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INTRODUCTION 

Leptin is a 167 amino acid, 16-kDa peptide product of ob 

gene.1 It is secreted by the adipose tissue.2 Plays a crucial 

role in the regulation of appetite, glucose homeostasis 

and body fat. Leptin regulates the expression of 

hypothalamic neuropeptides involved in the regulation of 

feeding and neuroendocrine functions.3 Leptin correlates 

most significantly with BMI and body fat.4 Leptin levels 

reflect the amount of adipose tissue especially of 

subcutaneous fat.5 Leptin levels have been found to 

correlate with clinical and biochemical parameters of 

obesity.6 

Defects in leptin production or function are associated 

with obesity in animal models and humans. Several 

studies have confirmed that serum leptin levels decrease 

following weight reduction.7,8 Though increased leptin 

levels have been demonstrated in obesity implicating 

leptin resistance in human obesity, there is a paucity of 

data regarding mutations in leptin and leptin receptor 

genes.9-11  

ABSTRACT 

 

Background: Leptin plays a crucial role in the regulation of appetite, glucose homeostasis and body fat. Authors 

described various clinical and biochemical parameters of obese children aged 6 to 18 years visiting to outpatient 

department in a tertiary care hospital followed by their correlation with serum leptin levels. It was a prospective 

observational study.  

Methods: Obese children with Body Mass Index >2 standard deviation according to WHO chart were included. 

Endocrinological and syndromic obese children were excluded. Authors first compared leptin level of obese children 

with age and sex matched nonobese children. Followed by correlation of serum leptin levels with various clinical and 

laboratory parameters in obese children. Pearson’s correlation coefficient was used to compute the strength of 
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There have been limited studies in Indian children with 

obesity and serum leptin levels and its association with 

various metabolic disorders. Hence this study is done to 

demonstrate clinical and biochemical profile of obese 

children and their correlation with serum leptin levels. 

METHODS 

Study was conducted at Kanchi Kamakoti Childs Trust 

Hospital, a tertiary care centre. Period of study was 

September 2012 to September 2013. Study design was 

descriptive study. 

Inclusion criteria 

• Children between 6 to18 years with BMI >2 SD 

(standard deviation) according to WHO growth chart 

are included. 

Exclusion criteria 

• Obesity secondary to endocrinological causes and 

Syndromic obesity 

Children with obesity (body mass index, BMI >2SD of 

WHO Chart for age and gender presenting to the 

Pediatric outpatient department were included in the 

study as cases.  

Age and gender matched children without obesity (BMI 

in normal range for age and gender according to WHO 

chart), attending outpatient department for minor 

illnesses were included as controls.  

Anthropometric measurements including weight, height, 

BMI, waist and hip circumference, waist / hip ratio were 

recorded. Skin fold thickness was measured using 

HERBEDENS caliper (triceps and sub scapular). Blood 

pressure was recorded; hepatomegaly and clinical 

evidence of insulin resistance such as acanthosis 

nigricans were looked for. 

Anthropometry: Body weight was measured to the 

nearest 0.1 kg with a balance scale and height was 

measured to the nearest 0.1 cm with stadiometer with 

subjects lightly dressed and without shoes.  

BMI was calculated by standard formula:                 

Weight in kilograms / (height in meters)2 

Waist Circumference (WC) was measured midway 

between the lateral lower rib margin and the uppermost 

lateral border of iliac crest, and hip circumference was 

measured at the widest point over the great trochanters. 

Both circumferences were measured in the standing 

position and at the end of gentle expiration. The Waist-to-

Hip Ratio (WHR) was calculated. A non-elastic flexible 

tape was employed to measure the waist circumference 

with the subject in the standing position. All 

measurements were taken 3 times at each site, and the 

mean of 3 values was used. Children were plotted over 

centile groups based on abdominal circumference 

reference values and analyzed. Skin fold thickness was 

measured at triceps and sub scapular region by the same 

person to avoid interpersonal variations using 

HERBEDENS caliper.12 

Blood pressure >95th centile was considered to be 

hypertension. 

Laboratory investigations including fasting glucose, lipid 

profile, insulin levels, Blood samples were taken after an 

overnight fast. Glucose, Total Cholesterol (TC), TGL 

(triglycerides) measurements were performed using 

enzymatic assays, HDL-C (High density lipoprotein - 

cholesterol) was measured by a direct enzymatic assay 

without precipitation. Low Density Lipoprotein 

Cholesterol (LDL-C) was estimated by Friedewald 

formula.13 Insulin measurement was done by using solid 

phase chemiluminescence immunoassay.   

Fasting glucose =100-125 mg/dl was considered as 

prediabetic range and >126 mg/dl was considered as 

diabetic range.14Homeostasis model assessment for 

insulin resistance (HOMAIR) was estimated by = FI 

(fasting insulin) × FG (fasting glucose) /22.5. 15 

A HOMA-IR cut-off of 2.5 provided the maximum 

sensitivity and specificity in diagnosing MS in both 

genders as per ATP III and IDF criteria. Hence   

HOMAIR >2.5 was defined for insulin resistance. 

