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INTRODUCTION 
‘Obesity’ a leading worldwide risk factor of many 

health diseases. In population of millions, it is easy to 

categorize obese people by their BMI (Body mass 

index), which relates weight to height, is a mostly used 

simple measure of body size, and to discover the 

prevalence of obesity within population 
[1] 

. According 

to WHO classification of BMI, value of more than 

equal to 25 kg/m
2 
is considered as obesity.  

 

Anthropometric indices for obesity have been used to 

assess body fat content. BMI is used as a classic index 

for obesity, though it is not an ideal indicator of body 

fat. However, alternative methods that reflect 

abdominal adiposity, like waist circumference (WC), 

waist–hip ratio (WHpR) and waist–height ratio 

(WHtR), have been superior to BMI in predicting health 

risks. Since, differential distribution of fats vary among 

ethnic groups and hence has varying effects on 

metabolic risk. Waist-to-height ratio (WHtR) is the best 

simple anthropometric measurement, but because of the 

high visceral fat of Asians, there is possibility of using 

only waist circumference (WC) for measuring 

metabolic risk. It is suggested that WC is a simpler 

anthropometric measurement that has strong association 

with an individual's metabolic risk level 
[2]

. WC or 

waist-to-hip ratio (WHR) are recognized to be more 

reliable indices for abdominal adiposity and body fat 

distribution 
[3] 

but they are less available in measuring 

total amount of body fat. To measure body fat 

percentage there are some inexpensive devices like skin 

fold calliper and some expensive machines like body fat 

analyser by which we can track up the progress of 

weight/ fat reduction interventions. Regardless of which 

indicator is used remarkable increase of abdominal fat 

is worthy of great concern and is associated with risk 

for lifestyle and weight-related diseases. Even if High 

BMI has been associated with an increased risk of 

metabolic diseases, this measurement does not estimate 

variation in body fat distribution and abdominal fat 

mass, which can differ majorly among populations and 

can vary substantially within a restricted range of BMI 
[4]

. Not only obese but even men and women with 

normal BMI have a high proportion of visceral obesity 
[5]

. 

 

Age, physical activity, food intake, drinking, smoking, 

educational level, income level and community level 

urbanicity all are associated risks of obesity and 

increased abdominal obesity indicators. Therefore, 

effective approaches for prevention and control the 

epidemic of abdominal obesity are needed to diminish 

the adverse effects on public health 
[5]

. Obese patients 

have increased CVD risk factors including increased 

prevalence of metabolic syndrome (even at lower BMI), 

insulin resistance, type 2 diabetes mellitus, increased 

lipoprotein, etc
 [6]

. 

 

A Human body shape, which describes the contours of 

the body figure as well as the distribution of muscles 

and fat, contains a rich source of information, from 

health issues to aesthetic presentation of lifestyles. 

However, most of the existing methods for estimating 

body types are derived from subjective measures 
[7]

. 

Which does not include BMI values, but encompasses 

WHR, WC, etc. WHR measures value of waist 
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Abstract:      Background- The human body type and its general shape or figure is defined by 
skeletal structures, as well as distribution of muscles and fats. With right set of exercises distribution 
of fat in some specific areas can be controlled, especially abdominal fat storage. Higher the Waist-
hip ratio, higher the fat around abdominal region. In this project, comparing Isometric VS Isotonic 
core exercises i.e., Planks and Core strengthening exercises are used to find changes in Waist-hip 
ratio (WHR). The study was conducted to determine effect of planks and core strengthening exercises 
& to evaluate change in WH ratios and body fat percentage.Materials and methods- 32.5% of total 
screened population was overweight, out of which 62 consenting participants fulfilling the selection 
criteria were included in this study. Participants were evaluated pre and post the intervention with 
outcome measures- Waist circumference, Hip circumference, WHR and Body Fat percentage. Results- 
83.8% of the study population had higher WHR, 88.7% showed reduction of body fat percentages post 
the exercise intervention period. Significant reduction of WHR was seen in all participants. 
Conclusions- Statistically planks are significant in reduction of WHR and waist circumference as well. 
Clinically there is no significant difference between effectiveness of both interventions. 
 

Keywords:  Core strengthening exercises, Overweight individuals, Planks, Waist-Hip ratio (WHR). 



729 J Rare Cardiovasc Dis. 

 

How to Cite this: Srushti T Gaikwad¹, Trupti Yadav².EFFECTIVENESS OF PLANKS VS CORE STRENGTHENING EXERCISES ON WAIST-HIP RATIO OF 
OVERWEIGHT INDIVIDUALS. J Rare Cardiovasc Dis. 2025;5(S3):728-734. 

 

circumference divided by value of hip circumference, 

when waist is equal in proportion to hip the value 

becomes 1. Indicating more abdominal fat storage. 

Which has been proven to be a risk factor in health-

related issues.  

