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Abstract

Adolescent obesity is one of the most serious public health problems. The most common obesity treatments include built-in of 
diet, exercise, and behavior therapy has not great success in adolescent obesity treatment. Thus, clinicians should take to effective 
and practical interventions to manage the adolescent obesity. There are multi-approaches in obesity treatment, but most available 
forms of treatment are complex, not specific for adolescent age group, and ineffective in long term. Moreover, there had had less 
attention to psychological issues such as, emotional problems, cognitive intervention, motivation interview, self-monitoring, self-
help and body image in pediatric obesity management.  On the other side, best practical approach to the treatment of adolescent 
obesity and maintenance is still under controversy. With reference to these concerns, we studied the approaches in recent published 
papers on adolescent obesity treatment, and subsequently, in this work, a new simple and practical model for adolescent obesity 
treatment and maintenance as “AIM” model (Assessment, Intervention, and Maintenance model) is suggested. “AIM” model offers 
an innovative approach for clinical care.

Keyword: Adolescent obesity; Treatment; Maintenance

Introduction
Obesity in adolescents is one of the most serious public 

health problems. Nearly 20%-25% of children and adolescents 
are overweight or obese [1]. The worldwide prevalence of obesity 
was more than doubled between 1980 and 2014 [2]. More than 
40% of children in eastern Mediterranean WHO regions, 38% 
in Europe, 27% in the western Pacific, and 22% in Southeast 
Asia were predicted to be overweight or obese. Pediatric obesity 
prevalence in Iranian children is alarming and should be planned 
by providers at national and local levels [3,4]. The most common 
treatments in obesity include built-in of diet, exercise, and behavior  

 
therapy, which are often referred to as lifestyle modifications [5,6].  
A greater number of weight-loss efforts have been repeatedly 
demonstrated to be a negative prognostic indicator of weight-loss 
success in the current treatment [7]. A Cochrane systematic review 
of 55 published interventions to manage obesity has found that 
the small effects during the intervention period and further weight 
reduction by longer interventions are unknown [8,9]. Besides, 
evidence reveals that systemic review analysis regarding childhood 
obesity interventions provide limited information in policy and 
best approach. Thus, clinicians are seeking   the take to effective 
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and practical interventions to manage the youth obesity [10]. There 
are multi-approaches in treatment of obesity. Most available forms 
of treatment are complex, not specific for adolescent age group, and 
ineffective in long term. Moreover, there has been less attention paid 
to psychological issues [11] such as emotional problems, cognitive 
intervention, motivation interview, self-monitoring, self-help and 
body image in Pediatric obesity management.  On the other hand, 
best applicable approach to the treatment of adolescent obesity and 
maintenance is still under controversy. Therefore, it is essential to 
improve the knowledge of obesity treatment and implementation 
of practical approach [12]. With reference to these concerns, we 
studied the approaches in recent published papers on teenage 
obesity, and, subsequently, in this work, a new simple and practical 
model for adolescent obesity treatment and maintenance as “AIM” 
Model (Assessment, Intervention, and Maintenance Model) is 
suggested.

Method
The electronic databases (Pub Med, Scopus and Google scholar) 

in October of 2000 were searched using simple or a combination 
of keywords such as “adolescent obesity treatment”, “body image”, 
“family base therapy”, “obesity and behavioral therapy”, “obesity 
and cognitive therapy”, and “obesity and self-help and motivation 
interview”. Although the intended sample for this review was 
adolescents (ages 13-18), some studies included participants with 
the age of 10 -18 years. We considered randomized controlled trials, 
reviews, and observational studies. Adolescent obesity treatment 
associated to behavioral intervention, cognitive therapy, familial 
base and school base intervention, self-help, motivation counseling, 
and body image were included in the review. A total of 40 studies 
met the inclusion criteria.