Lipid profile:  

• Cholesterol (CHL) >200 mg/dl 

• LDL cholesterol >130 mg/dl 

• HDL cholesterol >40 mg/dl 

• Triglycerides >100 mg/dl in <15 years age and >125 

mg/dl in >15 years age considered as abnormal 

Authors correlated clinical and biochemical parameters in 

obese children with leptin. 

Data was recorded on a predesigned proforma and 

managed on an Excel spreadsheet. SPSS (statistical 

package for social sciences) for windows statistical 

software version 17 was used for data analysis. p value 

less than 0.05 was considered significant. Pearson’s 

correlation coefficient was used to compute the strength 

of relationship of leptin with various quantitative 

parameters in cases. Mann-Whitney Test was also used 

when standard deviation was high, to calculate statistical 

significance. 

RESULTS 

Authors have included 107 obese children in this study of 

which 7 children were excluded of which 3 children had 

hypothyroidism, 2 had Cushing’s syndrome, 1 with 
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Prader willi syndrome and 1 with Bordet beidl syndrome. 

100 obese children with simple obesity were included as 

cases. 50 children without obesity as controls. 

Table 1: Leptin comparison. 

Variables Cases Controls 

Leptin mean values 52.66 ng/ml 4.35 ng/ml 

Serum leptin levels measured in 100 obese children 

chosen as cases and 50 age and sex matched children 

with normal body mass index who were chosen as 

controls. 

Leptin values were significantly higher in obese children. 

Serum leptin levels in controls were in lower range. Mean 

serum leptin levels in obese children were significantly 

higher than controls (Table 1). 

Table 2: Leptin mean values in obese children. 

Variable Male Female 

Leptin (mean values) 52.97 ng/ml 52.24 ng/ml 

Among 100 obese children 58 were male and 48 were 

female. Authors compared serum leptin levels in both sex 

in obese group as hormones can influence serum leptin 

levels.  

Serum leptin levels though had a wide range in both 

sexes. Mean values of leptin in both male and female 

children were almost same and no difference was 

observed (Table 2). 

Table 3: Statistical correlation between serum leptin 

and clinical parameters in obese. 

Variables Mean±sd R p value 

BMI 25.6±3.7 0.412 0.001 

TFT 12.61±3.9 0.79 0.001 

SFT 9.4±4.1 0.75 0.001 

AC 66.49±7.3 0.48 0.001 

SBP 114.44±6 0.56 0.001 

DBP 77.8±4.6 0.63 0.001 

Leptin 52.66±27.99 - - 

Leptin correlates well with BMI and was statistically 

significant (r =0.412) (Table 3). 

Leptin showed significant correlation with other 

anthropometric parameters such as Triceps skin Fold 

Thickness (TFT), subscapular Skin Fold Thickness 

(SFT), Abdominal Circumference (AC) in obese children. 

(Table 3). 

Leptin was found to correlate significantly with mean 

systolic and diastolic blood pressures (Table 3). 

Leptin was also correlated with above variables with 

ANOVA (analysis of variance) between various centile 

groups in obese children which showed statistically 

significant correlation. 

Correlation coefficients r (Pearson test) between fasting 

leptin concentrations and physical characteristics are 

shown. p<0.05 values were considered significant 

correlation. Leptin correlating with clinical parameters. 

(Table 3).  

Table 4: Statistical correlation between serum leptin 

and biochemical variables in obese. 

Variable Mean±sd R p value 

CHL 171.21±82.86 0.02 0.80 

TGL 128.57±96.99 0.20 0.092 

LDL 102.74±69.67 0.09 0.36 

HDL 43.03±12.89 0.038 0.70 

FBS 89.25±12.94 0.093 0.35 

Insulin 21.27±15.72 0.04 0.67 

IR 4.69±3.53 0.01 0.89 

Leptin 52.66±27.99 - - 

Serum leptin values compared with mean values various 

biochemical parameters (Table 4). 

Leptin did not show statistically significant correlation 

with serum cholesterol, low density lipoproteins, high 

density lipoproteins and triglyceride levels (Table 4). 

When compared with fasting blood glucose levels no 

statistically significant correlation was observed (Table 4). 

Insulin resistance of obese children also did not show any 

statistically correlation with serum leptin levels (Table 4). 

Leptin not correlating with bio-chemical parameters 

(Table 4). 

DISCUSSION 

Leptin correlation with anthropometric and clinical 

parameters 

Leptin concentration in this study is significantly higher 

in obese children than non-obese. 

