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Summary
 Background: The relationship of leptin concentrations with short and long term weight excess and weight loss 

in obese children continues to be controversial. To determine the baseline and longitudinal corre-
lations between leptin concentration and measures of generalized and abdominal obesity in chil-
dren and adolescents following a weight loss program.

 Material/Methods: This trial was performed on 74 obese children and adolescents (35 girls, 39 boys) participating 
in a weight loss program. Serum leptin concentration, body mass index and waist circumference 
were recorded at the beginning and at the end of a 3-months weight loss program, as well as one 
year after the baseline survey. Data were analyzed by SPSS v13/win software using the Pearson cor-
relation test at P<0.05.

 Results: The mean age of the obese children and adolescents studied was 11.1±1.2 years. The baseline serum 
leptin concentration had a weak correlation with BMI(r=0.25, P=0.04), and a strong correlation with 
the waist(r=0.69 P=0.01 in girls, r=0.22 P=0.02 in boys, respectively) and hip circumferences(r=0.58, 
P=0.03 in girls, r=0.57,p=0.01 in boys, respectively). The changes in serum leptin levels at the end 
of the 3-months weight loss program and one year after the baseline survey had signifi cant corre-
lation only with the waist (r=0.65, r=0.54,respectively) and hip circumferences(r=0.61,r=0.51,resp
ectively) and not with BMI(r=0.20, r=0.27, respectively) in both sexes.

 Conclusions: In obese children and adolescents, signifi cant strong cross-sectional and longitudinal correlations 
were found between serum leptin level and measures of abdominal, but not generalized obesity.
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BACKGROUND

Leptin is protein secreted by adipocytes into the general cir-
culation, where it has a role in regulating body mass via the 
feedback between hypothalamus and adipocytes [1]. Serum 
leptin level is shown to be positively correlated with total body 
adiposity [2]. Caprio et al. found that leptin concentrations 
were more closely related with subcutaneous abdominal ad-
ipose tissue than with visceral adipose tissue [3].

The fi ndings of dietary interventional studies in obese patients 
are controversial; in one of these studies on obese children, the 
effectiveness of the weight reducing programs was decreased 
in children with abnormal leptin levels, and suggested that 
leptin could provide predictive insight into a child’s ability to 
lose weight [4]. In addition, the associations between circu-
lating leptin and appetite-satiety rating suggest leptin involve-
ment in short-term appetite regulation in adults [5]. Leptin 
concentrations as a predictor of weight excess and weight loss 
in obese children continue to be controversial.

The purpose of the present study was to determine the 
short and long term correlations between changes in lep-
tin concentration and measures of generalized and abdom-
inal obesity after a 3-months weight loss program and one 
year of follow-up.

MATERIAL AND METHODS

This interventional study was performed in 2003–2004 on 74 
obese children and adolescents referred to the Childhood 
Obesity Research Clinic, Preventive Pediatric Cardiology 
Department, Isfahan Cardiovascular Research Center (a 
WHO Collaborating Center).

After describing the full protocol of the weight loss pro-
gram for obese children and their parents, the interested 
children were invited to participate in a 3-months course. 
After obtaining written informed consent from parents, the 
children were included in the study. To be included, a child 
needed to be under 18 years of age, to have simple obesi-
ty (a BMI greater than the age and sex specifi c 95th percen-
tile and without secondary causes of obesity such as genet-
ic and endocrine disorders), to be mentally competent and 
not to have any disability for physical activity.

Weight (Wt) and height (Ht) were measured with subjects 
lightly clothed and barefoot to the nearest 0.5 cm and 0.1 
kg, respectively. Based on the recommendations of Lohman 
et al, three Ht and Wt measurements were collected [6], 
and their average was used to compute the body mass index 
(BMI) as Wt (kg) divided by Ht (m) squared. BMI was con-
verted to percentile by using the Center for Disease Control 
(CDC) reference data [7]. Waist circumference (WC) was 
measured at a point midway between the lower border of 
the rib cage and the iliac crest at the end of normal expi-
ration, and hip circumference was measured at the widest 
part of the hip [8]. Waist-to-hip ratio (WHR) was comput-
ed by dividing the WC by the hip circumference. All meas-
urements were performed by the same trained staff under 
the supervision of the same pediatrician.