Result
Studies were included in this review and shared similar overall 

goals and objectives. However, there were multiple differences in 
study design, approach, quality, sample size, and power, and it is 
not possible to collect studies in the same table for comparison. 
As a matter of fact, almost all approaches have paid less attention 
to long term adolescent obesity treatment. After review of data, it 
was found that there are different approaches to children’s obesity 
intervention or maintenance including: 

a) School base intervention

b) Family base intervention

c) Education intervention

d) Lifestyle modification

e) Behavioral intervention

f) Cognitive behavioral intervention

g) Dietary intervention

h) Self-help intervention

i) Group self-help  intervention

j) Motivation interview

k) Seven-Steps Model and Immersion Treatments

l) Self-monitoring

m) Stimulus control and reinforcement

Figure 1: schematic of “AIM” (Assessment, Intervention, and Maintenance Model) to approach adolescent obesity. 
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All the expert committees recommend using intensive dietary, 
physical activity, and behavioral counseling in adolescent  obesity 
treatment [13,14] and families should be encouraged to take added 
steps to increase promising results and significant progresses in 
the management of obesity adolescence periods. However, long-
term effect is controversial. Therefore, experts seek to find ways 
for the best result for long term intervention. There are multi-
models in approaches to children obesity treatment. Some of these 
models are: 2007 health care organizations’ four-stage model, 
2007 Canadian clinical practice guidelines, 2008 Endocrine Society 
recommendations, and 2009 seven-step model [15]. Although 
these models are clear, simple, and -oriented directions, it seems 
that they are not especially designed for adolescent age groups. 
Also, less attention has been paid to maintenance and they are 
not suitable for practice in clinics. In fact, there is not any single 
agreement practical model as well. Seemingly, there is a lack of 
data in practical approach to children’s obesity treatment and 
maintenance. Therefore, we recommend a simple and practical 
model to be used for adolescent obesity treatment and maintenance. 
We found seven important steps in children’s obesity treatment, 
which may be classified into three parts: assessment, intervention, 
and maintenance. This comprehensive approach suggests one 
new model as “AIM” (Assessment, Intervention, and Maintenance 
Model) (Figure 1). 

Assessment

a) Weight assessment

b) Body image assessment

c) Lifestyle assessment

Intervention

a) Focus to cognitive-behavioral therapy (CBT)

b) Motivational interviewing

c) Modification of family-base lifestyle 

Maintenance

a) Group self-help, stimulus control and reinforcement

Discussion
Although the prevalence of adolescent obesity in developed 

and developing country is alarming, there is not any particular 
and practical remedy for adolescent obesity management for long 
term. Therefore, this study will discuss different approaches in 
adolescents’ obesity treatment with emphasis on the long-term 
effect in three parts: “Assessment”, “Intervention”, and “Monitoring”.

Assessment

Weight Assessment: Body mass index (BMI) percentile is well-
known as simple means to define or diagnose overweight and 
obesity in adolescents. Waist circumference percentile has no 
significant advantage over BMI percentile for the diagnosis of 

obesity in adolescent [16-19]. BMI percentiles are specific for age 
and gender, and explain underweight, healthy weight, overweight, 
and obesity in adolescent [20]. [16] The BMI percentile assessment 
is the first step in this suggestion model; however, some specialists 
believed that BMI percentile is not a perfect tool and clinicians 
should discover better tools to evaluate the obesity and overweight 
in adolescence [21,22].

