-
sification of low, moderate, or high self-efficacy. The 
Brazilian validation for patients with cardiovascular 
risk presented three factors: Social Situations (EHSS) 
(α = 0.93), Physical and Emotional States (EHPES) 
(α = 0.91) and Generates Craving (EHGC) (α = 0.88) 
(Boff, 2012).

Decisional balance for weight loss (Prochaska 
et al., 1994)

A self-report instrument aimed at evaluating 
how important the aspects are that influence deci-
sion-making for weight loss. Composed of 20 items, 
responses are given using a Likert scale of 1 to 5. 
The total score obtained represents the importance 
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Table 1. Effects of the intra- and inter-group interventions

Variables Groups p-value 
between 
groups Ŧ

p-value 
time 

effect ₤

p-value 
group 

 effect ¥

p-value  
interaction  

effect £
IG (n = 65) CG (n = 70)

Mean SE Mean SE

Weight (kg)
Baseline 95.9 2.2 97.0 2.7 0.740
Re-evaluation 96.8 2.8 94.0 3.7 0.546 0.053 0.814 0.136
Follow-up 98.3 3.3 102.8 5.4 0.472
BMI (kg/m2)
Baseline 34.7a 0.58 36.0ab 0.77 0.199
Re-evaluation 34.6a 0.74 34.7a 0.99 0.924 0.034 0.513 0.470
Follow-up 35.2a 1.00 36.3b 1.30 0.630
Waist–hip ratio
Baseline 0.87b 0.01 0.89b 0.01 0.104
Re-evaluation 0.83a 0.01 0.87ab 0.02 0.055 <0.001 0.114 0.514
Follow-up 0.82a 0.01 0.83a 0.02 0.591
Glucose
Baseline 87.6 0.97 87.7 0.95 0.923
Re-evaluation 87.9 1.27 85.1 1.53 0.148 0.512 0.635 0.202
Follow-up 86.7 1.39 87.6 1.46 0.664
HDL
Baseline 48.5 1.64 49.7 1.82 0.613
Re-evaluation 50.3 2.34 52.8 3.64 0.561 0.383 0.328 0.654

Follow-up 47.3 2.29 52.6 4.01 0.249
LDL
Baseline 94.0a 2.99 95.9b 3.72 0.699
Re-evaluation 86.9a 4.81 80.3a 5.13 0.350 0.005 0.599 0.158
Follow-up 86.8a 7.29 100.1b 6.89 0.182
Total cholesterol
Baseline 161.1a 3.81 165.2b 4.16 0.462
Re-evaluation 154.9a 5.13 150.9a 6.04 0.616 0.021 0.386 0.176
Follow-up 154.1a 8.33 171.2b 8.56 0.151
Insulin resistance*
Baseline 72.2a 5.43 85.4b 5.98 0.104
Re-evaluation 79.3a 7.83 69.3a 5.96 0.311 0.426 0.334 0.004
Follow-up 68.2a 14.1 99.3b 17.6 0.168
Motivation to exercise
Baseline 6.17a 0.30 6.69a 0.24 0.177 <0.001 0.755 0.211
Re-evaluation 8.19b 0.31 8.11b 0.32 0.861
Follow-up 8.34b 0.44 7.55ab 0.58 0.279
Motivation to eat
Baseline 6.45a 0.24 7.05a 0.21 0.055 <0.001 0.300 0.419
Re-evaluation 7.83b 0.24 7.87b 0.31 0.924
Follow-up 7.43b 0.38 7.71b 0.33 0.584
DB difference between pros and cons*
Baseline 1.55a 0.09 1.59a 0.09 0.772
Re-evaluation 1.62a 0.13 2.00b 0.17 0.067 0.004 0.927 0.016
Follow-up 2.16b 0.15 1.74ab 0.18 0.068
SE physical exercise*
Baseline 53.8a 2.66 51.9a 2.65 0.605
Re-evaluation 56.6a 4.17 68.8b 4.04 0.036 <0.001 0.491 0.024
Follow-up 63.2a 5.27 62.6ab 5.81 0.942
SE EHSS*
Baseline 44.1a 2.80 48.3a 3.10 0.307
Re-evaluation 51.1a 4.27 64.3b 4.51 0.034 <0.001 0.441 0.016
Follow-up 60.3b 4.44 53.3a 5.92 0.347
SE EHPES*
Baseline 48.9a 2.75 50.2a 3.12 0.755
Re-evaluation 54.7a 3.95 66.5b 4.44 0.046 0.001 0.627 0.038

(Continued)
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No significant interaction effect between group 
and time was apparent for the other variables. 
However, there was an isolated time effect for LDL 
(p = 0.005) and total cholesterol (p = 0.021). For 
both variables, no significant change was found in 
the IG over the follow-up, and a significant reduc-
tion occurred in the CG at re-evaluation, returning 
to baseline levels by t2.

