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Abstract. We reviewed the effect sizes of pediatric obesity intervention studies
using mobile technology. Ten databases (Cochrane CENTRAL, CINAHL,
EMBASE, PubMed/Medline, KoreaMED, KMBASE, KISS, NDSL, KSITI, and
RISS) were reviewed, and four studies were included in a qualitative synthesis. To
obtain significant change in obesity-related outcomes among elementary school
students, including parents and utilizing text messages in interventions are
recommended. Furthermore, devices such as accelerometers may aid obesity
management. A meta-analysis of four studies indicated that the mobile intervention
positively influenced dropout rates but was ineffective for outcomes of weight
control, exercise, and sugar-sweetened beverage intake.
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1. Introduction

Pediatric obesity threatens children’s health and well-being worldwide. Overweight or
obese children are at great risk of diseases such as diabetes and metabolic syndrome,
and are also affected psychosocially [1]. The obesity rate of elementary school students
in Korea (based on body mass index [BMI]) is 20.6%, and 32% of those aged 2—19
years in the United States are overweight or obese [2,3]. To effectively manage
pediatric obesity, some interventions have utilized mobile technology [4-7].
Additionally, smartphone ownership rates are increasing among children, with 72.2% of
elementary school students in Korea and 68% of children aged 13-14 in the U. S.
owning a smartphone [8,9]. Using Population, Intervention, Comparison, and Outcome
(PICO) criteria, we assessed whether mobile technology is effective for weight or
behavior change among children. Accordingly, we conducted a systematic review and
meta-analysis of pediatric obesity interventions using mobile technology.
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2. Methods

The process and manuscript development are consistent with the guidelines of Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [10].

2.1. Literature sources and search strategy

Ten databases, Cochrane CENTRAL(27), PubMed/Medline(118), CINAHL(24),
EMBASE(95), KISS(0), KoreaMED(0), KMBASE(0), NDSL(1), KSITI(1), and
RISS(2), were systematically searched. Search terms were combinations of child (or
children/childhood/pediatric), smartphone (mobile phone/cell phones), and obesity
(obese/overweight/pediatric obesity). Publication year was limited to after January 2007,
as the iPhone, a breakthrough smartphone technology, was released at that time. An
additional 8 studies were found manually.

2.2. Inclusion and exclusion criteria

Inclusion criteria were as follows:
e Studies with abstract and full text in English or Korean
e Pre- and post-test studies of obesity or weight control using smartphone or
mobile technology, including text messages
e Studies identifying weight loss or behavior changes as outcomes
e FElementary school students as a primary study population (interventions
conducted with parents are also included)
Exclusion criteria were as follows:
e  Studies that target only parents of elementary school children
e  Studies that apply smartphones or mobile technology for management of other
diseases (e.g., diabetes) besides obesity

2.3. Study selection and Study classification

A total of 193 articles (of an initial 276) remained after eliminating duplicates. Titles
and abstracts were reviewed independently by two researchers. Studies were chosen per
inclusion criteria and 42 articles underwent full text reviews. Two researchers then
separately classified four final articles, randomized controlled trials (RCTs), using the
study Design Algorithm for Medical literature on Intervention (DAMI) from the
National Evidence-based Healthcare Collaborating Agency (NECA) [11].

2.4. Data extraction and Data synthesis

Data extraction was completed independently by two researchers with Excel 2010.
Disagreements were resolved through discussion. Relevant data on study design and
variables were summarized. Qualitative and quantitative syntheses were conducted
using Comprehensive Meta-Analysis software.
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3. Results

Three studies were included for computing BMI effect size. Mobile intervention had no
significant effect on BMI (Hedges’ g: -0.073, 95% CI: -0.031 to 0.185). Additionally,
two studies were examined for the effect size of daily exercise and sugar-sweetened
beverage intake; neither showed any significant effect (Hedges’ g: 0.189, 95% CI: -
0.355 to 0.733; Hedges’ g: -0.316, 95% CI: -0.764 to 0.131).

Dropout rates were considered as potential mediators of intervention outcome. Mobile
intervention was effective for controlling dropout rates (Odds ratio: 0.363, 95% CI:
0.178 to 0.74).

4. Discussion

Three articles had significant results and two commonalities. Parents’ participation was
part of the study design, and text messaging was used independently or along with the
main interventions. Furthermore, two of the three studies added a pedometer or
accelerometer to mobile technology. We recommend future studies include parents, text
messaging, and activity-measuring accessories in study design.

Mobile intervention had significant effects on dropout rates, but not on weight control,
exercise, or intake of sugar-sweetened beverages (SSBs). Nevertheless, all authors
positively evaluated the effects of mobile technology on management of pediatric
obesity. This finding could be due to the following reasons. First, intervention group
attrition rates were twice lower than control group rates in all four studies. Second, four
studies obtained positive, although nonsignificant, outcomes of self-monitoring, screen
time, SSB intake, weight maintenance, and negative mood control.

A limitation of this study is that only four studies were selected. We recommend
additional systematic review and meta-analysis after further studies are performed.
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