Body image assessment: Perceived body image was calculated 
using the Stunkard scale, which consisted of figure drawings, 
ranging from 1 to 9 with step-by-step enhancement in more weight 
percentage, where “1” is the leanest and “9” is the heaviest [23]. It is 
essential to assess perceived body image plus body mass index (BMI). 
Correction of perceived body image has been associated to advance 
the motivation for modifying lifestyle behavior. Adolescents may be 
less likely to perceive themselves as overweight or obese [24] since 
a great number of adolescents have had an improper self-perceived 
weight and that weight perception was linked with lack of weight-
control behavior [25]. Body image and weight are also influenced by 
social norms and customs. In this respect, plumpness seems to be 
a symbol of good looks and pleasant appearance in some cultures. 
However, attitudes towards body weight may change over time, and 
a desire for a thinner body image is detected among adolescents in 
some developing countries [25,26]. Among overweight students, a 
considerable proportion of them does not judge to be overweight 
(i.e. they mistakenly considered themselves as either “right weight” 
or “underweight”), and this proportion was almost twice as much 
among boys (46% versus 26% in girls, P = .004). We have also 
found some unsuitable weight-related behaviors: a considerable 
proportion of the normal-weight students was demanding to gain 
weight, and a substantial proportion of the overweight students 
was not demanding to lose weight. This finding highlights the 
fact that there is a growth in overweight trend [25]. Body image 
problems are vastly prevalent in overweight and obese adolescents. 
Boys and girls perceive their body image in a different way. Many 
overweight boys were satisfied with their body image while most 
overweight girls wanted a thinner body [23]. Studies show a direct 
link between body image problems with eating behaviors and 
eating disorders [27]. Therefore, improving body image might be 
a possible technique in modifiable eating behaviors and obesity 
treatment. In addition, it might play a vital role in the improvement 
of eating self-regulation during weight control.

Lifestyle assessment

Lifestyle assessment and intervention are helpful in weight 
management. The HABITS questionnaire can be reliably used in an 
adolescent setting to quickly assess the key dietary and physical 
activity, sedentary behaviors, and to help modify behaviors for 
weight management [28,29]. The meta-analyses indicate that 
lifestyle assessment and interventions incorporating a dietary 
component may lead to significant weight loss in long-term and to 
weight control maintenance provided that the modification period 
is over 6- to 12-months [30,31].
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Intervention

Focus from behavior therapy to cognitive-behavioral therapy 
(CBT): 

The classical behavior change process consists of self-
monitoring, goal setting, and problem solving. Self-monitoring is 
the central part of behavioral weight loss intervention programs. 
The most recent systematic literature review has pointed to the 
effectiveness of behavioral weight management interventions. 
However, evidence is more limited for long-term maintenance 
weight improvement beyond 12 months after treatment [32,33]. 
Cognitive change process is facilitated through the use of two 
skills as problem-solving and cognitive restructuring. The question 
of whether the cognitive changes precedes and causes behavior 
change has been the subject of theoretical debate for several 
decades [34]. CBT for weight loss certainly influences the lifestyle 
habits of family members. Cognitive change can reduce energy 
intake and promote a more positive attitude toward physical 
activity [35].  Thus, cognitive processes influenced during obesity 
treatment may be related to long-term success [34].

*Problem-Solving: 

In standard behavior therapy programs, problem-solving has 
multi-steps. The first step is to recognize the problem in detail. It is 
also useful to identify the chain of events that preceded the problem 
behavior. In the second step, potential solutions are generated.

*Cognitive Restructuring: 

Non-positive thoughts can block the desired behavior change. 
Thus, in standard behavior therapy, patients’ thoughts that interfere 
with their ability to meet behavioral goals are monitored; then,  
distortions in those thoughts are identified and the dysfunctional 
thoughts are replaced with more rational thoughts [34]. Although 
behavior therapy constantly induces mean weight losses of just 
about 10% of initial weight, these reductions are difficult to 
maintain. Some experts argue that an alteration in focus from 
behavior change to cognitive change will progress towards long-
term results of lifestyle modification programs [34].

Motivational Interviewing:

Although motivational interviewing was first started in adult 
health addiction services 20 years ago, attention has rotated to the 
potential of motivational interviewing in the children’s setting [35]. 
An addition of motivational interviewing approach to behavioral 
family-based pediatric obesity treatment is a practical alternative 
to usual intervention approaches [36]. Motivational interviewing 
is a person-centered approach designed to explore disbelief and 
make active motivation to change behavior. Some sets of rules  
which are planned to consider how motivational interviewing can 
effect behavior change in pediatric obesity have been reported 
[35]. Several studies have indicated that children motivated for 
lifestyle modification had difficulty in maintaining motivation and 
adaptation with healthy modification after 1–2 months. However, 
with the constant use of motivational interviewing techniques, there 

was a trend toward better obesity management and maintenance 
[37,38]. Standard motivational interviewing techniques and family-
based education regarding healthy lifestyle choices can have a great 
impact on the pediatric motivation ability to build maintenance 
change. Focus on individual motivation for changing and involving 
the family are essential to improve the child’s ability to make 
healthy choices and maintain motivation for change [39]. 