Results of psychological variables
No statistically significant interaction effect was 

found when examining the motivational scales for 
improving eating habits and physical exercise; how-
ever, there was an isolated time effect (p < 0.001). 
There was a significant increase in motivation in 
both groups for these behavioral changes at t1 and 
was maintained at t2. When evaluating the deci-
sional scale to lose weight or not, an interaction 
effect was observed between group and time (p = 
0.016); there was a significant increase for the IG at 
t2 and for the CG at t1.

Evaluation of self-efficacy to keep practicing phys-
ical activity and follow a diet in the face of obstacles 
showed a significant interaction effect for all vari-
ables (p < 0.05). No significant change for physical 
exercise was seen in the follow-up for the IG, while 
there was a significant increase in the CG at t1. For 
the self-efficacy to regulate EHSS, the IG presented 
a significant increase at t2, while the CG presented 
a significant increase at t1, but returning to baseline 
levels at follow-up. When assessing self-efficacy to 
regulate eating habits in the face of obstacles related 
to physical and emotional states (EHPES), no signifi-
cant change was noted throughout the follow-up for 

The predominant socioeconomic level according to 
the Brazilian socioeconomic classification was class 
B (51.1%), and 63% of participants had completed 
or were still in high school at the time of evaluation.

Evaluation results
Table 1 presents the results of the anthropomet-

ric, metabolic, and psychological variables of the 
study evaluations, discussed in the text throughout 
the article.

Anthropometric and metabolic results
No significant interaction effect was observed 

when evaluating the anthropometric variables, 
demonstrating the behavior of both groups to be 
similar throughout the follow-up. However, some 
significant time effects can be seen. Considering 
BMI (p = 0.034), no significant change over time 
was found in the IG, whereas there was a significant 
increase from t1 to t2 in the CG, while remaining 
stable in the IG. In relation to waist–hip ratio (p < 
0.001), the IG showed a significant reduction at the 
revaluation point, and this was maintained at t2, 
while the reduction in the CG was only significant 
at t2.

When analyzing the metabolic variables, a sig-
nificant time group interaction effect was found 
for fasting insulin (p = 0.015) and insulin resistance 
(p = 0.004). No significant change over the course 
of the follow-up was observed for these two vari-
ables in the IG; however, in the CG, a significant 
reduction was seen when re-evaluated at the 
end of the intervention, which increased signifi-
cantly at follow-up, returning to baseline levels. 

Table 1. (continued)

Variables Groups p-value 
between 
groups Ŧ

p-value 
time 

effect ₤

p-value 
group 

 effect ¥

p-value  
interaction  

effect £
IG (n = 65) CG (n = 70)

Mean SE Mean SE

Follow-up 57.4a 4.50 51.7a 5.82 0.436
Baseline 51.3a 3.07 54.9a 3.02 0.411
Re-evaluation 59.4b 3.58 69.9b 3.98 0.049 <0.001 0.595 0.043
Follow-up 57.2ab 4.47 51.4a 5.76 0.428
SE EH mean*
Baseline 44.4a 3.40 51.1a 5.87 0.326
Re-evaluation 55.7b 4.24 66.1b 5.64 0.142 <0.001 0.537 0.046
Follow-up 57.2b 4.47 51.4a 5.76 0.428

a,b,cEqual letters do not differ following the least significant difference (LSD) test at 5% significance.
Underwent log transformation with the use of gamma distribution model.
DB: decisional balance; SE EHSS: self-efficacy to regulate eating habits in social situations; SE EHPES: self-efficacy to regulate eating habits in the face of 
obstacles related to physical and emotional states; SE EHGC: self-efficacy to regulate eating habits in situations that generate craving; BMI: Body Mass Index; 
HDL: high-density lipoprotein; LDL: Low-density lipoprotein.
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(Prochaska, DiClemente, & Velicer, 1985; Prochaska 
et al., 1994). Therefore, the MERC Program proved 
to be effective in its goal of evoking intrinsic motiva-
tors for adolescents to evaluate the advantages and 
disadvantages, which are the most relevant for the 
maintenance of decision-making.

In a similar way, it is known that confidence in 
one’s own ability to perform an action, which is one 
of the main mechanisms for executing change, plays 
an essential role in maintaining diets and regular 
physical activity (Sanchez, Ferreira, Schneider, & 
Habigzang, 2015), with this being one of the main 
constructs addressed in the MERC Program. In this 
study, the IG participants presented continuous 
growth in perception of self-efficacy to keep prac-
ticing physical exercise, from baseline to t2, a result 
not observed in the CG. A significant improvement 
was also seen in the IG adolescents for self-efficacy 
to regulate eating habits in the face of obstacles 
related to social situations, and physical and emo-
tional states, as well as situations that can gener-
ate cravings. Increased growth in self-efficacy is an 
important predictor and mediator of success for 
weight control, regular physical exercise, and long-
term eating habits (Kelly et al., 2017; Teixeira et al., 
2015), and therefore, it is our understanding that 
the intervention in this study achieved important 
success in the goal of preparing the adolescents to 
face these future obstacles (Armitage et al., 2014; 
Burke et al., 2015; Choo & Kang, 2015; Parkinson, 
David, & Rundle-Thiele, 2017).