In this study, all obese children had high serum leptin 

levels suggesting a role of leptin resistance in the 

pathogenesis of obesity. In addition, it also suggests that 

resistance to the effects of leptin may start in early 

childhood.16,17 

Leptin levels are higher in obese subjects, a finding 

confirmed in this study.18,19 The present study reaffirms 

previously reported studies done by Nageswar Rao et al, 

and Dubey et al.6,20 Serum Leptin level did not show 

much difference between males and females. 
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Earlier studies of Nageswar Rao et al, and Dubey et al, 

have shown higher serum leptin levels in females 

compared to males.6,20 

However, this difference could be explained by a study of 

effects of gender, body composition and fat distribution 

done by Tim R et al.21 

He arrived at a conclusion that serum leptin 

concentrations in children are highly correlated with 

measures of body fat, and that gender differences in 

serum leptin concentrations may be due to differences in 

body composition and body fat distribution.21 

Leptin levels in this study showed statistically significant 

positive correlation with BMI which was consistent with 

earlier studies done by Nageswar Rao et al, and Dubey et 

al.6,20 The available information suggests that BMI is the 

main determinant for the variations of leptin levels and 

these data is in agreement with that reported by others.6,20 

Despite good correlation of leptin and BMI, authors 

observed significant variability in leptin levels in subjects 

with similar BMI. This may be related to differences in 

body composition and fat distribution. 

Maffie et al, described significant heterogeneity in leptin 

concentration in subjects with similar BMI.22 It is 

possible that subjects with appropriate leptin levels are 

able to keep their weight stable, whereas those with lower 

levels are prone to weight gain. Another possibility could 

be the differential sensitivity of individuals to leptin. 

Authors observed significant positive correlation of serum 

leptin levels with waist circumference consistent with 

previous studies done by Nageswar Rao et al, and Dubey et 

al.6,20 No correlation was seen between leptin and waist hip 

ratio which was not consistent with previous studies done by 

Nageswar Rao et al, and Dubey et al.6,20 

However previous studies have shown relationship of 

leptin with abdominal circumference will be affected by 

various factors including hyperinsulinemia.23 WHR 

values were not correlated with leptin concentrations in a 

previous study done by Minocci et al, a finding which is 

similar to this study.24 

Leptin showed statistically significant correlation with 

skin fold thickness which is similar to a previous study 

done by Pilcova et al.25 Leptin showed significant 

correlation with systolic and diastolic blood pressure in 

this study. 

Similar to other studies done by Valle et al, and Nishina 

et al, authors found that hypertension is related to high 

levels of leptin.26,27 

This phenomenon may be due to potential 

vasoconstrictive effects of leptin as a result of increased 

sympathetic activity.27 

In addition, leptin may act through indirect pathways such as 

rennin, aldosterone, and angiotensinogen. Despite these 

suggestions, the mechanisms underlying the relationship 

between leptin and blood pressure are still unclear.28 

Leptin correlation with biochemical parameters 

No correlation of leptin with fasting blood glucose levels 

was observed in this study which was similar to previous 

study done by Dubey et al.6 

Previous studies however have reported mixed results 

concerning the association between serum leptin and 

fasting blood glucose levels. 

Some studies have observed higher glucose levels in 

obese and overweight individuals and reported positive 

correlation between leptin and blood glucose levels.29 

However, other studies have found no correlation of 

leptin with fasting blood glucose levels in obese children 

was observed.6 Leptin did not show statistically 

significant correlation with insulin resistance. 

This was similar to a previous study done by Valerio et 

al, who found no correlation of leptin with insulin 

resistance.30 In this study no correlation was seen 

between serum leptin with total cholesterol, triglycerides 

LDL and HDL-cholesterol which was in contrast with 

previous studies done by Nageswar Rao et al, and Dubey 

et al.6,20 

Dubey et al, noted good correlation of leptin with total 

cholesterol, triglycerides and LDL cholesterol and no 

correlation was seen with HDL cholesterol.6 

Previous studies have reported mixed results concerning 

the association between serum leptin and lipid profile. 

Few studies have shown no significant relationship 

between leptin and lipids, whereas in other lipids showed 

significant correlation with leptin levels.6,19,31,32 

The relationship between serum leptin and lipids remains 

unclear. Although 15% of the obese children in this study 

had evidence of metabolic Syndrome no significant 

correlation with leptin was observed. 

Leptin levels are shown to predict the development of the 

metabolic syndrome independent of baseline obesity in 

one study.33 

In another study leptin did not appear to have a major 

role in metabolic syndrome, even though it was strongly 

associated with obesity parameters.34 

CONCLUSION  

Serum leptin levels correlate with BMI, skin fold 

thickness and abdominal circumference, blood pressure. 
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No statistical correlation of leptin with biochemical 

parameters of obesity was seen. 

There is a need for further investigation with a larger 

sample size on the role of leptin in childhood obesity and 

its correlation with various clinical and biochemical 

parameters. 
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