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INTRODUCTION
In both the developing and developed world, childhood obesity has
become an epidemic. In the United States, between the years 2017
and 2018, the prevalence of obesity was 19.3% in children aged
2–19 years, which affected approximately 14.4 million children and
adolescents.1 Increase in obesity may be due to changes in lifestyle,
including diet, physical activity, and built-in living environments.2

Interesting electronic gadgets for kids that keeps them glued to
the screen, less exercise and physical play, staying at home,
and processed foods including sugary beverages are some of the
reasons that have led to this epidemic. Obesity increases the risk for
health problems such as sleep apnea, swelling of joints, and
metabolic syndrome, which is a combination of hypertension, high
blood sugar levels and diabetes, and increased levels of blood lipids.
Metabolic syndrome increases lifetime risk for heart attack, stroke,
and type II diabetes.3 Therefore, childhood obesity can lead to long-
term health issues and decrease children’s productivity and lifespan.
The fat cells, otherwise called adipocytes, release adipokines,

which are cell signaling proteins.4 Adipokines have a large role in the
metabolism of muscles, liver, and other organs. Adiponectin, leptin,
visfatin, and resistin are adipokines that have been investigated in
this study of obese children. Insulin is a hormone that allows the
cells of the body to accept and break down glucose, or sugar, for
energy for the body. When the body builds a resistance to insulin,
the body has higher amounts of sugar in the blood since the insulin
is not doing its job. The body produces more insulin to counter
insulin resistance, which is detrimental to the system. Adiponectin
increases insulin sensitivity. Leptin suppresses appetite and allows
for higher energy expenditure; however, high leptin levels in obesity
are associated with leptin resistance. Visfatin acts in a similar manner
as insulin, by helping the body break down glucose for energy;
however, there is no clear evidence that visfatin has any correlation
to insulin resistance. Resistin which is a cytokine, a protein important
for cell signaling released by fat cells, may cause inflammation.
Obesity prevention and treatment require changes in lifestyle such

as healthier diets and increased physical activity. Typically, physicians
recommend a low-fat, high-fiber diet for obese children. Another
important factor in the diet is the glycemic index (GI, ranges from 1 to
100), which rates foods containing carbohydrates on how much they
boost blood sugar. Foods that have an index of 100 boosts blood
sugar by 100% and are equivalent to pure sugar. Foods like
vegetables and fruits, which contain complex carbohydrates and
fiber, have a low GI and might help obese children.5 In this study, the
control group follows a conventional diet advised by doctors with low

fat and high fiber content. The intervention is a low-GI diet for
6 months and the authors investigated the effects of low-GI diet on
adipokines in obese children.

METHODS
Visutharanukul and colleagues report a secondary analysis of a
randomized controlled trial (RCT) of 70 obese children at Chula-
longkorn University, Thailand, investigating insulin resistance, body
composition, and anthropometry, which was published in 2015.6 In
this RCT, 70 participants with an average age of 12 years and with an
eligible body mass index (BMI), a model to classify obese people by a
weight-to-height index, were enrolled in this study. The eligible BMI
for this study was higher than the International Obesity Task Force
cut-off of 30 kg/m2. The participants were randomized into the
intervention group, which had the low-GI diet, and the control group,
which continued on a low-fat, high-fiber diet (https://www.health.
harvard.edu/diseases-and-conditions/glycemic-index-and-glycemic-
load-for-100-foods). All participants had instructions to increase their
amount of physical activity and had monthly visits for 6 months. The
participants’ blood was drawn on the first and sixth visits. This
secondary study assessed levels of the adipokines and Homeostatic
Model Assessment for Insulin Resistance (HOMA-IR), which were
compared between the intervention group and controls and
between the first and last visit for the two groups. HOMA-IR is a
model that calculates insulin resistance by the amount of fasting
insulin and fasting glucose in the blood (https://www.omnicalculator.
com/health/homa-ir). The primary outcome was the difference in
adipokines, including plasma leptin, adiponectin, resistin, and visfatin
between the randomized groups after 6 months. The secondary
outcomes were correlations between the adipokines and BMI
z-score, body composition, and other clinical outcomes.

RESULTS AND DISCUSSION
In this study, 52 of the 70 participants followed up with all six visits
and approximately half of the participants in both groups were
physically active. When both groups were compared at the first and
last visit, there was a significant decrease in their levels of insulin and
HOMA-IR, which means their insulin sensitivity increased. However,
there were no differences in the adipokines between the low GI
group and the controls (no change in the primary outcome). There
were nonsignificant decreased levels of leptin and visfatin and
increased levels of adiponectin for the low-GI diet group between the
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first and last visit. The body composition also did not change
significantly between the first and last visit. One interesting finding
was that the more leptin a participant had at the first visit (baseline
leptin), the lower the probability of changing one’s fat mass index
(FMI) (https://ffmicalculator.org/), which calculates the fat mass in
proportion to one’s height. Both groups had a decrease in the BMI z-
score. There was a correlation between the change in leptin and
change in BMI and FMI, but the magnitude of the correlation was not
significant.
Overall, between the first and sixth months of the low-GI diet, there

were no significant differences in the adipokines: leptin, visfatin,
resistin, and adiponectin. While there was no major difference in
adipokines, insulin and HOMA-IR did have a significant decrease.
Leptin was associated with BMI, FMI, and waist circumference. The
authors’ comment, “The effect of low-GI diet in our study may not be
strong enough to demonstrate any significant change of leptin either
within the group or between groups”.

IMPACT OF THE STUDY FOR CHILDHOOD OBESITY
Throughout the world, obesity has increasingly become more
common in children, and optimizing their diets may be one way of
preventing or treating obesity. This study was the first to compare
plasma adipokines in obese children on a low-GI diet to children on a
conventional diet. The key finding the authors observed was that
baseline leptin levels may determine how easily one may be able to
change his or her fat mass. This will help doctors identify children who
are at high risk for continuation of obesity and figure out more
intensive ways to help them lose weight and stay healthy. In addition,
baseline leptin may also triage patients in research studies, so
research interventions may be focused on these children who are
hard to treat.
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