Due to the developmental stage of the partic-
ipants and to previous reviews (Al-Khudairy et al., 
2017; Rancourt, Thurston, Sonneville, Milliren, & 
Richmond, 2017), the improvement in anthropo-
metric and metabolic variables was considered a 
secondary outcome of the MERC Program. Analysis 
of the anthropometric variables showed an increase 
in weight and BMI and a decrease in the waist–hip 
ratio over time in both groups. Even if modifications 
to regulate eating habits and physical activity have 
been addressed in the MERC Program, the evidence 
suggests the adaptation of intervention regarding 
factors that prevent weight gain, such as homeo-
static, environmental, and behavioral processes 
(Greenway, 2015). Similarly, the metabolic variables 
did not present improvements, bearing in mind 
that a series of different variables can influence and 
have an impact on these results, which were not 
controlled in the program.

CONCLUSION

This study aimed to evaluate the maintenance of 
behavioral changes related to lifestyle improvement 

the IG, whereas there was a significant increase in 
the CG at t1, which decreased to baseline levels at 
t2. In both groups, there was a significant increase at 
the reevaluation in the self-efficacy variable regulat-
ing eating habits in situations that generate craving 
(EHGC); however, there was a significant reduction 
in the CG at t2. In the general evaluation regarding 
the ability of the adolescents to stay on a diet (EH 
mean), there was a significant increase in the IG 
at t1 that was maintained at t2, while a significant 
increase occurred in the CG at t1 only.

DISCUSSION

The application of the MERC Program had sta-
tistically significant results linked to the dimen-
sions that make up behavioral change according 
to the TTM, in that the adolescents showed great 
advances in psychological variables, which are con-
sidered the most relevant for long-term improve-
ment and are the desired primary outcome in this 
study. The main result of this study pertains to vari-
ables related to motivation for behavioral change. 
Motivation is seen as a necessary first step towards 
this change (Deci & Ryan, 2000; Ryan & Deci, 2006; 
Thomas Reinehr, 2011), and studies indicate this 
concept as being an important predictor of long-
term practice of physical exercise (Teixeira et al., 
2015; Young, Plotnikoff, Collins, Callister, & Morgan, 
2015). In terms of motivation for behavioral change, 
a growing rise in motivation rates to increase the 
practice of exercise was observed in both groups 
and an improvement in eating habits over time. 
However, the IG mean scores maintained con-
stant growth in the Motivation Scales pertaining to 
change, suggesting that the intervention was effec-
tive in stimulating intrinsic motivators, with these 
being the personal internal factors of the individual. 
Based on the MERC Program proposal to focus on 
motivation and understanding that such a variable 
defines behavioral change in the long term, the 
results suggest the IG participants are more moti-
vated and have progressed further in the stages of 
readiness for change.

In relation to the decision-making process for 
weight loss, the MERC Program presented signifi-
cant interaction results between group and time, 
in a way that IG participants showed continuous 
growth in the evaluation of importance of actually 
losing weight, observing more harm than benefits 
in staying as they were (2.16), in relation to the CG 
(1.74). The TTM points to the Decisional Scale as 
one of the main conduits for behavioral change, 
since it can aid in the resolution of health-related 
problems through conscious decision-making 



54 Carolina Domingues Segalla et al.

2020, Vol. XXIX, N°3, 47-57

REVISTA ARGENTINA 

DE CLÍNICA PSICOLÓGICA

Conselho Nacional de Desenvolvimento Científico 
e Tecnológico (CNPq) with Universal Edits 
483257/2013-3 and Universal 455106/2014. It also 
had financing from the Infrastructure Publication of 
PUCRS/PRAIAS (01/2014).

DISCLOSURE OF POTENTIAL CONFLICTS

There are no potential conflicts, real or per-
ceived, for any of the named authors while contrib-
uting and producing this study.

CLINICAL TRIALS REGISTRY SITE AND NUMBER

MERC is a randomized clinical trial (RCT) car-
ried out in southern Brazil, with approval of the 
Committee of Ethics in Research of the Pontifical 
Catholic University of Rio Grande do Sul (CAAE: 
36209814.6.0000.5336). The study protocol is 
registered with the Brazilian Registry of Clinical 
Trials (RBR-234nb5) and the Clinical Trial Registry 
(NTC02455973).

