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INTRODUCTION
Obesity is one of the major health issues plaguing the paediatric 
population today. 8.3% of children in the age group 5-14 years are 
obese, and the prevalence steadily increases in older age-groups (2010 
WHO Report).This predisposes children to a much higher risk of 
developing dyslipidaemia, hypertension, and impaired glucose 
metabolism.

Obesity and Hypothyroidism are related both ways, it could be a cause 
and also an effect. Thyroid-stimulating hormone (TSH) may be 
elevated for several reasons. Increased production of pro-thyrotropin 
mediated by leptin, thyroid hormone resistance, or have been observed 

4in obesity.  

Studies have shown a positive correlation between Body Mass Index 
5(BMI) and TSH levels. Study by R K Marwaha et. Al  on healthy 

Indian school-going children found that Serum TSH and fT3 were 
positively associated, while Serum fT4 was negatively associated with 
BMI. However, research in pediatric population is limited. To assist 
and monitor weight reduction different tools have been used one of 
them being the physical activity score. Different authors have 
calculated physical activity score based on time spent in different 
activities, metabolic equivalent scores based on published data, 

6,7questionnaires etc.

AIM OF THE STUDY
Our study aimed to ascertain the role of lifestyle modications on 
weight reduction in obese children through a specially designed 
Physical Activity score (PAS), and also calculate the correlation 
between BMI and Thyroid prole. 

MATERIAL AND METHODS
This hospital based longitudinal study was conducted in the 
Department of Pediatrics, Tata Main Hospital, Jamshedpur, Jharkhand 
from Jan 2017 to June 2018. Sixty apparently healthy children of the 

st thage group 5-14 years with BMI > 71  percentile (male) and 75  
percentile (female) according to revised IAP Growth Charts 
(Khadilkar charts) formed the study group. Their weight, height, BMI 
and Thyroid function were measured at 1st visit and at 6 monthly 
intervals for 1 year. Children already on Levothyroxine for 
hypothyroidism and/or taking medications for any chronic illness, 
high blood pressure, glucose or lipid metabolism were excluded from 

the study. Children whose parents refused consent for the study were 
also excluded.

Children and their caregivers were instructed to adopt healthy 
Lifestyle Modications. Serial measurement of Serum TSH, T , T  3 4

and Fasting/Random Blood Sugar (FBS/RBS) and Lipid Prole 
(Total Cholesterol, Triglycerides, HDL, LDL and VLDL 

stcholesterol) were carried out at 1  visit and after 6 months and 1 year 
after start of study.

A physical activity score was assigned to all the children of the study 
population on their enrolment, at 6 months, and 1 year, post enrolment. 
The basis of scoring system was the calorie expenditure of different 
physical activities along with the duration of activity. The activities 
were selected so as to suit the male and female adolescent children in 
the Indian context with attention to the socioeconomic status, safety of 
the child, and their study timings. The score for the activity and the 
score for the duration of each activity were then multiplied to give the 
nal score for that activity. 

Table 1: Calculation Of Physical Activity Score

Based on the above values each child in the study group was given a 
chart to ll out for the next 18 months. 
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Table 2: Individual Pas Records

                   

Fig 1: Social Media Group

A voluntary WhatsApp group was created consisting of 
parents/caregivers of the children who were on WhatsApp (30 
participants) along with the investigators as administrators. Messages 
related to healthy lifestyle, healthy diet, along with answers to queries 
from the caregivers were posted for the benet of all. 
Dietary modications including but not limited to: 
Ÿ   Increase the no. of meals to 5 or 6 per day and reduce the quantity  

of each meal
Ÿ  Add more amounts of green leafy vegetables and fruits in the diet
Ÿ  Reduce the intake of fried foods, junk foods, cold drinks etc. 
Ÿ

Serial measurement of Serum TSH, T , T  and Fasting/Random Blood 3 4

Sugar (FBS/RBS) and Lipid Prole (Total Cholesterol, Triglycerides, 
stHDL, LDL and VLDL cholesterol) were carried out at 1  visit and after 

6 months and 1 year after start of study

For statistical analysis data were entered into a Microsoft excel 
spreadsheet and then analysed by SPSS 24.0. and GraphPad Prism 
version 5.
  