 

Studies shows BMI, WC and WHR all are found to be 

higher in diabetic, hypertensive participants, concluding 

that Higher WC in population has increased risks of 

developing hypertension, type 2 diabetes mellitus, 

hypercholesterolemia, joint pain, low back pain & 

hyperuricemia 
[8,9]

. Visceral Fat (VF) can be estimated 

at present only by using expensive instruments as bio 

impedance analyser (BIA), dual energy x-ray 

absorptiometry (DEXA) scanner, etc. this is neither 

feasible nor inexpensive. Measurement of WHR can be 

used as an appropriate technology for assessment of 

VF. Which finds correlation of visceral fat area (VFA) 

with WHR, WC and BMI in young healthy adults 
[10]

. 

So, Waist-hip-ratio is acknowledged as the clinically 

accepted method of identifying patients with excess 

abdominal fat accumulation. WHR measurement is 

simple, handy, inexpensive tool which can be used as a 

substitute to measure VF 
[11]

. 

 

So many studies conclude that exercising results on 

reduction of abdominal visceral fat 
[12]

, visceral adipose 

tissue 
[13] 

(VAT), body adiposity
 
and central obesity 

[14]
. 

Also suggests improvement or limiting progression of 

risks associated with obesity like diabetes 
[15]

, 

Hypertension (HTN) 
[16]

, 

osteoarthritis/osteopenia/osteosarcopenia 
[17,18]

 and 

metabolic as well as CVDs. Home-based exercises, 

gym, high-intensity-interval-training (HIIT), aerobics, 

etc are the commonly used interventions that has been 

studied on various factors of obesity. Regular exercise, 

yoga, pranayama helps to reduce weight and improve 

breathing by strengthening muscles 
[19]

. 

 

Focusing on reduction of WHR, 2 contrasting elements 

of core training are used in this study. The isometric 

core exercise- plank, strengthens the core muscles 

effectively, also improving body’s posture. Planks 

challenges the core musculature in 3 principal planes: 

sagittal, frontal, and transverse 
[20]

. It also improves 

muscle activity and strength when done on different 

surfaces and with modifications 
[21]

. Isotonic core 

strengthening exercises also builds strength while 

burning the fat around the abdomen with contracting 

action of abs. This study presents hypothesis that either 

various planks exercises and core strengthening 

exercises have significant effect on reduction of WC, 

HC, WHR and body fat percentage after 4 weeks or 

doesn’t have any effect on the same on overweight 

individuals. 

 

 

MATERIALS AND METHODS 
The study was approved by ethical committee of university. Sample size was calculated with respect to parent article

 
with 

help of biostatistics department. The sample size was 44, 62 willingly consenting subjects aged between 15 to 35 years, 

both men and women, fulfilling the inclusion criteria were included. 

240 Individuals Screened from University campus 
↓ 

78 Overweight (Based on BMI Classification) 
↓ 

62 Consented & Participated  
↓ 

Random Allocation 

↙                   ↘ 

Group A: Planks Group (PG) (n=31)        Group B: Core Strengthening Group (CSG) (n=31) 

 

There were 4 dropouts from this study due to some personal reasons, but are not considered in the study population. 

Demographic characteristics like Name, Age & BMI were taken. Outcomes measure like Waist circumference and Hip 

circumference were measured by non-stretchable inch tape 
[22]

, WHR was calculated by electronic calculator, Body fat 

percentage was taken by body fat analyser. All the outcome measures were measured pre and post the 4 weeks of 

exercise protocol. Subjects had to follow a set protocol with respective group protocol given for 4 weeks, 4 sessions a 

week. Following tables (Table no. 1 & 2) represents the schedule and exercise protocol of both the groups- 

Table 1: Exercise protocol for each group for 30 days 

 

Total 30 days= Level 1 (2 weeks) Level 2 (2 weeks) 

Group A- Planks 

protocol 

Wide Arm Plank 

Knee Side Plank (left & right). 

Diagonal Plank hold 

Straight Arm Side Plank (left & right). 

Group B- Core 

protocol 

Mountain Climbers 

Squats 

Cross Lunges 

Bicycle Crunches 
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Table 2:4 weeks schedule for each group 

Sessions Group A Group B 

Week 1 Session 1 15 sec hold 10 reps 

Session 2 15 sec hold 10 reps 

Session 3 20 sec hold 15 reps 

Session 4 20 sec hold 15 reps 

Week 2 Session 1 25 sec hold 20 reps 

Session 2 25 sec hold 20 reps 

Session 3 30 sec hold 25 reps 

Session 4 30 sec hold 25 reps 

Week 3 Session 1 35 sec hold 30 reps 

Session 2 35 sec hold 30 reps 

Session 3 40 sec hold 35 reps 

Session 4 40 sec hold 35 reps 

Week 4 Session 1 45 sec hold 40 reps 

Session 2 45 sec hold 40 reps 

Session 3 50 sec hold 45 reps 

Session 4 50 sec hold 45 reps 

 

Statistical analysis- It was done post the intervention by use of paired and un-paired t-test to analyse the data which was 

assessed on the basis of p value which should be < 0.05 to be significant. Results were obtained from statistical analysis 

with help of biostatistics department and use of SPSS Statistics 27.0.1 software. 