REFERENCES

Adam, S., Westenhoefer, J., Rudolphi, B., & 
Kraaibeek, H.-K. (2013). Three- and five-year 
follow-up of a combined inpatient-outpa-
tient treatment of obese children and adoles-
cents. International Journal of Pediatrics, 2013, 
856743. doi: 10.1155/2013/856743

Al-Khudairy, L., Loveman, E., Colquitt, J. L., Mead, E., 
Johnson, R. E., Fraser, H., … Rees, K. (2017). 
Diet, physical activity and behavioural interven-
tions for the treatment of overweight or obese 
adolescents aged 12 to 17 years. Cochrane 
Database of Systematic Reviews, 6, CD012691. 
doi: 10.1002/14651858.CD012691

Armitage, C. J., Wright, C. L., Parfitt, G., 
Pegington, M., Donnelly, L. S., & Harvie, M. N. 
(2014). Self-efficacy for temptations is a better 
predictor of weight loss than motivation and 
global self-efficacy: Evidence from two prospec-
tive studies among overweight/obese women 
at high risk of breast cancer. Patient Education 
and Counseling, 95(2), 254–258. doi: 10.1016/j.
pec.2014.01.015

Bandura, A. (2006). Self-efficacy beliefs of adoles-
cents. In F. Pajares & T. Urdan (Eds.), Guide for 
constructing self-efficacy scales (pp. 307–337). 
Information Age Publishing. Retrieved from 
https://www.uky.edu/~eushe2/Bandura/
BanduraGuide2006.pdf

Berge, J. M., & Everts, J. C. (2011). Family-Based 
Interventions Targeting Childhood Obesity: A 

in adolescents with overweight and obesity, from 
a comparison between a TTM-based health inter-
vention with a motivational (IG) and psychoeduca-
tional (GC) approach. The intervention proved to 
be effective in relation to its main outcome, namely 
the motivation variables for change of eating hab-
its and the practice of exercise, in the evaluation of 
decision-making for weight loss and in self-efficacy. 
In addition, it is important to highlight the greater 
adherence of the adolescents participating in the 
motivational intervention, which suggests they have 
a higher level of motivation, a significant factor for 
subsequent modifications in habit for a healthy 
lifestyle.

Among the initial limitations of this study is 
the development of the interventions, which had 
many similarities in their approach, suggesting 
a possible methodological reformulation of the 
Waiting List + IG to better verify possible interven-
ing variables (Al-Khudairy et al., 2017; Berkowitz 
et al., 2013; Naar-King et al., 2009; Nguyen et al., 
2013; Walpole, Dettmer, Morrongiello, McCrindle, 
& Hamilton, 2013). Furthermore, the groups being 
conducted by different therapists could be a bias 
on the outcome.

Another possible drawback could be in only hav-
ing a 12-week intervention in the view of much of 
the research (Boff et al., 2016; Carvalho et al., 2015; 
Choo & Kang, 2015; Kelly et al., 2017; Marchesini 
et al., 2016; Reinehr, 2017) and the limited num-
ber of sessions with the parents. The impact of 
parental modeling on child and adolescent learn-
ing (Armitage et al., 2014) considers the need to 
conduct an intervention that includes greater con-
tact with those adults responsible for the parental 
care of participants (Berge & Everts, 2011; Quattrin 
et al., 2014).

Evaluations for the measurement of food intake 
modifications and for the practice of physical exer-
cise have not yet been performed. Therefore, it is 
concluded that future researches for the program 
should include indicators of diet quality and a car-
diorespiratory capacity test to establish a correla-
tion of the data.

Even though the anthropometric and meta-
bolic variables were not the desired outcome of 
the intervention in this study, an evaluation of the 
effectiveness of the strategies and skills covered in 
the MERC Program should be carried out in order to 
improve the program.

SOURCES OF FUNDING

This study was made financially possi-
ble by the Brazilian government through the 

https://www.uky.edu/~eushe2/Bandura/BanduraGuide2006.pdf�
https://www.uky.edu/~eushe2/Bandura/BanduraGuide2006.pdf�


Maintenance of Motivation for Lifestyle Change in Adolescents with Overweight Obesity: A 6-Month Follow-Up Study 55

2020, Vol. XXIX, N°3, 47-57

REVISTA ARGENTINA 

DE CLÍNICA PSICOLÓGICA

parameters: The impact of a nutritional inter-
vention program and physical exercise on 
adult w. Caderno de Saúde Pública, 25(8), 
1763–1773.