OBSERVATION & RESULTS
Among the 60 children enrolled in the present study, 46 (76.6%) were 
male and 14 (24.4%) were female. At enrolment, the mean age of the 
study group was 9.9433 ± 2.0293 years. Ten (16.7%) children 
belonged to age-group of 5-8 years, 43 (71.6%) belonged to age-group 
of 8-12 years, while rest 7 (11.7%) belonged to age-group of 12-14 
years.

Fig 2:  Age Distribution

Table 3:  Mean BMI With Follow-up

 

Mean BMI of participants was 23.5217 ± 3.6901 which decreased to 
 22.7100 ± 3.4155at 6 months after enrolment and to 21.9683 ± 3.2873 

at 12 months after enrolment. The difference of mean BMI vs. follow-
up was statistically signicant (p=0.0518).

Fig 3: BMI Trend Of Study Group ( N=60) 

There was a steady decrease in the BMI during the study period

Table 4: Mean Physical Activity Score With Follow-up

We found that at enrolment, the mean PAS (mean ± S.D.) of 
participants was 0.4833 ± 0.6507. At 6 months after enrolment, it 
increased to 5.2833 ± 2.0959 which further increased to 6.3833 ± 
2.1636, at 12 months after enrolment. The increase was statistically 
signicant (p<0.0001)

Fig 4: Trend Of Physical Activity Score During Study Period

There was a steady increase in the Physical activity score during the 
study period

Table 5: Mean Serum Tsh, T3 &t4 Levels Through The Study 
Period

At enrolment, the mean serum TSH (mean ± S.D.) of participants was 
4.4047 ± 1.5177 µIU/ml which decreased to 4.2742 ± 1.2484 µIU/ml at 
6 months after enrolment and to 4.1335 ± 1.1082 µIU/ml 12 months 
after enrolment. However, this difference was not statistically 
signicant (p=0.5231). The mean serum T (mean ± S.D.) of 3 

participants was 1.2203 ± 0.2829 ng/ml. At 6 months after enrolment, 
it increased to1.2478 ± 0.2676 ng/ml, which further increased to 
1.2842 ± 0.2583 ng/ml at 12 months after enrolment. The difference of 
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mean serum T vs. follow-up was not statistically signicant 3 

(p=0.4312)

Our study found that at enrolment, the mean serum T (mean ± S.D.) of 4

participants was 9.1805 ± 1.3334 µgm/dl. At 6 months after enrolment, 
it decreased to 9.1295 ± 1.0478 µgm/dl, and again increased to 9.1963 
± .8648 µgm/dl at 12 months after enrolment. Difference of mean 
serum T vs. follow-up was not statistically signicant (p=0.9412).4 

Fig 5: Thyroid Profile Trends During Study Period

In the present study, at enrolment, 15(25.0%) participants were 
overweight and 45(75.0%) participants had obesity. At 6 months after 
enrolment, 20(33.3%) participants were overweight and 40(66.7%) 
participants had obesity. At 12 months after enrolment, 6(10.0%) 
participants weight decreased to normal range, 27 (45.0%) participants 
were overweight and 27(45.0%) participants still had obesity. The 
association of obesity vs. follow-up was statistically signicant 
(p=0.0005)

Fig 6:  Normal, Overweight & Obese Children

Fig 7:  BMI Trend From Enrolment  To Follow Up At  12 MTHS 

 

Positive correlation was found between S. TSH vs. BMI at enrolment, 
6 months and 12 months after enrolment and it was statistically 
signicant (p<0.0001)

Negative correlation was found between S. T  at enrolment vs. BMI at 3

enrolment and it was statistically signicant (p=0.043). However, 
though Negative correlation was found at 6 months and at 12 months 
after enrolment between S. T vs. BMI, it was not statistically 3

signicant (p=0.284 and p=0.603 respectively). 

Negative correlation was found between S. T vs. BMI at enrolment, at 4 

6 months and 12 months after enrolment and it was statistically 
signicant (p<0.0001).  

Table 6: Correlation Between Bmi And Thyroid Profile

DISCUSSION
The present study was done with the aim to determine a correlation 
between body weight as dened by BMI and the Thyroid hormone 
status of the child, with an objective to investigate the role of 
appropriate lifestyle modications to achieve weight reduction for 
improvement in 
thyroid prole.

