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Abstract 

Obesity is a common health issue, and it is becoming more visible globally. The physical activity or exercise 

will take place as first priority for lifestyle strategies rather than only in dieting. The study objectives were to 

find out effect of yoga and core exercise on flexibility, abdominal endurance, BMI and waist hip ratio in 

overweight or obese college women, and second was to compare the effects between yoga and core exercise on 

the variables in overweight or obese college women. The study was a 12 weeks randomized controlled study 

design. Total 60 overweight and obese college level women participants were engaged followed by BMI ranged 

23-29.5 kg /mt
2
. They were randomly divided in three groups yoga, core exercise and control groups. Under 

an expert supervisor interventions of yoga asanas and core exercise were performed continued for 12 weeks. 

The abdominal endurance, flexibility, BMI and waist hip ratio were measure initial day (Baseline) and just 

after of 12 weeks intervention. Study showed significant improvement in abdominal endurance, flexibility, 

BMI and waist hip ratio in overweight or obese college women in yoga group as well as core exercise group 

(p<0.05), whereas comparative result revealed flexibility was better improved in yoga group than core 

exercise and other variables were similar effects in yoga and core exercise intervention (p<0.05).The both yoga 

and core exercise methods were effective in abdominal endurance, flexibility improvement and in weight 

management in overweight and obese women. Yoga training was more effective in flexibility improvement. 

 

Keywords: Flexibility, Abdominal endurance, Weight management, Yoga, Core exercise, Obesity. 

 
 

Introduction 

Obesity is a common health issue and it is becoming more visible globally (1).In India overweight and obese 

trends in the last fifteen years shows increasing from 12.6% to 24% among women and 12.6% to 24% among 
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males of 15 to 49 years (2). Obesity is primarily caused by a long-term energy imbalance between the ratio of 

calories consumed to calories expended. It cannot be assigned in a single factor such as overeating. Bases on its 

risk factors it can be classified in difference grouped such as physical activity, environmental, food 

consumption, food production, individual psychology and social psychology (3,4). Evident shows obesity 

increase chronic, low grade, inflammatory state, that equally effect to vascular dysfunction, metabolic 

dysfunction multiple organ damage and thrombotic disorders. When in reduced 5 to 10 % from total body weight 

it lead to chance of positive outcomes on health and wellbeing (5). Moreover obesity addresses to joint pain 

and disorder and also impairment of social and psychological health (6). 

The physical activity or exercise will be take place as first priority for lifestyle strategies rather than only in 

weight loss. In concept of exercise there are no specific recommendation mentioned on type and intensity of 

exercise. Evident shows regular physical exercise increased physical fitness of obeys individuals (7), sedentary 

working women (8).Different form of physical exercise having various intensity leading in good for body 

weight, body fat percentage, lipid profiles, and adipokines of obese (9). Study shows aerobic exercise 

combination with resistance improved body fat percentage such as total body fat, trunk fat, leg fat, cardiac 

fitness and muscular fitness of obeys women’s (10). 

Yoga means union, a popular exercise that combines precise Asanas, Pranayama, and Dhyana or meditation. 

Asana is defined as physical postures, innumerable postures are present in asanas practises (11). 

Suryananaskar was equal effective like’s circuit training and treadmill waking for weight and physical fitness 

management (12). The hatha yoga intervention at office place improved musculoskeletal fitness variables push-

up, side-bridge and flexibility, and psychological indices state and trait anxiety, quality of life and job 

satisfaction (13).Hatha yoga addresses positive and healthy metabolic and inflammatory indicators of healthy 

female adults (14). The     muscles     such     as     the     spinal,     pelvic,     and     abdomen     are     called     

core     muscle. This all muscles give strength and power to the entire body (15). Core exercise addresses 

increased of trunk muscle power, endurance (16) and also spinal stability, hip mobility, and dynamic balance 

(17).Dynamic balance and flexibility were significantly improved after core exercise among sedentary male and 

females having normal     BMI (18). 

Therefore, the first objective of present study was to investigate the effect of yoga and core exercise on 

abdominal endurance, flexibility, BMI and waist hip ratio of overweight or obese college women. The second 

objective was to find out comparatively better exercise between yoga and core exercise for the selected 

variables of the participants. 

