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INTRODUCTION
Childhood obesity has become a significant public health concern 
globally [1]. As of 2022, approximately one in eight individuals 
worldwide is classified as obese, with rates doubling in adults and 
quadrupling in adolescents since 1990 [2]. In the United States, one 
in three adults and one in six children are obese [3]. India follows 
closely behind, with a high prevalence of childhood obesity, varying 
by region and gender [4].

The Coronavirus Disease 2019 (COVID-19) pandemic worsened 
obesity rates globally [5]. In Karnataka, 35.9% of children aged 11-
17 are overweight, and 25.5% are obese [6]. Gender disparities 
exist, with significantly higher rates among girls in Chandigarh and 
Telangana [7,8]. In Puducherry in 2015, adolescents aged 10-18 
years had a 14% prevalence of overweight and obesity. Urban 
and private school students had higher rates (14.8% and 18.7%, 
respectively) compared to rural and government school students 
(9.9% and 7%, respectively) [9]. A recent study in urban private 
schools found 18% of 11-14-year-olds affected compared to 6% in 
government schools in Puducherry [10].

Factors such as socio-economic shifts, urbanisation, lifestyle changes, 
and inadequate physical activity contribute to this epidemic [11]. 
Obesity arises from a combination of physiological, psychological, 
environmental, socio-economic, and hereditary factors [12]. 
Modifiable risk factors include high-calorie diets, sedentary lifestyles, 

inadequate sleep, and chronic stress [13]. Addressing childhood 
obesity requires comprehensive, community-driven approaches, 
including lifestyle changes, physical activity, nutritional education, 
and interventions such as yoga.
Yoga, rooted in ancient Indian tradition, is recognised for its holistic 
benefits on physical, mental, and emotional health [14]. Research 
has shown yoga’s efficacy in improving strength, cardiovascular 
health, respiratory function, and metabolic rate, contributing to 
weight management and reducing cardiovascular risk factors [15]. 
Despite the growing interest in yoga, limited research [16,17] has 
explored its effects on specific body composition and metabolic 
parameters among overweight and obese adolescents.
The present study aimed to address this gap by investigating the 
impact of a nurse-led yoga intervention on body composition and 
biochemical parameters such as lipid profile, adiponectin, leptin, 
Apolipoprotein A, and Apolipoprotein B in overweight and obese 
adolescents. By assessing these parameters, the study seeks to 
provide valuable insights into the role of yoga in promoting holistic 
health and well-being among adolescents struggling with obesity.

MATERIALS AND METHODS
The present pilot Randomised Controlled Trial (RCT) employed a 
pretest and post-test control group design. Data collection was 
conducted in selected schools in Puducherry. One government and 
one private school were chosen and assigned using a coin toss, with 
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ABSTRACT
Introduction: Obesity in children has been on the rise globally, 
and India is no exception. Rapid urbanisation, changing dietary 
patterns, and sedentary lifestyles are contributing factors to 
this alarming trend. Understanding the prevalence and factors 
associated with childhood obesity in urban areas is crucial for 
developing targeted interventions and public health strategies.

Aim: To investigate the effects of a nurse-led yoga intervention 
on body composition and biochemical parameters in overweight 
and obese adolescents (11-13 years) in schools.

Materials and Methods: This pilot randomised controlled study 
used a true experimental study design, specifically the pretest and 
post-test control group design. Data collection was conducted 
in schools of Puducherry. A total of 18 overweight and obese 
adolescents, nine in the experimental group and nine in the 
control group, were included. The experimental group performed 
a nurse-led yoga intervention three times a week for 60 minutes 
for six months from March 2022 to August 2022. Study outcomes 
on body composition and biochemical parameters such as lipid 
profile, adiponectin, leptin, Apolipoprotein A, and Apolipoprotein B 
were measured at baseline and six months after the nurse-led yoga 

intervention. Data analysis was performed using Social Sciences 
Software {Statistical Package for the Social Sciences (SPSS) 
version 25.0}. Both descriptive and inferential statistical tests, such 
as the one-way Analysis of Variance (ANOVA) F-test, repeated 
measures ANOVA F-test, and paired t-test, were conducted.