Craig, L. C. A., & Love, J. (2008). Overweight and 
cardiovascular risk factors in 4- to 18-year-
olds. Obesity Facts, 1(5):237–242. doi: 
10.1159/000156720

Deci, E. L., & Ryan, R. M. (2000). The “what” and 
“why” of goal pursuits: Human needs and the 
self-determination of behavior. Psychological 
Inquiry, 11(4), 227–268. doi: 10.1207/
S15327965PLI1104_01

Gibson, L. Y., Allen, K. L., Davis, E., Blair, E., 
Zubrick, S. R., Byrne, S. M., & Allen, K. L. (2017). 
The psychosocial burden of childhood over-
weight and  obesity: Evidence for persisting 
difficulties in boys and girls. European Journal 
of Pediatrics, 176(4), 925–933. doi: 10.1007/
s00431-017-2931-y

Greenway, F. L. (2015). Physiological adaptations to 
weight loss and factors favouring weight regain. 
International Journal of Obesity, 39(8), 1188–
1196. doi: 10.1038/ijo.2015.59

Guimarães, L., & Hirakata, V. (2012). Uso do Modelo 
de Equações de Estimações Generalizadas na 
análise de dados longitudinais. Revista HCPA, 
32(4), 503–511.

Han, H., Gabriel, K. P., & Kohl, H. W. (2015). Evaluations 
of validity and reliability of a transtheoretical 
model for sedentary behavior among college stu-
dents. American Journal of Health Behavior, 39(5), 
601–609. doi: 10.5993/AJHB.39.5.2

Kelly, S., Stephens, J., Hoying, J., Mcgovern, C., 
Melnyk, B. M., Pmhnp, C., & Militello, L. (2017). 
A systematic review of mediators of physical 
activity, nutrition, and screen time in adoles-
cents: Implications for future research and clin-
ical practice. Nursing Outlook, 65(5), 530–548. 
doi: 10.1016/j.outlook.2017.07.011

Lee, H., Pantazis, A., Cheng, P., Dennisuk, L., 
Clarke, P. J., & Lee, J. M. (2016). The association 
between adolescent obesity and disability inci-
dence in young adulthood. Journal of Adolescent 
Health, 59(4), 472–478. doi: 10.1016/j.
jadohealth.2016.05.015

Lloyd-Richardson, E. E., Jelalian, E., Sato, A. F., 
Hart, C. N., Mehlenbeck, R., & Wing, R. R. (2012). 
Two-year follow-up of an adolescent behavioral 
weight control intervention. Pediatrics, 130(2), 
e281–e288. doi: 10.1542/peds.2011-3283

Lobstein, T., Jackson-Leach, R., Moodie, M. L., 
Hall, K. D., Gortmaker, S. L., Swinburn, B. A., …  
Mcpherson, K. (2015). Obesity 4 child 
and adolescent obesity: Part of a 

Meta-Analysis. Childhood Obesity, 7(2), 110–
121. doi: 10.1089/chi.2011.07.02.1004.berge

Berkowitz, R. I., Rukstalis, M. R., Bishop-
Gilyard, C. T., Moore, R. H., Gehrman, C. A., 
Xanthopoulos, M. S., … Wadden, T. A. (2013). 
Treatment of adolescent obesity comparing 
self-guided and group lifestyle modification 
programs: A potential model for primary care. 
Journal of Pediatric Psychology, 38(9):978–986. 
doi: 10.1093/jpepsy/jst035

Boff, R. M. (2012). Evidências Psicométricas das 
Escalas de Auto-Eficácia para Regular Hábito 
Alimentar e Auto-Eficácia para Regular Exercício 
Físico. Dissertação de Mestrado, Pontifícia 
Universidade Católica do Rio Grande do Sul, 
Porto Alegre, Brasil. Retrieved from http://hdl.
handle.net/10923/5000

Boff, R. M., Liboni, R. P. A., Batista, I. P. de A., de 
Souza, L. H., & Oliveira, M. da S. (2017). Weight 
loss interventions for overweight and obese 
adolescents: A systematic review. Eating and 
Weight Disorders – Studies on Anorexia, Bulimia 
and Obesity, 22(2), 211–229. doi: 10.1007/
s40519-016-0309-1

Brazilian Guidelines for the Treatment of Metabolic 
Syndrome. (2005). Arquivos Brasileiros de 
Cardiologia, 84(1). Retrieved from: https://
www.scielo.br/pdf/abc/v84s1/a01v84s1.pdf

Breakwell, G. M., Fife-schaw, C., Hammond, S., & 
Smith, J. A. (2010). Métodos de pesquisa em 
Psicologia (3rd ed.). Porto Alegre: Artmed.