Family-based lifestyle modification:

Parents’ involvement in treatment of childhood and 
adolescence obesity is largely supported. Evidence showed that 
almost effective interventions (particularly in studies that register 
12-year-old children,) have included a family part training session 
[30,40,41]. The roles of parents in arrangement of a healthy home 
condition and handling children in eating habits and lifestyle are 
very important. Studies have confirmed a correlation between 
families and child obesity, especially among mothers and their 
children. Strength of family involvement and eating habit changes 
are important factors in the success of long-term childhood weight 
control interventions [42-44]. Furthermore, there are data of 
strong associations between parenting lifestyle and children’s food 
habits, level of physical activity, and weight control. These relations 
suggest that family is critical in treatment of obesity. Both parents 
and children have reported the need for continuing support to keep 
up the eating behavioral changes made during treatment. These 
strategies are vital to build the parents’ confidence in their ability to 
maintain their recently acquired health behaviors independent of 
health providers’ help [43]. Diet and dietary composition are major 
elements in treatment strategies. These strategies include the low-
calorie diets and other dietary approaches, along with exercise 
as another key component of weight loss strategies [45]. But the 
most efficacious and reliable way to treat obesity in adolescents is 
a dietary plan plus lifestyle modification component in the family 
[46]. Family-based behavioral weight loss treatment is associated 
with more reductions in child weight compared with a decrease in 
child energy intake alone [47,48]. In addition, there is insufficient 
evidence to draw conclusions about the effectiveness of school-
based nutrition education interventions alone [49].  So, Parent-
child treatment program in the family health care setting would 
result in significant child weight loss relative to common childhood 
weight loss program and this relative weight loss can be constant 
for more than 2 years [43].

Maintenance: Group self-help, stimulus control and 
reinforcement

Self – help is an action to improve yourself or to solve your 
problems without the help of others [28,50]. If self-help is 
combined with lifestyle modification, it will have   a better outcome 
[51]. Self-help for obesity can be a helpful treatment opportunity, 
with special advantages such as encouragement, back up, and 
leadership. Individuals who practice self-help may have a more 
self-control decision. Self-help has a less formal structure program, 
but group self-help has a more formal structure and is less 
independent. Individuals who use the most independent strategies 
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can significantly improve the cost-effectiveness of treatment and  
maintenance [52]. Group self-help subjects may benefit from the 
repeated weight-loss attempts regardless of prior failures [7]. The 
long-term maintenance of obesity treatment will probably require 
continuing care. Continuing care may be economically feasible 
when it uses self-help or group self-help treatment modalities 
[53]. Although self-monitoring and weight self-record may affect 
the adolescent obesity treatment, environment stimulus control 
and reinforcement appear to be more effective than decreasing 
sedentary behaviors and eating disorder in maintenance weight 
control [54,55].

Conclusion
The growing prevalence of adolescent obesity has led to a 

specific attention to new modelling management and maintenance. 
These demands for treatment cannot often be met by available 
professional guidelines, and clients and professionals are looking 
for other alternatives. A rising body of research literature on 
body image, behavior therapy, cognitive behavior therapy, family-
based intervention, and group self-help has studied the subject, 
and it is possible for clinicians and clients to evaluate the relative 
efficacy of different treatment approaches in Pediatric obesity 
treatment. We suggest that multi-component interventions and 
practical approaches that seem to have greater impacts than 
diet and behavioural interventions alone be applied. As a result, 
this suggestion as “AIM” consists of three parts of assessment, 
intervention, and maintenance. Future research should also 
evaluate the role of stressed clients, level of family support, and 
social factors such as peer support in prediction and maintenance 
of weight loss and maintenance.
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