Results: A significant difference was noted in fat percentage, 
water, intracellular fluid, extracellular fluid, and body fat mass 
index between the pretest and post-test (p<0.05), and no 
significant difference was observed in Basal Metabolic Rate 
(BMR) and fat-free mass index (p>0.05) in the experimental group. 
The nurse-led yoga intervention significantly improved Low-
density Lipoproteins (LDL), Apolipoprotein A, and adiponectin 
levels; however, there were no significant differences in Fasting 
Blood Sugar (FBS), total cholesterol, High-density Lipoproteins 
(HDL), Apolipoprotein B, or LDL in the experimental group. 
The control group showed no significant difference between 
the pretest and post-test in FBS, total cholesterol, LDL, HDL, 
Apolipoprotein A, or Apolipoprotein B (p>0.05).

Conclusion: The nurse-led yoga intervention positively impacted 
body composition and biochemical indicators in overweight and 
obese adolescents.
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activity level were entered into the instrument, which was calibrated 
before the test. For biochemical parameters, a trained phlebotomist 
collected a 5 mL fasting blood sample from the antecubital vein under 
a doctor’s supervision. Breakfast was provided on both pre- and 
post-test days. The blood sample was tested for blood sugar, lipids, 
Apolipoprotein A and B, adiponectin, and leptin. The experimental 
group participated in a nurse-led yoga intervention three times a 
week for 60 minutes from 3 pm to 4 pm for six months under the 
investigator’s supervision. Post-tests on body composition and 
biochemical parameters were conducted for both groups six months 
after the nurse-led yoga intervention [Table/Fig-2].

Nurse-led yoga intervention: The experimental group took part 
in a yoga intervention programme led by a nurse. The programme 
consisted of practicing yoga three times a week for 60 minutes, from 
3 pm to 4 pm, over six months, supervised by the investigators. 
During the program, the participants performed various asanas, 
following specific repetitions and time durations. The warm-up 
exercises included Surya Namaskar, standing, sitting, prone, and 
supine asanas. Additionally, the participants practiced Bhramari 
pranayama and Nadi Shodhana pranayama for three minutes each.

Outcome measure: The investigator assessed adolescent and 
family socio-demographic profiles using a 19-item self-structured 
questionnaire. The questionnaire was devised based on previous 
studies [20-22] by the investigator. The questionnaire achieved 
a Content Validity Index (CVI) score of 100%, except for monthly 
family income and parents’ education (0.86), suggesting adherence 
to the Modified Kuppuswamy socio-economic scale.

STATISTICAL ANALYSIS
Data entry was conducted using Microsoft Excel, and analysis was 
performed using SPSS version 25.0 Descriptive statistics, including 
frequency, percentage distribution, mean, and standard deviation, 
were used to summarise the data. Inferential statistical tests, such 
as the one-way repeated measures ANOVA, paired t-test, and 
Pearson’s correlation coefficient, were used to analyse the data.

RESULTS
A total of 289 male and female adolescents were screened for weight 
and height and categorised for obesity using revised WHO BMI 
charts for girls and boys. Among these, 113 (39.1%) had a normal 
BMI, 48 (16.6%) were underweight, 84 (29.1%) were overweight, 
and 44 (15.2%) were obese. Among them, 18 overweight and 
obese adolescents were included.

The experimental group had a higher proportion of overweight 
adolescents 5 (55.6%) compared to the control group 3 (33.3%). 
Conversely, the control group had more obese adolescents 6 (66.7%) 
compared to the experimental group 4 (44.4%). A total of 7 (77.8%) 
participants were either 12 or 13 years old, with slightly more 12-
year-olds 4 (44.5%) in the experimental group and more 13-year-
olds 6 (66.7%) in the control group. The majority were female in both 
groups [Table/Fig-2].

The study revealed that both groups predominantly belonged to 
nuclear families. All families in the experimental group lived in urban 
areas. All adolescents in the experimental group followed a non 
vegetarian diet, compared to the majority (8, 88.9%) in the control 
group. Most families in both groups had 5-6 or 2-4 members, with 
only a small percentage outside these ranges. Daily wages were 
the most common occupation for fathers, while mothers were 
predominantly employed as daily wage earners or were housewives. 
Both groups had a positive history of obesity [Table/Fig-3].

