		


Systematic Review
Study Title: Childhood Obesity Due to no Exercise 
There is an increase in childhood obesity due to no exercise as a result of online learning caused majorly by the COVID-19 pandemic. 
Investigator(S): Names
Abstract
The COVID-19 pandemic has forced many learning institutions to resolve to online learning in order to reduce social gatherings as one of the containment measures of the pandemic. However, this has become a risk factor for childhood obesity due to reduced physical activities among children. Therefore, this systematic review aims at reducing childhood obesity through physical activity intervention. Ten peer-reviewed articles are considered for the systematic review. The eligibility criteria for inclusion are based on currency, relevance, and peer-reviewed articles. The selected articles were searched from PUBMED, MEDLINE, and Google Scholar. The articles included were both primary sources and meta-analysis reviews. The main intervention is regular physical exercises among children, and the expected outcome is reduced prevalence of obesity among children. The findings from the studies indicate that regular physical activities are effective interventions in the prevention and management of childhood obesity. Notably, physical activities help in energy expenditure in the body and prevent the build-up of fats in the body. As a result, the risk of obesity is greatly minimized. The findings also indicate that parents have a great influence on physical activities among children. Conversely, parents can influence physical activities among their children through engagement and encouragement.       
Research Question
Does exercising daily reduce childhood obesity?
The target patient population is children with reduced physical activity due to online learning. The intervention is to reduce childhood obesity with increased exercise, while the comparative intervention is not exercising. The expected outcome is decreased childhood obesity within 1 year. The hypothesis is; children who do not exercise have an increased risk for childhood obesity.  
Objectives and Specific Aim(S)
The overall goal of the study is to reduce childhood obesity among online learning children. The specific aims of the research are:
· To get kids to exercise daily
· To get kids to eat healthier
· To assess if childhood obesity is reduced with exercise daily  
Background
Childhood obesity is already a prevalent health condition not only in the United States but also globally. Notably, the rate of childhood obesity in the United States is 19.3 percent, which is around 14.4 million children and adolescents, while globally, more than 340 million children and adolescents aged between 5 and 19 are either overweight or obese (Sanyaolu et al., 2021). Due to online learning caused by the COVID-19 pandemic, there is a likelihood of these numbers increasing. Notably, with online learning, most of the children spent most of their time sitting, and therefore they get no or minimum time to exercise. Ideally, when children are not able to exercise frequently, calories and fats build in the body, and as a result, children become overweight and ultimately develop obesity. Increased physical exercises among children can be effective in minimizing the rates of childhood obesity amid the pandemic, and this is what the systematic review will be aiming to determine. It is estimated that as a result of regular physical exercises among children, childhood obesity rates are bound to reduce.      
Research Methods
Eligibility Criteria
The eligibility criteria for the studies to be included in the review will include currency, whereby the articles must be current and specifically published from 2017 to date, relevance, whereby the studies to be considered must contain relevant information related to childhood obesity and lack of or the presence of physical activities, peer-reviewed articles to improve the credibility of the review, and the articles should primary sources or meta-analysis reviews. 
Types of Studies
The studies considered in this review are majorly primary studies that involve determining childhood obesity in relation to lack of physical exercise. The studies must also be journals that have undergone the peer-review process. In addition, the sources must be current, meaning that they must be published between 2017 and 2021 in order to ensure that the information collected is current. Regarding language, the studies used in the review have to be published in English.  
Types of Participants
The target participants for the studies are children and adolescents, specifically those aged between 2 to 19. The participants may be of different ethnic groups and from different social classes, and they must have been diagnosed with childhood obesity. These participants may either be practicing physical exercises or not practicing physical exercises. 
Types of Interventions
The primary intervention to manage or reduce the prevalence of obesity among children and adolescents is increased physical exercise. The research problem is based on the premise that online learning increases the prevalence of childhood obesity because children have limited time to exercise. Therefore, the main aim of the research is to get kids to exercise daily. Kids may choose to exercise for a larger time as they want, but to achieve effective health results, they must exercise for at least one hour daily.   
Types of Outcome Measures
The outcome to be measured is a reduced rate of childhood obesity as a result of regular physical exercises. Other outcomes include improved health status, functioning in academics and other daily activities, and living a happy life. Essentially, physical activities enhance the total energy spending by people, and this helps in balancing energy levels in the body provided people do not consume more in compensation for the extra calories burnt through regular physical exercises. Additionally, regular physical exercises reduce the build-up of fats around the waist, thereby minimizing the possibility of abdominal obesity. Childhood obesity is a chronic health condition that may result in complications, such as high blood pressure and heart diseases. Therefore, when childhood obesity is managed effectively, the risk of the aforementioned diseases is reduced. Consequently, children are likely to increase their functioning and live healthier and happier.  