Burke, L. E., Ewing, L. J., Ye, L., Styn, M., Zheng, Y., 
Music, E., … Sereika, S. M. (2015). The SELF 
trial: A self-efficacy-based behavioral interven-
tion trial for weight loss maintenance. Obesity, 
23(11), 2175–2182. doi: 10.1002/oby.21238

Carvalho, M., Menezes, D., Aparecida, S., Silva, C., 
De Deus, R., Cristine, A., & Lopes, S. (2015). 
Eating behaviors intervention based on trans-
theoretical model promotes anthropometric 
and nutritional improvements – A randomized 
controlled trial. Eating Behaviors, 17, 37–44. 
doi: 10.1016/j.eatbeh.2014.12.007

Choo, J., & Kang, H. (2015). Predictors of ini-
tial weight loss among women with abdomi-
nal obesity: A path model using self-efficacy 
and health-promoting behaviour. Journal of 
Advanced Nursing, 71(5), 1087–1097. doi: 
10.1111/jan.12604

Costa, P. R. de F., Assis, A. M. O., Silva, M. da C. M., 
Santana, M. L. P., Dias, J. C., Pinheiro, S. M. C., & 
Santos, N. S. (2009). Mudança nos parâmetros 
antropométricos: A influência de um programa 
de intervenção nutricional e exercício físico em 
mulheres adultas Change in anthropometric 

http://hdl.handle.net/10923/5000�
http://hdl.handle.net/10923/5000�


56 Carolina Domingues Segalla et al.

2020, Vol. XXIX, N°3, 47-57

REVISTA ARGENTINA 

DE CLÍNICA PSICOLÓGICA

Prochaska, J., Drclemente, C. C., & Velicer, W. F. 
(1985). Predicting change in smoking status for 
self-changers. Addictive Behaviors, 10, 395–406. 
doi: 10.1016/0306-4603(85)90036-X

Prochaska, J. O., & DiClemente, C. C. (1983). Stages 
and processes of self-change of smoking: 
Toward an integrative model of change. Journal 
of Consulting and Clinical Psychology, 51(3), 
390–395. Retrieved from http://www.ncbi.nlm.
nih.gov/pubmed/6863699

Prochaska, J. O., DiClemente, C. C., & Norcross, J. C. 
(1992). In search of how people change. Applications 
to addictive behaviors. The American Psychologist, 
47(9), 1102–1114. Retrieved from http://www.
ncbi.nlm.nih.gov/pubmed/1329589

Prochaska, J. O., Norcross, J. C., Fowler, J. L., 
Follick, M. J., & Abrams, D. B. (1992). Attendance 
and outcome in a work site weight control pro-
gram: Processes and stages of change as process 
and predictor variables. Addictive Behaviors, 
17(1), 35–45. Retrieved from http://www.ncbi.
nlm.nih.gov/pubmed/1595424

Prochaska, J. O., Velicer, W. F., Rossi, J. S., Goldstein, M. G., 
Marcus, B. H., Rakowski, W., … Rossi, S. R. (1994). 
Stages of change and decisional balance for 12 
problem behaviors. Health Psychology, 13(1), 
39–46. doi: 10.1037/0278-6133.13.1.39

Quattrin, T., Roemmich, J. N., Paluch, R., Yu, J., 
Epstein, L. H., & Ecker, M. A. (2014). Treatment 
outcomes of overweight children and parents in 
the medical home. Pediatrics, 134(2), 290–297. 
doi: 10.1542/peds.2013-4084

Rancourt, D., Thurston, I. B., Sonneville, K. R., 
Milliren, C. E., & Richmond, T. K. (2017). Eating 
behaviors longitudinal impact of weight 
misperception and intent to change weight 
on body mass index of adolescents and young 
adults with overweight or obesity. Eating 
Behaviors, 27(August), 7–13. doi: 10.1016/j.
eatbeh.2017.08.002

Reinehr, T. (2011). Symposium III: Metabolic health, 
weight management and obesity prevention 
in childhood and adolescence effectiveness of 
lifestyle intervention in overweight children the 
increasing prevalence of obesity in childhood 
poses an ever-increasing problem for our health 
systems. doi: 10.1017/S0029665111000577

Reinehr, T., Temmesfeld, M., Kersting, M., 
de Sousa, G., & Toschke, A. M. (2007). Four-
year follow-up of children and adolescents par-
ticipating in an obesity intervention program. 
International Journal of Obesity, 31(7), 1074–
1077. doi: 10.1038/sj.ijo.0803637

Ribeiro, F. A., Boff, R. M., Feoli, A. M. P., 
Gustavo, A. S., Donadio, M. V. F., & Oliveira, M. S. 

bigger picture. The Lancet, 385, 2510–2520. doi: 
10.1016/S0140-6736(14)61746-3

Marchesini, G., Montesi, L., El Ghoch, M., 
Brodosi, L., Calugi, S., & Dalle Grave, R. (2016). 
Long-term weight loss maintenance for obe-
sity: A multidisciplinary approach. Diabetes, 
Metabolic Syndrome and Obesity: Targets and 
Therapy, 9, 37. doi: 10.2147/DMSO.S89836

Ministério da Saúde / Ministry of Health. (2014). 
Secretaria de Atenção à Saúde. Departamento 
de Atenção Básica. Estratégias para o cuidado 
da pessoa com doença crônica : obesidade / 
Ministério da Saúde, Secretaria de Atenção à 
Saúde, Departamento de Atenção Básica. – 
Brasília: Ministério da Saúde.