The prevalence of diabetes mellitus among fathers was notable 
in both groups. Additionally, the experimental group exhibited a 
higher prevalence of thyroid problems (2, 22.2%) among mothers, 
contrasting with a higher prevalence of asthma among mothers 
(2, 22.2%) and hypertension (1, 11.1%) among fathers in the control 
group [Table/Fig-4].

the private school as the experimental group and the government 
school as the control group. The schools were located within 13 km 
of Pondicherry Institute of Medical Science. Institutional Ethics 
Committee clearance (IRB- PIMS/Ph.D. (N)/19/24) was obtained 
from the College of Nursing, Pondicherry Institute of Medical 
Sciences. Data were collected from March 2022 to August 2022.

Inclusion criteria:

Adolescents aged 11-13 years from urban government or •	
private schools.

Boys and girls with Body Mass Index (BMIs) above the 87•	 th 

percentile in the new World Health Organisation (WHO) Body 
Mass Index (BMI) Charts [18].

Parental consent was given and willing to participate.•	

Attending school regularly.•	

Exclusion criteria:

Chronic medical problems.•	

Physical or mental disabilities.•	

Recent surgery (past six months).•	

Regularly practicing yoga.•	

On medication for weight management.•	

Sample size calculation: The sample size was calculated using the 
formula: n=2(σ)2 (Zα+Zβ)2/d2. Utilising data from previous studies 
[19] with parameters: σ=1.85, α=1.96, β=1.28, d=1.0, resulted in 
72 adolescents per group. With 10% attrition, the calculated size 
was 79 per group. The pilot study was conducted with 10% of 
the total sample from the main study. A total of 18 overweight and 
obese adolescents, nine from each school in the experimental and 
control groups were included.

Study Procedure
A total of 289 male and female adolescents were screened for 
weight and height. Overweight and obesity were categorised using 
revised WHO BMI charts. Informed consent was obtained from 
parents, and assent was obtained from the adolescents. Schools 
were randomised into control and experimental groups using simple 
random sampling. The Consolidated Standards of Reporting Trials 
(CONSORT) flow diagram for enrollment of the study participants 
has been provided in [Table/Fig-1]. A total of 18 overweight and obese 
adolescents, nine from each school, were included. Pretests were 
conducted on body composition (free fat mass, fat percentage, total 
fat mass, cellular hydration status, and basal body metabolism) and 
biochemical parameters (lipid profile, fasting blood sugar, adiponectin, 
leptin, Apolipoprotein A, and Apolipoprotein B). Body composition 
was assessed using the Body Stat QuadScan 4000. Two electrodes 
were attached to the hand and leg. Anthropometric values, age, and 

[Table/Fig-1]:	 CONSORT 2010 flow diagram.
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Demographic variables

Experimental group Control group

Frequency Percentage Frequency Percentage

Obesity 
classification

Overweight 5 55.6 3 33.3

Obese 4 44.4 6 66.7

Age of the 
child

11 years 2 22.2 2 22.2

12 years 4 44.5 1 11.1

13 years 3 33.3 6 66.7

Birth order 
of the child

1 6 66.7 3 33.3

2 3 33.3 3 33.3

3 - - 2 22.3

4 - - 1 11.1

Gender
Male 3 33.3 4 44.4

Female 6 66.7 5 55.6

Number of 
siblings

0 2 22.2 1 11.2

1 7 77.8 4 44.4

≥2 - - 4 44.4

Class 
studying

6th Std 2 22.2 1 11.1

7th Std 2 22.2 1 11.1

8th Std 5 55.6 7 77.8

[Table/Fig-2]:	 Frequency and percentage distribution of demographic profiles of 
overweight and obese adolescents in the experimental and control groups (N=18).