Search Strategy and Information Sources
All the studies picked out following the database search were evaluated to determine their relevance to the review depending on the information described in the study's titles and abstracts. For the studies that were compatible with the eligibility criteria, there was a retrieval of their full report. The search strategy also included reference lists. The studies that were picked out after the reference list search were assessed for credibility and relevance depending on the title of each study. Several sources of information were used in searching for studies. Such sources included MEDLINE, PUBMED, CINAHL, and Google Scholar. Full reports were retrieved for all the studies considered for inclusion in the review.   
Methods of the Review (Data Collection Process)
Assessment of Methodological Quality
The methodologies used in each study considered for inclusion in the review were critically appraised for quality. One of the assessment tools used in assessing the methodological quality of the identified studies was the JBI checklist for systematic reviews. Some of the items included in this checklist include determination of whether the review question is stated clearly, appropriateness of the search strategy used, adequacy of information search sources, assessment of publication bias, and critical appraisal done by at least two independent reviewers.   
Data Extraction
The variables extracted from the studies considered for inclusion in the review included the first author's name, setting of each study, the year when each study was published, and the characteristics of the participants in each study, including their age range, the proportion of each gender, health status, and the sample size. Microsoft excel was the most preferred data extraction tool, although there are some that used Google Spreadsheets.   
Data Synthesis
The extracted data were synthesized using both qualitative and quantitative data synthesis tools. The quantitative synthesis tools used included tables, charts, and graphical representations. Qualitative data synthesis tools used in the review included textual descriptions and thematic analysis.  
Review Results
Description of the Selected Studies
90 articles were identified in MEDLINE, 60 articles in PUBMED, 36 in CINAHL, and 25 in Google Scholar. In summation, the search strategy identified 211 articles. 150 of the articles were removed since they were duplicates, while 61 were screened. 51 of the articles were excluded for not being relevant to the study and 10 were included for the meta-analysis. Xu et al., (2017), used a sample size of 146 children, out of which 21 were overweight, and 125 were obese aged between 6 and 10. The follow-up was two years. Characteristics of the data extracted from Ring-Dimitriou et al., (2020), were a sample size of 22 articles searched from PubMed and MEDLINE, and were their publication year ranged from 2018 to 2020. Wang et al., (2019), used a sample size of 10447 students from 32 primary and 16 junior high schools. The participants were from 4th and 7th graders, and the study setting was Nanjing, China. Reilly et al., (2019), used a sample size of 82 systematic reviews, and the children were aged between 0 to 59 months. Pamungkas & Chamroonsawasdi (2019), used a sample size of 22 articles extracted from PUBMED and Google Scholar published between 2018 and 2017. Bowen & O'Brien‐Richardson (2017), used a sample size of 50 African-American girls aged between 14-21, enrolled in the 9th to 12th grade, at or below the poverty line, and participating in urban schools. Powel et al., (2017), used a sample size of 72 children enrolled in the 9th to 12th grade in Georgia State. Sirico et al., (2018), extracted a sample size of 2712 articles, out of which only 6 met the inclusion criteria for the meta-analysis. The articles were searched from PUBMED and CINAHL, and the participants were aged 18 and below and had a BMI of more than 95th percentile. Boutelle et al., (2017) used a sample size of 150 children who were either obese or overweight, aged 8 to 12.9, and with a BMI ranging from 85th to 99.9th percentiles. An (2020), used a sample size of 15631 children enrolled from kindergarten to 5th grade, aged from 5 to 6 years, and from diverse socioeconomic and ethnic backgrounds.  
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Methodological Quality
In order to judge the risk of bias, Pamungkas & Chamroonsawasdi (2019) used the Cochrane tool. Risk of bias scales, namely low, high, and unclear risk, were assigned. In the study by Sirico et al., (2018), the studies were assessed for risk of bias by two independent authors who used the Cochrane tool of a systematic review. Among the bias sources that were evaluated included incomplete outcome data, random sequence generation, and selective reporting. In order to minimize bias in the study by Ring-Dimitriou et al., (2020), the articles included in the meta-analysis were reviewed by the European Childhood Obesity Group task force. Wang et al., (2019), minimized bias by using large sample size and participants from different cultural groups and social classes. Reilly et al., (2019), minimized the risk of bias by having two independent reviewers evaluate the relevance as well as the quality of the articles selected using the ROBIS tool. Powel et al., (2017), reduced the risk of bias by having the reviewers of the articles to be included in the meta-analysis trained for 16 hours.  
