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Abstract

Background: Childhood Obesity has become an epidemic. The number of overweight and obese children has increased at an alarm-
ing rate over the past years, and there is no chance of it slowing down unless a systemic fix is in place. The aim of this study is to 
evaluate and conclude on the best approach to control obesity and reverse the negative effect on children in the most convenient way.

Methods: Scientific databases MEDLINE, PubMed, ISI Web of Science, and Scopus were searched electronically for English language 
article from 2000 to 2014 was conducted in. We included those studies conducted among obese individuals aged up to 18 years. Our 
search yielded 87 relevant papers, 71 of them were conducted as high quality clinical trials.

Results: Three intervention approaches effect was measured school-based programs can have long-term effects in a large target 
group. This can be related to this fact that children spend a considerable part of their time in school, and adopt some parts of lifestyle 
there. They have remarkable consequences on health behaviors, but as there are some common limitations, their effects on anthro-
pometric measures are not clear. Due to the crucial role of parents in development of children’s behaviors, family-based interven-
tions are reported to have successful effects in some aspects; but selection bias and high dropout rate can confound their results. 
Clinic-based interventions revealed favorable effects. They include dietary or other lifestyle changes like increasing physical activity 
or behavior therapy. It seems that a comprehensive intervention including diet and exercise are more practical. When they have dif-
ferent designs, results are controversial.

Conclusion: A multidisciplinary approach in schools in which children’s family are involved, has proved to be the best and most 
sustainable approach for management of childhood obesity.
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Introduction

Childhood obesity is on the rise and considered as a serious health problem worldwide [1]. The degree of excess weight is still increas-
ing in the group of children who are defined as having obesity [2]. This high level of childhood obesity poses an ever-increasing problem 
for health-care systems, because a high proportion of children with obesity tend to become adults with obesity [3]. Obesity negatively 
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affects quality of life and social integration of children with the condition [4], and in the long term, obesity is associated with premature 
death [5]. The reduced lifespan of children with obesity is primarily caused by associated comorbidities of obesity such as hypertension, 
dyslipidaemia, and disturbed glucose metabolism, summarized in the definition of the metabolic syndrome [6]. These cardiovascular risk 
factors already occur frequently in children with obesity [7]. Furthermore, early vascular changes have been demonstrated by autopsy 
studies [8], and by the detection of increased carotid intima– media thickness, [5] a predictive factor for atherosclerosis, heart attack and 
stroke, [9] in obese children with cardiovascular risk factors. In addition, obesity in childhood is associated with many other diseases, 
such as asthma, polycystic ovary syndrome, nonalcoholic fatty liver disease (NAFLD), sleep apnoea syndrome and orthopaedic problems 
[6]. Therefore, effective therapeutic approaches to tackle childhood obesity are urgently needed. Lifestyle intervention is recommended 
as the primary treatment for childhood obesity [10]. However, the long-term outcomes of lifestyle interventions for childhood obesity 
carried out in a clinical-practice setting have varied widely.

Materials and Methods

•	 Electronic search Database : MEDLINE, PubMed, ISI Web of Science, and Scopus Studies Publication years : 2000 to 2015

•	 Search terms used : “childhood obesity”, “overweight,” “weight disorder,” “intervention,” “treatment,” “management,” “control,” “PA,” 
“nutrition,” “behavior therapy,” and “diet therapy”.

Search Yielded: 2305 studies and articles.

Data extraction and abstraction

Inclusion criteria

•	 Literature reported in English language

•	 2-18-year-old children; community, family, school, and clinic interventions or a combination of them

•	 Conducted among obese or overweight children.

Exclusion criteria: Systematic reviews, meta-analysis, and editorials. 

The selection process of our systematic review is presented in PRISMA flowchart (Figure 1).

Figure 1: PRISMA chart illustrating the selection procedure of relevant articles. RCT, randomized clinical trial.

Results

Searches identified 2305 publications in addition to another 22 publications that were found through manual research. After removal 
of duplicates, abstracts and titles 1072 publications were assessed as identified from title and abstract and 230 papers were excluded. 87 
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papers full text could not be retrieved and another 340 papers with the same cohort. There were also 317 papers excluded because they 
did not compare different surgical techniques or did not report an adhesion-related outcome. We followed the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines in reporting the results Figure 1.