Associated health problems

Experimental group Control group

Frequency Percentage Frequency Percentage

Associated 
health 
problems 
in mother

Hypertension - - 1 11.1

Diabetes mellitus - - - -

Thyroid problem 2 22.2 1 11.1

Asthma - - 2 22.2

None 7 77.8 5 55.6

Associated 
health 
problems 
with the 
father

Hypertension - - 1 11.1

Diabetes mellitus 2 22.2 1 11.1

Hypothyroidism - - - -

Heart problem - - 1 11.1

None 7 77.8 6 66.7

[Table/Fig-4]:	 Frequency and percentage distribution of the associated health 
problems among parents of overweight and obese adolescents in experimental and 
control groups (N=18).

Body composition
Experimental 

group (Mean±SD)
Control group 

(Mean±SD)
‘t’ 

value p-value

Fat (%) 31.9±5.7 28.5±4.7 1.4 0.19

Water (%) 51.6±4.4 54.0±3.5 1.3 0.21

Extracellular fluid (%) 24.3±3.0 25.4±1.5 1.0 0.35

Intracellular fluid (%) 28.6±3.6 30.8±3.5 1.3 0.21

Basal metabolic rate 1561.0±317.2 1534.1±181.0 0.2 0.82

Body fat mass index 8.7±33.1 7.0±1.3 1.5 0.16

Fat-free mass index 17.9±2.5 17.5±1.4 0.45 0.65

[Table/Fig-5]:	 Comparison of pretest body composition in overweight and obese 
adolescents in the experimental and control groups (N=18).
p≥0.05 NS: Non significant; Student’s independent t-test

Family profile

Experimental group Control group

Frequency Percentage Frequency Percentage

Types of 
family

Nuclear family 8 88.9 7 77.8

Joint family 1 11. 1 2 22.2

Size of the 
family

2-4 3 33.4 - -

5-6 4 44.4 3 33.3

>7 2 22.2 6 66.7

Dietary 
pattern

Vegetarian - - 1 11.1

Non-vegetarian 9 100.0 8 88.9

Area of 
residence

Rural - - 4 44.4

Urban 9 100.0 5 55.6

Monthly 
income of 
the family

≥40,430 - - - -

20, 210-40, 429 2 22.2 3 33.3

15, 160-20, 209 4 44.4 1 11.1

10,110-15, 159 2 22.2 3 33.3

6060-10,109 1 11.1 1 11.1

2021-6059 - - 1 11.1

≤2020 - - - -

Educational 
qualification 
of father

Graduate - - - -

Diploma 1 11.1 3 33.33

High school 8 88.9 1 11.1

Middle school - - 2 22.2

Primary school - - - -

Illiterate - - 3 33.3

Father’s 
occupation

Government - - - -

Private 1 11.1 1 11.1

Business - - 1 11.1

Farmer 2 22.2 - -

Daily wages 6 66.7 7 77.8

Unemployed - - - -

Educational 
qualification 
of mother

Graduate 4 44.4 - -

Intermediate or 
Diploma

- - - -

High school 4 44.4 7 77.8

Middle school - - - -

Primary school; 1 11.1 - -

Illiterate - - 2 22.2

Mother 
occupation

Government - - -

Private 2 22.2 1 11.1

Business 0 - - -

Farmer 0 - - -

Daily wages 2 22.2 8 88.9

Housewife 5 55.6 - -

Family 
obesity 
history

Yes 9 100.0 8 88.9

No - - 1 11.1

Number 
obese people 
in the family

1 5 55.6 6 75

2 4 44.4 2 25

[Table/Fig-3]:	 Frequency and percentage distribution of family profiles in the 
experimental and control groups of overweight and obese adolescents (N=18).

The findings showed no significant differences in body composition 
between the experimental and control groups of overweight and 
obese adolescents before intervention, as indicated by the p-values 
≥0.05 Non Significant (NS) [Table/Fig-5].

The findings showed no significant differences in post-test body 
composition between the experimental and control groups of 
overweight and obese adolescents, as indicated by the p-values 
≥0.05 (NS) [Table/Fig-6].