Naar-King, S., Ellis, D., Kolmodin, K., Cunningham, P., 
Jen, K.-L. C., Saelens, B., & Brogan, K. (2009). A 
randomized pilot study of multisystemic ther-
apy targeting obesity in African-American ado-
lescents. The Journal of Adolescent Health, 
45(4), 417–419. doi: 10.1016/j.jadohealth.2009. 
03.022

Neumark-Sztainer, D., Story, M., Hannan, P. J., & 
Rex, J. (2003). New moves: A school-based obe-
sity prevention program for adolescent girls. 
Preventive Medicine, 37(1), 41–51. doi: 10.1016/
S0091-7435(03)00057-4

Nguyen, B., Shrewsbury, V., O’connor, J., 
Steinbeck, K., Hill, A., Shah, S., … Baur, L. (2013). 
Two-year outcomes of an adjunctive telephone 
coaching and electronic contact intervention 
for adolescent weight-loss maintenance: The 
Loozit randomized controlled trial. International 
Journal of Obesity, 3774(10), 468–472. doi: 
10.1038/ijo.2012.74

Nixon, C. A., Moore, H. J., Douthwaite, W., Gibson, E. L., 
Vogele, C., Kreichauf, S., & Wildgruber, A. (2012). 
Identifying effective behavioural models and 
behaviour change strategies underpinning pre-
school- and school-based obesity prevention 
interventions aimed at 4 – 6-year-olds : A system-
atic review. Obesity Reviews, 13, 106–117. doi: 
10.1111/j.1467-789X.2011.00962.x

Parkinson, J., David, P., & Rundle-Thiele, S. (2017). 
Self-efficacy or perceived behavioural control: 
Which influences consumers’ physical activity 
and healthful eating behaviour maintenance? 
Journal of Consumer Behaviour, 16(5), 413–423. 
doi: 10.1002/cb.1641

Pirzadeh, A., Feizi, A., Ghofranipour, F., & 
Mostafavi, F. (2015). Improving physical activity 
and metabolic syndrome indicators in women: 
A transtheoretical model-based intervention. 
International Journal of Preventive Medicine, 
6(1), 28. doi: 10.4103/2008-7802.154382

http://www.ncbi.nlm.nih.gov/pubmed/6863699�
http://www.ncbi.nlm.nih.gov/pubmed/6863699�
http://www.ncbi.nlm.nih.gov/pubmed/1329589�
http://www.ncbi.nlm.nih.gov/pubmed/1329589�
http://www.ncbi.nlm.nih.gov/pubmed/1595424�
http://www.ncbi.nlm.nih.gov/pubmed/1595424�


Maintenance of Motivation for Lifestyle Change in Adolescents with Overweight Obesity: A 6-Month Follow-Up Study 57

2020, Vol. XXIX, N°3, 47-57

REVISTA ARGENTINA 

DE CLÍNICA PSICOLÓGICA

Nutrition, 87(5), 1134–1140. doi: 10.1093/
ajcn/87.5.1134

Velasquez, M. M., Maurer, G. G., Crouch, C., & 
DiClemente, C. C. (2001). Group treatment for sub-
stance abuse: A stages-of-change therapy manual. 
New York: The Guilford Press.

Walpole, B., Dettmer, E., Morrongiello, B. A., 
McCrindle, B. W., & Hamilton, J. (2013). 
Motivational interviewing to enhance self-ef-
ficacy and promote weight loss in overweight 
and obese adolescents: A randomized controlled 
trial. Journal of Pediatric Psychology, 38(9), 944–
953. doi: 10.1093/jpepsy/jst023

Wang, Y., Wu, Y., & Wilson, R. (2013). Prevention 
programs: Comparative effectiveness review 
and meta-analysis. (115). Effective Health Care 
Program, Comparative Effectiveness Review 
(115). Agency for Healthcare Research and 
Quality.