School-based programs

10 RCTs were included.

School interventions are suggested to be feasible and effective; [11] because students spend a considerable part of their time in 
school [12], moreover teachers and peers can be engaged in such programs [13]. These kinds of programs can improve health behaviors 
in a large target group. They are characterized by nutritional education and changes in dietary habits, as well as increase in PA through 
structured programs [14]. Findings of various studies proposed that the effects of such interventions will be preserved for several years 
after intervention [15-17]. This effect has been of special concern about consuming fruits and vegetables, and healthy snacks, as well as 
increased PA. Nevertheless, the impact of school-based programs on obesity prevention is controversial and remains to be determined by 
large studies with long-term follow-up research. Some studies have not evaluated the effect of intervention on anthropometric measures 
[18-20], but they have shown positive impacts on eating and activity behaviors. The most common limitation of these studies is present-
ing self-reported data, non-randomized selection of schools, short duration of study, and not masking the interventional groups.

Family-based programs

10 RCTs were included.

Reaching a healthy weight is not successful unless children have support for making healthy behavior choices; obviously, providers of 
this support are families. Family is an applicable target for health promoting interventions. Family-based intervention programs are con-
sidered as one of the most successful methods for obesity treatment or prevention [20], Engaging parents in childhood obesity prevention 
programs may make weight loss easier for children; because they can provide confirmatory conditions to help their children to choose 
healthy behaviors, furthermore they are important role models for their children [21]. It is difficult for parents to know and accept that 
their child has excess weight, and that recommended diets would not have adverse health effect for their children; [22] therefore, they 
often do not comprehend the necessity of obesity prevention. Families are able to construct children’s lifestyle habits, perhaps through 
their “parenting style” and management of “family functioning [23]. Most of these programs were successful in decreasing body mass in-
dex (BMI) z-score and some health consequences of overweight. After participation of parents in these kinds of programs, their children 
consumed more fiber and were less sedentary. In some cases, significant decrease in fat mass is documented, as well [24,25]. It has shown 
that low parental confidence predicts dropout rate from family-based behavioral treatment [26]. The main limitation of family-based 
studies is the small sample size, high dropout rate, no follow-up data, and selection of motivated families.

Although most researchers have tried low calorie-low fat diets for treating obesity, experts have recommended to consider a diet with 
balanced macronutrients [27]. Nevertheless, different dietary changes have been tried to control excess weight in children and adoles-
cents. High protein (HP) diets seems to make more satiety, but two studies did not confirm their advantage versus standard diets [28,29].

Clinical-based programs

10 studies were included. 

Findings in studies in which diet, exercise or both of them were taken into account, nutrition plus PA had more effect on anthropomet-
ric indices [30-32]. One study showed that combination of aerobic and strength training along with diet therapy results in BMI decrease 
in comparison with strength training plus diet recommendation [33]. A successful experience is reported about the favorable effects of 
zinc supplementation on anthropometric and metabolic indices [34,35].
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Obesity behavioral therapy has different parts such as motivational interviewing, goal setting, positive reinforcement, monitoring, and 
cognitive restructuring [36]. Most of behavioral therapies had positive consequences on weight, BMI, or dietary and PA habits [37-41].

All interventions that consisted of nutrition, exercise, and counseling had significant effects on body weight or other obesity-related 
factors [42-58] except for a study, which had beneficial effects only on obesity related behaviors [59]. The main limitation of some of these 
studies is lack of comparison with the control group, and short-term follow-up of participants, and the uncertain sustainability of such 
kinds of interventions.

Eventually, 21 papers describing 21 studies were included Laparoscopy versus laparotomy. All of them were published between 1991 
and 2010 and addressed different topics of surgical technique.

Discussion

Lifestyle interventions are effective in reducing weight in children with obesity if parents are actively involved. Young children aged 
5 - 12 years and children with overweight rather than obesity profit, in particular, from this kind of intervention.

In clinical practice, lifestyle interventions only reduce mean BMI by –-1 to –2 kg/m², and the long-term success rate (a decrease in BMI 
SD score of < 0.25) at 2 years is <10%.

By contrast, some specialist treatment centres report maintenance of weight loss in children with obesity 5 years after the end of the 
intervention and a success rate of ~50%.

Stable weight in a growing child with obesity is accompanied by an improvement in cardiovascular risk factors and in comorbidities 
such as diabetes mellitus, nonalcoholic fatty liver disease and polycystic ovary syndrome. Weight loss reduces the basal metabolic rate 
and affects hunger and the levels of satiety hormones in children with obesity, which might partly explain difficulties in losing weight of 
the papers reported a positive effect of school-based intervention on dietary habits or anthropometric measures. One of negative effects 
of this kind intervention is discrimination resulted from stigmatization. This may persuade them to get involved in healthier lifestyle or 
might have opposite results. All of the studies conducted in the family setting (n = 26), had favorable results on obesity criteria. Although 
some of them had negligible effects. Clinic-based intervention had different methods but almost the same results.