Body composition
Experimental 

group (Mean±SD)
Control group 

(Mean±SD)
‘t’ 

value p-value

Fat (%) 28.5±4.7 28.7±4.7 0.1 0.93

Water (%) 54.0±3.5 54.0±3.7 0.0 1.00

Extracellular fluid (%) 25.4±1.4 25.3±2.2 0.1 0.91

Intracellular fluid (%) 30.8±3.5 29.9±4.5 0.5 0.64

Basal metabolic rate 1534.1±181.0 1469.3±142.3 0.8 0.4

Body fat mass index 7.0±1.3 6.8±1.4 0.3 0.8

Fat-free mass index 17.5±1.4 16.8±0.8 1.3 0.22

[Table/Fig-6]:	 Comparison of post-test body composition in overweight and 
obese adolescents in the experimental and control groups.
p≥0.05; NS: Non significant; Students independent t-test
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Biochemical variables

Experimental  
group 

(Mean±SD)

Control 
group 

(Mean±SD)
‘t’ 

value
p-

value

Fasting blood sugar (mg/dL) 92.3±7.7 85.3±9.7 1.7 0.11

Total cholesterol (mg/dL) 165.0±27.1 154.3±31.1 0.8 0.45

Triglycerides (mg/dL) 123.0±16.8 95.9±50.7 1.5 0.16

High-density lipoprotein (mg/dL) 40.0±7.5 38.0±7.1 0.581 0.57

Low-density lipoprotein (mg/dL) 106.4±26.4 102.3±27.1 0.3 0.75

Apolipoprotein A (mg/dL) 129.8±32.6 108.0±16.0 1.8 0.10

Apolipoprotein B (mg/dL) 115.9±29.4 126.2±21.9 0.8 0.41

Leptin (ng/mL) 35.7±28.5 44.2±21.6 0.713 0.49

Adiponectin (ng/mL) 1.86±0.18 1.73±1.89 0.205 0.84

[Table/Fig-8]:	 Comparison of post-test biochemical variables in overweight and 
obese adolescents in the experimental and control groups (n=18).
p≥0.05; NS: Non significant; Students independent t-test

Body composition Group

Pre-test Post-test

MD ‘t’ value p-valueMean±SD Mean±SD

Fat (%)
Experimental group 31.9±5.7 28.5±4.7 3.4 4.8 0.001** (S)

Control group 27.1±5.0 28.7±4.7 1.6 0.2 0.82

Water (%)
Experimental group 51.6±4.4 54.0±3.5 2.4 5.0 0.001** (S)

Control group 55.3±4.0 54.0±3.7 1.3 0.0 0.97

Extracellular fluid (%)
Experimental group 24.3±3.0 25.4±1.4 1.1 3.9 0.01** (S)

Control group 25.9±2.6 25.3±2.2 0.6 0.1 0.90

Intracellular fluid (%)
Experimental group 28.6±3.6 30.8±3.5 2.0 4.3 0.001** (S)

Control group 30.2±3.9 29.9±4.5 0.3 0.7 0.51

Basal metabolic rate
Experimental group 1561.0±317.2 1534.1±181.0 26.9 1.7 0.13

Control group 1492.3±265.0 1469.3±142.3 23.0 1.4 0.21

Body fat mass index 
Experimental group 8.7±3.1 7.0±1.3 1.7 3.4 0.01** (S)

Control group 6.8±2.3 6.8±1.4 0.0 0.6 0.56

Fat-free mass index
Experimental group 17.9±2.5 17.5±1.4 0.4 0.2 0.81

Control group 17.7±2.1 16.8±0.8 0.9 1.7 0.13

[Table/Fig-9]:	 Comparison of pretest and post-test body composition among overweight and obese adolescents in the experimental and control groups (N=18).
S: Significant p≤0.001**; p≥0.05; Students paired t-test MD: Mean difference

The findings showed no significant differences in post-test 
biochemical variables between the experimental and control groups 
of overweight and obese adolescents, as indicated by the p-values 
≥0.05 (NS) [Table/Fig-8].

basal metabolic rate and fat-free mass index (p>0.05). No significant 
differences were noted in the control group when comparing 
parameters before and after intervention (p>0.05) [Table/Fig-9].