Results of Individual Studies
Results by Ring-Dimitriou et al., (2020), suggested that parents have a great influence on the physical activity intervention of children. Specifically, it was suggested that parents could influence physical activities among their children through engagement and encouragement. One of the interventions considered in the study by Wang et al., (2018), was the involvement of family members in the lifestyle of children. Specifically, this study found that the involvement of family members was essential in influencing children to adopt healthy lifestyle behaviors, such as regular physical exercises and eating healthy foods. Reilly et al., (2019), hinted that children should exercise for at least 30 minutes daily in order to manage obesity effectively. Pamungkas & Chamroonsawasdi (2019), incorporated interventions, such as family involvement, increased physical activities, and nutritional interventions. The researchers found that increased physical exercises facilitated energy balance in the body and thus reduced the build-up of excess fats in the body. Bowen & O'Brien‐Richardson (2017), found that online learning inhibited the ability of children to engage in physical exercises, and this was a central factor in increasing the rate of childhood obesity. 
Powell et al., (2017), suggested that a childhood obesity model was effective in managing this condition. The model has effective policies such as mandatory physical education that can be central in managing childhood obesity through the creation of awareness on the importance of physical activities. Sirico et al., (2018), suggested that regular physical exercise intervention was effective in reducing the levels of leptin as well as IL-6 plasma in the body. Consequently, this reduced systemic inflammation linked to obesity. Xu et al., (2017), reported that fun activities that included physical exercises were effective in managing childhood obesity. Boutelle et al., (2017), suggested the use of family-based weight loss treatment (FBT) and parent-based treatment (PBT) as effective interventions in the management of obesity among children. According to An (2020), the majority of the learning institutions have opted for online learning as a result of the pandemic, and this is a risk factor for childhood obesity. Therefore, parents who spent more time with their children should engage and encourage them to practice physical activities regularly.          
Discussion
All the studies reviewed for the meta-analysis report that regular physical exercises are an effective intervention in the management of obesity among children, especially in the era of online learning occasioned primarily by the COVID-19 pandemic. Another finding common in the majority of the studies was the involvement of parents in the physical exercises of their children. Parents can influence their children in physical activities through engagement and encouragement. One of the strengths of the home-based intervention by Pamungkas & Chamroonsawasdi (2019), is that it focused on pooled data from various studies that analyzed BMI scores in examining the impact of outcome measures. One of the strengths of the study b Powell et al., (2017), was the use of a simulation model that included policy recommendations, like the reduction of the time children spent watching television and increasing time spent in physical activities. Boutelle et al., (2017), hinted at the role of parents as major change agents in the health of children, and hence they should advocate for healthy lifestyle interventions for their children.      
Limitations
The studies reviewed had several limitations. For example, in the study by Wang et al., (2018), the schools that participated in the study were only urban schools, and therefore the results cannot be generalized to learners in rural areas. Limited resources were also a limitation of the meta-analysis, specifically in the studies by Reilly et al., (2019) and Xu et al., (2017). The insufficiency of resources implied that the authors could not extract data from systematic reviews. The small sample size was a limitation in the studies by Bowen & O'Brien‐Richardson (2017), and Sirico et al., (2018), and therefore the findings from this study cannot be generalized. In addition, the study by An (2020), lacked randomization, and therefore the results of the study did not infer causality.     
Conclusions
Overly, the findings from the meta-analysis indicate that regular physical activities are effective interventions in the prevention and management of obesity among children. Essentially, regular physical exercises help in energy expenditure in the body, thereby preventing the build-up of fats in the body. It is also evident from the majority of the findings that parents are key players in determining the practice of physical exercises among children. Notably, parents can influence physical exercises among children through engagement and encouragement. The findings are also compatible with previous studies. For example, a study by Garcı´a-Hermoso et al., (2016), found that regular physical exercises among children reduced leptin and AL-plasma levels in the body and ultimately helped in reducing childhood obesity. 
Implications for Practice
Physical activities have shown to be effective in preventing and managing obesity among children and adolescents. Therefore, healthcare professionals should include this intervention in clinical practice. Healthcare professionals should also enlighten parents on the essence of physical activities in preventing and managing obesity among children and how they can influence this intervention among their children. Most parents may not be aware that physical activities may prevent and manage obesity among their children, and hence the creation of awareness is necessary.     
Implications for Research
Future qualitative studies should be conducted to provide better apprehension of how hair acts as a barrier to physical activities among African-American girls. Such studies could offer more apprehension of cultural beliefs regarding hair and how they shape physical activities. The meta-analysis also recommends conducting studies with longer intervention time frames and follow-up for comparison of results. Future studies should also include larger sample sizes in order to facilitate the generalization of the results. Besides, there is a need for studies with common intervention as well as outcome measurements so that knowledge pertaining to adipose tissue biology can be put into clinical perspective.   
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