Considering the diurnal pattern of serum leptin concentra-
tion, and the possible association of this pattern to the insu-

lin response to meals [9], blood samples were obtained be-
tween 8 and 9 am. after 12 hours of fasting. Blood was drawn 
from the antecubital vein into sterile, EDTA-treated tubes. 
They were centrifuged to obtain plasma, which were frozen 
at –20°C until analyzed. Leptin concentration was measured 
by Enzyme-Linked Immunosorbent Assay (ELISA) method 
using the Bio Source International, Inc, human leptin kit 
(USA) according to the manufacturer’s protocol. The in-
tra-assay and inter-assay Coeffi cient of Variation (CV) for 
leptin were 3% and 3.9%, respectively.

All children and adolescents were referred to the Nutrition 
Department, Isfahan Cardiovascular Research Center where 
a registered dietitian gave them a mix based on the ‘opti-
mized mixed diet’; the energy (E) requirement was deter-
mined on an individual basis using kilocalories per cen-
timeter of height containing 30E% fat, 15E% proteins and 
55E% carbohydrates [10].

Supervised aerobic physical activities of moderate to vigor-
ous intensities were performed for 1 hour 3 days a week, 
and the children were asked to continue similar activities 
at home on other days, as much as possible.

This program continued for 3 months, and all subjects were 
visited monthly for additional 9 months, and received con-
sultations about their nutrition and physical activity. All base-
line measurements were repeated at the end of the 3-month 
program and one year after the baseline survey.

Data were stored in a computer database and were analyzed 
by the SPSS v13/win software using the Pearson correlation 
coeffi cient. The signifi cance level was set at P<0.05.

RESULTS

In this trial, 74 obese children and adolescents with a mean 
age of 11.1±1.2 years were studied before and at the end 
of a 3-month weight loss program, as well as one year after 
the baseline survey.

The baseline characteristics of subjects studied and their 
correlations with fasting serum leptin level are presented 
in Table 1, and shows weak correlation between the base-
line leptin concentration and BMI, but strong correlation 
with waist circumference in both sexes.

The mean changes in serum leptin concentration and the 
measures of generalized and abdominal obesity from base-
line to the second (3rd month) and the third (12th month) 
measurements are presented in Table 2, and shows signifi -
cant correlation with changes in the waist and hip circum-
ferences but not with BMI, without any signifi cant differ-
ence between sexes.

DISCUSSION

The fi ndings of the present study showed signifi cant cross-sec-
tional and longitudinal correlations between serum leptin con-
centration and measures of abdominal obesity in both sexes.

The fi ndings of the baseline survey are consistent with some 
previous studies. In the study of Gutin et al, various aspects 
of body composition were signifi cantly correlated with lep-
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tin concentrations [11]. Pilcova and colleagues found strong 
positive associations of serum leptin concentrations with 
the hip and waist circumferences, whereas the association 
WHR was negative [12].

It is shown that leptin can provide predictive insight into 
an individual’s ability to lose body fat [13]. In the study of 
Sudi et al, a 3-week weight loss program signifi cantly low-
ered fat mass, abdominal fat distribution and leptin, and 
initial leptin was the lest determinant to explain the varia-
bility in changes in leptin [14].

Similar fi ndings are reported in adults, as well. In a study 
on obese women, weight loss correlated signifi cantly with 
decreases in serum leptin level [15]. In the study of Gutin 
et al, plasma leptin concentrations declined during the 4-
month period of physical training and increased during the 
subsequent 4-month period without physical training [11], 
but such trend was not found in the present study which is 
suggested to be because of lower intensity and frequency 
of physical activity in the present study.

The fi ndings of the current study are in line with the study 
of Reiterer et al. [16] and Pilkova et al. [12] in regard to 
the baseline correlation between leptin level and BMI but 

contrary to their fi ndings. We found weak correlation with 
the changes in serum leptin concentrations and general-
ized obesity but signifi cant correlation with measures of 
abdominal obesity.

CONCLUSIONS

The present study showed signifi cant cross-sectional and 
longitudinal correlations between serum leptin concentra-
tion and measures of abdominal obesity among children 
and adolescents.
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