Methodology 

Participants and Study Design 

The study was conducted at the Debra Thana Sahid Kshudiram Smriti Mahavidyalaya, located at Debra block 

in Peaschim Medinipur district in West Bengal. Total 60 overweight women participants were engaged from 

the various department of Debra Thana Sahid Kshudiram Smriti Mahavidyalaya. Sampling method was 

purposive, that was set up for the present purpose. Following criteria was followed for participant’s selection 

1. Women participants age ranged 19 to 24 years, 2. BMI of 23-29.5 kg/m
2 
(risen of WHO recommendation 

BMI classification for Asian peoples) (19).3. Verbal consent of voluntarily participation in the study was taken 

from all the subjects, and also the verbal consent regarding serious illness in last 3 month was the excluding 

criteria in the study. 

The study was a 12 weeks randomized controlled study design. Selected subjects were randomly engaged into 

three groups such as yoga group, core group and control group, where n=20 participants in each groups. Yoga 

and core groups were performed asanas and core exercises as per interventions and control group did not 

perform any kind of exercise intervention during this period. 

The target sample size was 20 participants in each group. Authors confirmed through the reviewed of related trial
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of this intervention where target sample size described in the clinical trial's 20 participants for each group. 

Assessment of Variables 

The first assessment was conducted initial day of the training intervention and second assessment was just 

after 12 weeks as post data. 

Abdominal Endurance (Sit-ups test) 

Abdominal endurance assessed used of sit-ups (bent knee) knee (20). The subject asked to performer curl up 

(sit-up) to touch the elbows of the respective knees and return to lying position. The lying position was flexed 

her knees less than 90
0
 with feet flat on floor approximate 12 inches gap between heels and buttock. The fingers 

interacted and placed behind of the neck. Sit-ups performed as many times as possible. The every correct 

attempted were recorded as her scores. 

Flexibility 

The sit and reach test was conducted for flexibility assessment. Sit and reach test box was used as an aperture. 

The Wells & Dillon, 1952described procedure for this assessment was followed (21).Subject sit on floor 

barefoot with against the horizontal cross board of the apparatus, the legs were fully extended. The arms evenly 

stretched and palms down on the box. The subjects were asked to bend and reach as far forward as possible 

along the scale with the fingertips and that time instruction was given not to bounce and to hold the position 

over for one second. Within three appropriate trails highest distance to the nearest 0.5 cm. was recorded as 

score of the assessment 

Body Mass Index (BMI) 

BMI was assessed used the formula subjects weight in kg divided by height in metre. In weight and 

height measurement standard procedure was followed (22). 

Waist to Hip Ratio (WHR) 

Waist to hip ratio defines proportion of fat storage in the body around the waist and hip. The waist to hip ratio 

measured used by the calculation waist circumference / hip circumference. Waist circumference and hip 

circumference was measured followed by standard methods (23). 

Intervention 

The participants of yoga group were performed asanas and core group were core exercises of 45 minutes in 

duration, 3 times in per weeks for the 12 weeks period under the supervision of an expert whereas control group 

were casual in their daily life. The yoga intervention shows in table -1 and core exercises in table – 2. 

 

 

 

 

 

 

 
 

Table 1 Yoga intervention which was repeated throughout 12 weeks 
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Yoga Asanas Duration Day 

Suryanamaskar 10 minutes Monday 

Tadasana 03 minutes Wednesday 

Trikonasana 03 minutes Friday 

Vrkasana 03 minutes (Time: 4:00 pm 

Padahasthasana 03 minutes to 4:45 pm, every 

Bhujangasana 

Paschimottanasana 

Ustrasana 

Navasana 

Dhanurasana 

Halasana 

Savasana 

03 minutes 

03 minutes 

03 minutes 

03 minutes 

03 minutes 

03 minutes 

05 minutes 

day) 

 
Table 2 Core exercise intervention which was repeated throughout 12 weeks 

Core Exercises 

Warm up 

Duration 

10 minutes 

Day  
Tuesday 

Plank 

Plank push- up hold 

03 minutes 

03 minutes 

 Thursday 

Saturday 

Crunch 03 minutes (Time: 4:00 pm 

Bird dog plank, opposite 

arm and leg (left leg & 

right arm) 

Bird dog plank, opposite 

arm and leg (right leg & 

left arm) 

Mountain climber 

03 minutes 

 

 

 
03 minutes 

 

 

 
03 minute 

- 4:45 pm, every 

day) 

Plank Jacks 

Side Plank 

(left elbow on floor) 

Side Plank 

(right elbow on floor) 

03 minute 

03 minute 

 
 

03 minute 
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Data Analysis 

All data were analysed in MS Excel and presented as mean ± standard deviation. Dependent t-test was analysed 

to compare betweenbaseline and 12 weeksdata. ANOVA followed by post hoc test was analysed to compare 

among the groups post data as well as baseline data of post intervention significant groups. The p < 0.05 was 

considered as statistical significant. 