The pre- and post-test biochemical variables in overweight and obese 
adolescents in the experimental and control groups is displayed 
in [Table/Fig-10]. Nurse-led yoga intervention led to significant 
improvements in LDL (p=0.001), Apolipoprotein A (p=0.02), and 
adiponectin levels (p=0.04), while other variables showed no significant 
changes in the experimental group. No significant differences were 
found in the control group’s biochemical variables.

DISCUSSION
Childhood obesity is a significant healthcare crisis, posing medical, 
behavioural, emotional, and psychological challenges for affected 
children. With the rising prevalence of overweight and obesity among 
children, there is an urgent need for public health interventions and 
increased awareness about obesity’s health implications. Obesity 
during adolescence is particularly concerning due to its association 
with immediate and long-term health issues, including increased 
risks of diabetes, cancer, and Cardiovascular Diseases (CVDs) later 
in life [23].

The present study explored the impact of nurse-led yoga training on 
body composition and biochemical variables among overweight and 
obese adolescents, comparing outcomes between experimental 
and control groups. Our findings indicate that yoga practice 
significantly reduced fat percentage, water content, intracellular 
fluid, extracellular fluid, and body fat mass index. These results 
align with previous studies, such as Kumar D et al., which showed 
significant reductions in weight and body fat percentage in obese 
children following four months of yoga practice [7]. Another study by 
Bhaskar A and SM V found similar improvements in muscle strength, 
flexibility, and cardiorespiratory fitness, along with reductions in BMI, 
body fat percentage, and body fat mass [24]. N Nongkhai MP et al., 
conducted a 12-week study with 50-minute yoga sessions three 
times per week, demonstrating a decrease in body fat mass among 
female obese adolescents [25]. Conversely, another study found no 
significant changes in body fat percentage among obese female 
university students after a 12-week yoga intervention [26].

In this study, the nurse-led yoga intervention also led to significant 
decreases in LDL cholesterol and increases in Apolipoprotein A 
and adiponectin levels. Another study demonstrated that 12 weeks 
of yoga practice significantly improved High-density Lipoproteins 
(HDL), LDL, and total cholesterol levels in sedentary individuals [27]. 
Yadav R et al., found a significant increase in adiponectin levels after 
eight weeks of practice [28].

Biochemical variables

Experimental  
group 

(Mean±SD)

Control 
group 

(Mean±SD)
‘t’ 

value p-value

Fasting blood sugar (mg/dL) 103.9±20.4 92.3±7.7 1.7 0.13

Total cholesterol (mg/dL) 165.9±22.7 165.0±27.0 0.08 0.94

Triglycerides (mg/dL) 107.1±19.9 123.0±86.8 0.5 0.60

High-density lipoprotein (mg/dL) 40.0±5.2 40.0±7.5 0.0 1.00

Low-density lipoprotein (mg/dL) 111.7±21.1 106.4±26.4 0.5 0.64

Apolipoprotein A (mg/dL) 115.9±29.4 121.3±27.7 0.6 0.52

Apolipoprotein B (mg/dL) 107.9±42.7 111.9±39.6 2.2 0.83

Leptin (ng/mL) 33.9±21.6 37.8±32.6 1.1 0.29

Adiponectin (ng/mL) 1.47±0.53 1.21±0.28 0.96 0.34

[Table/Fig-7]:	 Comparisons of pretest biochemical variables in the experimental 
and control groups of overweight and obese adolescents (N=18).
NS: Non significant; p>0.05; Students independent t-test

Before intervention, there were no significant differences in the 
pretest biochemical variables between the experimental and control 
groups (p>0.05) [Table/Fig-7].