Some studies had no effects on anthropometric index. However, they had resulted in dietary habits or physical fitness improvement 
[60-63]. One explanation for this can be self-reported dietary intake and PA data. On the other words, children may not pay attention to 
the instruction they were given.

Teachers can train students how to choose nutritious and low-calorie foods. In addition, exercise training can be reinforced in the 
school curriculum [64]. Most students with excess weight prefer to eat fatty, sweetened, and salty snacks; they also choose fast foods as 
their first meal preference. If attendants get involved in obesity prevention programs, they can provide an environment for children to 
purchase healthy snacks and foods. Families can also make a circumstance which facilitates dietary and behavioral changes. Furthermore, 
if parents recognize the importance of weight control, they will be motivated to persuade their children for weight control. Families, espe-
cially mothers, are the best paradigm for children to learn a healthful eating pattern and activity habits [65]. Through family meals, chil-
dren can eat more whole grains, fruits, vegetables, low fat milk, and consume less sweets and unhealthy fats. Parents should involve kids in 
preparing food to make a positive effect on their attitudes toward obesity prevention. It seems that the family has a key role in long-term 
weight control [66]. It has been shown that if family confidence is low, rate of dropout from weight loss programs will increase [67]. In this 
regard, providing parenting styles and skills as well as child management strategies are really critical [68,69]. Principally clinic-setting 
programs have brought nutrition, PA, and education or counseling together to achieve their goals and they have demonstrated long lasting 
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results [70]. Most experts advise a low calorie low fat diet for obesity management; but they may have side-effects such as binge eating 
[71]. Actually weight loss is allowed in severe obesity and in other cases weight maintenance is an appropriate policy [72]. Some studies 
recommend HP or low carbohydrate diets because they cause more satiety [73]. A review article revealed that low carbohydrate ad libi-
tum diets are as effective as calorie restricted diets [74]. In addition, a Cochrane review showed that low fat diets have no extra advantages 
in comparison with other diets with calorie restriction [75]. Another review article revealed moderate effect of exercise on adiposity and 
not on BMI [76]. Clearly, PA is efficient when lasts for more than 60 min, is moderate to vigorous, and is done in all weekdays [77]. As low 
calorie diets are harmful for growth, and complying with them is difficult, some studies suggested that vigorous exercise can be a suitable 
substitute for diet therapy [78,79]. As always emphasized, to be effective, PA should be considered as an enjoyable fun, and should be 
integrated into daily lifestyle. Obesity causes mental problems in children and adolescents [80], so behavior therapy seems to be vital. It 
sounds that group treatment is more successful than individual ones; [81,82] specifically when parents are engaged. Counselors should 
persuade children and adolescents to eat breakfast, to have structured meal plan to increase consumption of fruits, vegetables, and family 
meals, as well as to decrease the intake of sweetened beverages, calorie-dense foods, and eating out, as well as reducing the sedentary 
behaviors and the screen time [83,84]. Counselors also need to teach families about healthy shopping and cooking habits. Unfortunately, 
most studies did not show favorable effects, many of them had small sample sizes or had short-term follow-up or lacked of the control 
group. Managing extra group support sessions or using technologies such as E-mail or SMS for monitoring weight losers can be a good 
idea. The present study came in line with a systematic analysis conducted by Kelishadi R and Soleiman FA in 2014 [85].

Cardiovascular risk factors and comorbidities of obesity improve even with a stable weight in a growing child. Difficulties in weight 
reduction should not only be attributed to the child or family’s lack of motivation and willingness to change behaviour, as genetic back-
ground might affect outcomes, as might adaptive hormonal changes that result in reduced resting metabolic rate and increased hunger 
during weight-loss attempts. Therefore, blaming unsuccessful children with obesity and their parents is not a useful or appropriate re-
sponse [86,87].

Conclusion

Lifestyle interventions should be offered primarily to children with a real chance of success (such as motivated young children aged 
5 – 12 years and children who are less overweight). A multidisciplinary approach in schools in which children’s family are involved, has 
proved to be the best and most sustainable approach for management of childhood obesity.
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