The sex ratio of study participants (76.6% male gender and 24.4% 
female gender) and the mean age of 9.9433 ± 2.0293 years (Fig 2) 

8 9matched the study of Basma Abdel Moel Ali et al.  Stichel et al.  had 
also studied a similar age group. It was seen that majority of children 
belonged to pre-pubertal age group of 8-12 years
           
The mean BMI of participants (Table 3, Fig3) of this study gradually 
decreased over the study period which was statistically signicant, 
probably due to lifestyle interventions in the form of physical activity 
and dietary modications. The Physical Activity Score (PAS) 
increased signicantly (Table 4, Fig 4) throughout the study period. 
PAS, being the rst of its kind, we have not been able to compare it with 
any other study to establish it as a validated research tool. Physical 
activities e.g. skipping, running, cycling etc. were used to enable the 
average Indian child to comply effectively with the program. 
Education burden, road safety, and nancial constraints were kept in 
mind. Counselling sessions with the children and their care-givers 
helped this novel idea of PAS to have a dual effect, to reinforce the 
concept of adoption of healthier activities, and secondly to objectively 
assess and provide a quantied 'report card' about the daily physical 
activities. 

The mean serum TSH (Table 5, Fig 5) did not signicantly decrease in 
1our study similar to the study in 2002 by Reinehr and Andler . 

10However, Radetti et al.  found that Lifestyle intervention was 
associated with a signicant decrease in TSH. The change in mean 
serum T  was also not statistically signicant again in contrast to the 3

1 10 study done by Reinehr and Andler and Radetti et al. Difference of 
mean serum T in the period of study was also not statistically 4  

signicant which was not analysed by any study which we reviewed. 

The decreasing trend of obese children over the study period (Fig 6 & 
7) was statistically signicant which clearly indicates that lifestyle 
interventions are of utmost importance. 
  
Positive correlation was found between S. TSH and BMI at 
enrolment, 6 months and 12 months later (Table 6) and was 

9statistically signicant (p<0.0001). Stichel et al.  conducted a study 
in 290 obese children in the year 2000 and found TSH to be 

11correlated with the BMI z-score. Grandone et al.  (2010) in a case 
series with longitudinal data involving 1010 children found that 
BMI z-score correlated positively with TSH. Similar result was also 

8 12 obtained by Basma Abdel-Moez Ali et al.  in 2016 and Jin HY et al.
in 2018. Thus our study ndings are consistent with the results of 
previous studies. Negative correlation was found between S. T  and 3

BMI at enrolment with statistical signicance. However Negative 
correlation for the same at 6 and 12 months after enrolment was not 

9 statistically signicant in contrast to the study by Stichel et al.
8However, Basma Abdel-Moez Ali et al.  in 2016 found no correlation 

between T  and BMI which is consistent with our study result at 6 3

months and 12 months following enrolment. Negative correlation 
was found between S. T and BMI at enrolment, 6 and 12 months 4 

after was statistically signicant (p<0.0001) similar to the study of 
12Jin HY et al.  (2018) wherein serum concentrations of fT  after 4

adjusting for age were used.
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CONCLUSION
Childhood Obesity is a major cause of morbidity worldwide with 
rapidly increasing prevalence. Overweight and Obesity can lead to 
raised TSH and decreased T . Lifestyle modications in the form of 4

regular physical activity and dietary modications are the most 
important measure to achieve reduction in BMI levels. Physical 
Activity Score (PAS) can be used as a tool for encouraging regular 
Physical Activity and for ascertaining compliance to follow-up, 
however, further studies are needed to evaluate its effectiveness. The 
authors accept that the limitations of the study include insufcient 
sample size, single centre study, hospital bias, and sample represented 
children hailing from higher socio-economic strata. Inadequate 
monitoring and less aggressive approach to lifestyle modication may 
have been the cause for a decreased positive outcome.

ABBREVIATIONS:
PAS:               P hysical Activity Score
BMI:   B ody mass Index
IAP:    I ndian Academy of Pediatrics
TSH:   T hyroid Stimulating Hormone
T4:       F ree Thyroxine 
HDL:   H igh Density Lipoprotein
LDL:    L ow Density Lipoprotein
VLDL: V ery low density Lipoprotein
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