In the experimental group, a significant decrease in the fat percentage 
and body fat mass index (p<0.05) and a significant increase in 
water, intracellular fluid, and extracellular fluid were observed post-
intervention. However, no significant differences were observed in 



G Saritha et al., Effectiveness of Nurse-led Yoga Intervention in Obese Adolescents	 www.jcdr.net

Journal of Clinical and Diagnostic Research. 2024 Jul, Vol-18(7): LC14-LC191818

Biochemical variables Groups Pre-test (mean±SD) Post-test (mean±sd) Mean difference t-value p-value

Fasting blood sugar (mg/dL)
Experimental group 103.9±20.4 92.3±7.7 11.6 2.1 0.08

Control group 87.0±6.1 85.3±9.7 1.7 1.9 0.10

Total cholesterol (mg/dL)
Experimental group 165.9±22.7 165.0±27.1 0.9 1.4 0.21

Control group 152.7±33.5 154.3±31.1 1.7 1.3 0.21

Triglycerides (mg/dL)
Experimental group 107.1±19.9 123.0±16.8 -15.9 0.1 0.91

Control group 105.4±38.3 95.9±50.7 9.6 1.7 0.11

High-density lipoprotein (mg/dL)
Experimental group 40.0±5.2 40.0±7.5 0.0 0.9 0.37

Control group 47.0±20.3 38.0±7.1 9.0 0.6 0.57

Low-density lipoprotein (mg/dL)
Experimental group 111.7±21.1 106.4±26.4 5.2 6.3 0.001** (S)

Control group 96.1±44.7 102.3±27.1 -6.2 1.9 0.10

Apolipoprotein A (mg/dL)
Experimental group 115.9±29.4 129.8±32.6 13.9 2.4 0.02** (S)

Control group 121.3±27.7 108.0±16.0 -7.9 0.7 0.51

Apolipoprotein B (mg/dL)
Experimental group 107.9±42.7 115.9±29.4 -4.0 0.8 0.44

Control group 111.9±39.6 126.2±21.9 -14.3 1.95 0.08

Leptin (Ng/mL)
Experimental group 33.9±21.8 35.7±28.5 1.82 1.54 0.125

Control group 37.8±32.6 44.2±21.6 -6.4 1.88 0.10

Adiponectin (ng/mL)
Experimental group 1.47±0.53 1.86±0.18 0.41 2.01 0.04** (S)

Control group 1.21±0.28 1.73±1.89 0.52 1.90 0.06

[Table/Fig-10]:	Comparisons of pretest and post-test biochemical variables in overweight and obese adolescents in the experimental and control groups (N=18).
S: Significant p≤0.05**; p≥0.05; MD: Mean difference

However, this study did not observe significant changes in fasting 
blood sugar, triglycerides, total cholesterol, HDL, and Apolipoprotein 
B levels. This contrasts with other studies [29,30], such as Shetty 
B et al., demonstrated notable lipid profile reductions following 
yoga in  overweight and obese adults. In overweight individuals, 
triglycerides decreased from 210.8 to 137.7, and total cholesterol 
from 191.9 to 181.0. In obese individuals, triglycerides dropped 
from 182.2 to 154.7, and total cholesterol from 230.7 to 217.3. 
A 16-week study with six sessions per week showed that yoga 
significantly reduced body fat percentage and Body Mass Index 
while increasing HDL levels in obese women compared to a control 
group [31]. The findings of the previous study highlight that even 
a short-term yoga intervention can lead to significant reductions 
in weight, body fat, LDL cholesterol, and total cholesterol while 
increasing HDL cholesterol.

In the author’s opinion, the variability in results across studies 
suggests that the frequency and duration of yoga practice are 
critical factors influencing its effectiveness. The short duration 
of the intervention and the lack of control over participants’ diets 
may have impacted the observed effects. Additionally, the use of 
different methods for measuring body composition across studies 
introduces variability, making it challenging to compare results. 
However, identifying the most effective components of yoga is 
difficult due to the wide variety of asanas practiced. Future research 
should address these limitations by exploring the long-term effects 
of yoga interventions on obesity management.

Limitation(s)
The study was limited to a three-day per week six-month yoga 
program. Lack of control over dietary habits may influence results. 
A small sample size may impact statistical power. Six months may 
be insufficient to observe significant health changes.

CONCLUSION(S)
The study emphasises the potential of nurse-led yoga interventions 
to enhance body composition and certain biochemical markers in 
overweight and obese adolescents. The findings are consistent 
with other research showing the advantages of yoga for weight 
management and metabolic health. The study emphasises yoga as 
a holistic approach to managing obesity. The findings advocate for 
integrating yoga as a regular physical activity in schools.
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