Result 

The all participants were attended all the intervention sessions. Their baseline characteristics of the selected 

variables were represents in table 3. 

Table 3 baseline characteristic of variables of all groups 

Parameters Yoga group Core group Control 

group 

F P 

(p<0.05) 

Age (year) 21.95 ± 1.7 22.3 ± 1.3 22 ± 1.4   

Weight (kg) 64 ± 1.05 65 ± 2.2 65 ± 1.08 3.8 0.03 

BMI (kg/mt
2
) 25.5 ± 1.2 26.5 ± 0.3 26.24 ± 1.1 3.54 0.03 

Waist hip ratio (cm) 0.74 ± 01 0.79 ± 0.08 0.78 ± 0.07 2.67 0.07 

Abdominal endurance 7.1 ± 1.4 7.1 ± 1.1 7.4 ± 1.4 0.28 0.75 

(no. of repetitions)      

 8.3 ± 1.2 6.7 ± 1.4 6.9 ± 1 10.04 0.00 

Flexibility (cm)      

 

The ANOVA analysis of baseline data revealed weight, BMI and flexibility were significant difference among 

Flutter kicks or leg flutters 

Cool down 

03 minute 

05 minute 
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three groups yoga, core and control and waist hip ratio and abdominal endurance were insignificant difference 

among the groups. 

 

Table 4 Comparison between baseline and post intervention 

Variable Baseline 

(mean±sd) 

Pot Intervention 

(mean±sd) 

T p value 

p<0.05 

Yoga Group     

Abdominal 7.1 ± 1.4 9.5 ± 1.6 8.2 0.00 

endurance 
8.3 ± 1.2 10.4 ± 1.6 7.1 0.00 

Flexibility 
25.5 ± 1.2 24.7 ± 0.9 3.9 0.00 

BMI 
0.74 ± 01 0.69 ± 0.01 4.11 0.00 

Waist hip ratio     

Core Group 
7.1 ± 1.1 9.1 ± 1.3 5.9 0.00 

Abdominal 
endurance 

6.7 ± 1.4 8.7 ± 1.8 7.7 0.00 

Flexibility 
26.5 ± 0.3 25.3 ± 0.2 4.7 0.00 

BMI 
0.79 ± 0.08 0.73 ± 0.01 6.5 0.00 

Waist hip ratio     

Control Group 
7.4 ± 1.4 7.6 ± 1.3 0.65 0.25 

Abdominal 
6.9 ± 1 7.3 ± 1.3 1.3 0.97 

endurance 26.24 ± 1.1 26.27 ± 1.1 1.1 0.14 

Flexibility 0.78 ± 0.07 0.78 ± 0.01 1.5 0.06 

BMI     

Waist hip ratio     

 

Table 5 ANOVA result of post interventions 

Variable Yoga 

Group 

Core 

Group 

Control 

Group 

F P 

P<0.05 

 
Post hoc 

Abdominal 9.5 ± 9.1 ± 7.6 ± 8.31 0.00 Yoga=core, Yoga>control, 

endurance 1.6 1.3 
1.3 

  Core>control 

Flexibility 10.4 ± 

1.6 

8.7 ± 

1.8 
7.3 ± 

1.3 

 
19.45 

 
0.00 

Yoga>core, Yoga>control 

Core>control 

 
24.7 ± 25.3 ± 
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BMI 0.9 0.2 26.27 ± 11.28 0.00 Yoga=core, Yoga>control, 

   1.1   
Core>control 

 0.69 ± 0.73 ±     

Waist hip 

ratio 

0.01 0.01 0.78 ± 

0.01 
11.27 0.00 Yoga=core, Yoga>control, 

Core>control 

 

Effect on Abdominal endurance 

Abdominal endurance showed significant improved in yoga group (t=8.2, p=0.00) and also core exercise group 

(t=5.9, p=0.00) in post intervention compare to baseline. Control group was insignificant difference between 

baseline and post intervention (t=0.65, p=0.25) between baseline and post intervention (Table 4). The 

comparative result of ANOVA analysis between yoga and core exercise intervention showed there was no 

significant difference. Both training were similar effect on abdominal endurance (Table 5). 