Waters, E., de Silva-Sanigorski, A., Hall, B. J., Brown, 
T., Campbell, K. J., Gao, Y., … Summerbell, C. D. 
(2011). Interventions for preventing obesity in 
children. The Cochrane Database of Systematic 
Reviews, 12, CD001871. doi: 10.1002/14651858.
CD001871.pub3

World Health Organization. (2006). The world health 
report 2006 – Working together for health (1st 
ed.). Geneva. Retrieved from http://www.who.
int/whr/2006/en/

World Health Organization. (2017). Obesity and 
overweight. Retrieved from http://www.who.
int/mediacentre/factsheets/fs311/en/

Yen, C. F., Liu, T. L., Ko, C. H., Wu, Y. Y., & 
Cheng, C. P. (2014). Mediating effects of bullying 
involvement on the relationship of body mass 
index with social phobia, depression, suicidality, 
and self-esteem and sex differences in adoles-
cents in Taiwan. Child Abuse and Neglect, 38(3), 
517–526. doi: 10.1016/j.chiabu.2013.07.015

Young, M. D., Plotnikoff, R. C., Collins, C. E., 
Callister, R., & Morgan, P. J. (2015). Impact of a 
male-only weight loss maintenance programme 
on social-cognitive determinants of physical 
activity and healthy eating: A randomized con-
trolled trial. British Journal of Health Psychology, 
20(4), 724–744. doi: 10.1111/bjhp.12137

Zambon, M. P., Ângela, M., Antonio, R. G. M., 
Mendes, R. T., De Azevedo, A., & Filho, B. (2008). 
Crianças e adolescentes obesos: dois anos de 
acompanhamento interdisciplinar. Retrieved 
from http://www.scielo.br/pdf/rpp/v26n2/
a06v26n2

(2016). Randomized clinical trial of a motiva-
tional interdisciplinary intervention based on 
the transtheoretical model of change for lifestyle 
modification in overweight/obese adolescents: 
MERC study protocol. International Journal of 
Clinical Trials, 3(4), 225. doi: 10.18203/2349-
3259.ijct20163961

Rohm, I., Schaarschmidt, M., Figulla, H. R., 
Lichtenauer, M., Goebel, B., Franz, M., & Jung, C. 
(2014). Effect of a weight loss program in obese 
adolescents; a long-term follow-up. Nutrición 
Hospitalaria, 30(2), 267–274. doi: 10.3305/
nh.2014.30.2.7568

Ryan, R. M., & Deci, E. L. (2006). Self-regulation and the 
problem of human autonomy: Does psychology 
need choice. Journal of Personality, 74(6), 1557–
1585. doi: 10.1111/j.1467-6494.2006.00420.x

Sanchez, M., Ferreira, G., Schneider, D., Luísa, B., & 
Habigzang, F. (2015). A infl uência das crenças de 
autoefi cácia na manutenção do emagrecimento 
The influence of self-efficacy beliefs in maintain-
ing weight loss. Aletheia, 46, 202–210. Retrieved 
from http://pepsic.bvsalud.org/pdf/aletheia/
n46/n46a16.pdf

Simmonds, M., Llewellyn, A., Owen, C. G., & 
Woolacott, N. (2016). Predicting adult obesity 
from childhood obesity: A systematic review and 
meta-analysis. Obesity Reviews, 17(2), 95–107. 
doi: 10.1111/obr.12334

Singh, A. S., Mulder, C., Twisk, J. W. R., 
Mechelen, W. Van, & Chinapaw, M. J. M. 
(2008). Tracking of childhood overweight into 
adulthood: A systematic review of the liter-
ature. Obesity Reviews,  9(5), 474–488. doi: 
10.1111/j.1467-789X.2008.00475.x

Susin, N., Boff, R. M., Ludwig, M. W., Feoli, A. M., 
da Silva, A. G., Macagnan, F. E., & Oliveira, M. D. 
(2015). Predictors of adherence in a prevention 
program for patients with metabolic syndrome. 
Journal of Health Psychology, 21(10), 2156–
2167. doi: 10.1177/1359105315572451

Teixeira, P. J., Carraça, E. V., Marques, M. M., Rutter, 
H., Oppert, J.-M., De Bourdeaudhuij, I., …  
Brug, J. (2015). Successful behavior change in obe-
sity interventions in adults: A systematic review 
of self-regulation mediators Obesity: Exploring 
the causes, consequences and solutions. BMC 
Medicine, 13, 84. doi: 10.1186/s12916-015-0323-6

Tsiros, M. D., Sinn, N., Brennan, L., Coates, A. M., 
Walkley, J. W., Petkov, J., … Buckley, J. D. (2008). 
Cognitive behavioral therapy improves diet and 
body composition in overweight and obese 
adolescents. The American Journal of Clinical 

View publication statsView publication stats

http://www.who.int/whr/2006/en/�
http://www.who.int/whr/2006/en/�
http://www.who.int/mediacentre/factsheets/fs311/en/�
http://www.who.int/mediacentre/factsheets/fs311/en/�
http://www.scielo.br/pdf/rpp/v26n2/a06v26n2�
http://www.scielo.br/pdf/rpp/v26n2/a06v26n2�
http://pepsic.bvsalud.org/pdf/aletheia/n46/n46a16.pdf�
http://pepsic.bvsalud.org/pdf/aletheia/n46/n46a16.pdf�
https://www.researchgate.net/publication/341622709