Effect on Flexibility 

There was significant difference in flexibility compared between post intervention and baseline of yoga group 

(t=7.1, p=0.00) and core exercise group ((t=7.7, p=0.00). Both training interventions significantly improved 

flexibility. However flexibility of control group was insignificant difference between baseline and post 

intervention (t=1.3, p=0.97) between baseline and post intervention (Table 4). The comparison between 12 

weeks yoga and core exercise training interventions noted yoga was more significantly improved flexibility 

compare to core exercise (table 5). 

Effect on BMI 

Post 12 weeks yoga and core exercise training interventions, significant reduction observed in BMI in yoga 

group (t=3.9, p=0.00)and core exercise group (t=4.7, p=0.00). Whereas in control group it was observed not 

significant changed (t=1.1, p=0.14) after 12 weeks (Table 4). Post 12 weeks training interventions 

comparative result of ANOVA analysis (Table 5) addresses there was no significant difference, both 12 weeks 

training were similar effect on BMI. 

Effect on Waist hip ratio 

There was significantly reduced in waist hip ration in post intervention compare to baseline of yoga group 

(t=4.11, p=0.00) and core exercise group ((t=6.5, p=0.00). However waist hip ratio of control group was 

insignificant difference between baseline and post intervention (t=1.5, p=0.06) between baseline and post 

intervention (Table 4). The comparative result of ANOVA analysis noted there was no significant difference. 

Both 12 weeks training intervention were similar effect on waist hip ratio (table 5). 

Discussion 

The WHO recommended specific BMI classification for the Asian peoples due to their tendency to store excess 

fat in the belly with lower body mass index. Where the BMI range of 23 kg/mt
2
 is considered overweight. In 

present study we examined the effect of yoga and core exercise on flexibility, abdominal endurance, BMI and 

waist to hip ratio of overweight women and compared the effects between yoga and core exercise. 

The findings revealed significantly improved in abdominal endurance and flexibility, significantly reduced in 

BMI, waist to hip ratio of overweight women after 12 weeks yoga intervention and as well as core exercise 

intervention. The comparative effect between two training interventions revealed flexibility was significantly 

more improved in yoga group than in core exercise group, whereas abdominal endurance, BMI and waist to hip 
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ratio were similar effect between yoga and core exercise interventions. 

The previous studies findings are in line with these findings, which defined aged women with continue yoga 

practices demonstrated better flexibility rather than non-yoga practices (24).Ten weeks hatha yoga intervention 

for healthy novice women of average aged 22 years, BMI 21.59 kg/mt2 directed improvements in balance, 

flexibility and core muscle strength but BMI, body fat percentage, resting HR and HRV longer were no changed 

in same time (25).Yogic exercises intervention among obey females of BMI ranged 23 to 29.9 kg/m2 addressed 

BMI and body fat mass reduced significantly (26).A randomized controlled trial stated yoga practices in obese 

males significant effects on anthropometric parameters weight, body mass index, mid upper arm 

circumferences of left and right arm, waist circumference, hip circumference, waist hip ratio and body fat 

percentage as well as psychological factors (27). 

In an early study of six weeks core strength training noted improvement in flexibility and dynamic balance on 

sedentary male and female (18).Core training showed significant improvement in abdominal strength, 

endurance, flexibility in school aged athletes, and comparatively core training was better for flexibility 

development rather than weight training whereas weight training was better for abdominal strength and 

endurance development (28).The BMI, waist circumference, waist hip ratio, muscle mass, gait speed and chair 

stand significantly improved after aerobic and core training along with low calories diet in aged obey women 

(29).A comparative randomized trail suggested yoga and walking exercise interventions individually benefited 

to reduce obesity indicated parameters along with postural stability, hand grip strength in obeys women (30).A 

six weeks interventions addressed yoga asana was better results in 

Waist circumference, waist hip ratio and body mass index compared to walking intervention, however except 

waist hip ration in walk group other variables were significantly improved due to yoga and walking (31). 

Conclusion 

The study concluded that 12 weeks yoga and core exercise training were effective in improvement in abdominal 

endurance, flexibility and in weight control of overweight college women. Yoga was better significant 

improvement in flexibility compare to core exercise and whereas both training were similar effects on 

abdominal endurance, BMI and waist hip ratio. 
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