 

RESULTS AND OBSERVATIONS: 

Table 3: Demographic Data 

 

Parameters Mean ± SD 

Planks group Core group 

Age (years) 24.09 ± 4.71 24.51 ± 5.06 

BMI (kg/m
2
) 29.4 ± 3.56 29.17 ± 3.42 
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Table 4: Analysis of Planks group using paired t-test (n=31) 

Parameters Mean ± SD P value t value 

Waist circumference 

(inches) 

Pre 37.89 ± 4.57 <0.0001 4.803 

Post 32.34 ± 4.52 

Hip circumference 

(inches) 

Pre 42.1 ± 4.99 0.0127 2.570 

Post 38.7 ± 4.98 

Waist-Hip Ratio Pre 0.90 ± 0.054 <0.0001 4.485 

Post 0.83 ± 0.055 

Body fat percentages 

(%) 

Pre 38.31 ± 5.19 0.755 

 

0.313 

Post 37.9 ± 5.17 

 

Table 5: Analysis of Core group using paired t-test (n=31) 

Parameters Mean ± SD P value t value 

Waist circumference 

(inches) 

Pre 38.54 ± 5.47 <0.0001 4.657 

Post 32.16 ± 5.30 

Hip circumference 

(inches) 

Pre 42.87 ± 4.55 <0.0001 3.443 

Post 38.96 ± 4.4 

Waist-Hip Ratio Pre 0.9 ± 0.081 0.0062 2.839 

Post 0.84 ± 0.083 

Body fat percentages 

(%) 

Pre 39.40 ± 8.104 0.786 

 

0.2716 

Post 38.84 ± 8.076 

 

Demographic characteristics of all the individuals are shown in Figure no.1, 2 and Table no.3. Values in the table shows 

mean and standard deviation of Age and BMI of all 62 participants. BMI Parameter considered post the exercise 
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intervention in both the groups gave 28.5 ± 3.55 and 28.8 ± 3.40 as mean ± SD values of Planks group and Core group 

respectively. 

 

Gender distribution was same i.e., 8 men and 23 women in both the groups. Though most of the participants both men 

and women had higher Waist-hip ratio values, 10 (16%) of total 62 had lower WHR, 5 in each group. One participant had 

WHR value as 1, which is not very common but an issue of a great concern. 

 

As seen in Table no. 4 and 5, post exercise intervention mean and SD values in each outcome measure were less in 

comparison with baseline (pre) exercise intervention values in both the groups. The P value for each parameter (except 

body fat percentage) is significant as per statistical analysis. Thus, planks as well as core strengthening exercises both are 

significantly effective in reducing WHR of overweight individuals. Though the P value is not significant for body fat 

percentage, some amount of change is seen post the intervention in both the groups. 

 

On comparing the analysed data of both the groups, P value of WC and WHR is extremely significant (<0.0001) while it 

is 0.0005 in HC parameter. For body fat percentage it is (NS) not significant (0.836). The mean percentage of difference 

between pre and post values is highest i.e., 17% for WC and 9% for HC in core group while it is 7% for WHR The mean 

percentage of difference between pre and post values is highest (%) for WC in core group while equal in both the groups. 

 

 

DISCUSSION 

This study aimed at determining effect of planks and 

core strengthening exercises on waist hip ratio of 

overweight individuals. The included exercise 

intervention program of study (isometric-planks VS 

isotonic-core strengthening exercises) may lead to 

regional adipose tissue or fat loss, possibly by 

contrasting regional adipose tissue metabolism. Some 

forms of exercises are also useful and significant for 

older population to improve their physical capacities 

and improvement in anthropometric measures [23]. The 

reduction of fat mass in trained localised muscle by 

endurance training is significantly greater than the fat 

mass change observed in the control/untrained muscle. 

Hence, focus of any isometric or isotonic exercise on 

abdominal fat will lead to reduction of fat mass around 

abdomen region. 

 

A precious study done with basic elbow planks hold in 

planks group and sit ups, crunches, leg raises along with 

planks in abdominals group, done for 30 days showed a 

3.06% and 2.38% change in waist circumference in 

Abdominals & Planks group respectively. While the 

abdominal skin fold measurements showed 15.16% and 

11.64% change in the Abdominals and Planks group 

respectively [24]. This study gives higher value of 

percentages compared to the above study. This study 

has different and modified exercise protocol of 4 weeks 

focusing mainly on reduction of WHR. 

 

Another study on effect of lumbar flexors and extensors 

muscle strengthening on WHR showed decrease in 

mean value from 35.5-33.9 in Waist Circumference, 

41.7-40.1 in Hip Circumference and 37.7-36 in skin 

fold thickness at the abdomen between pre and post-test 

respectively [25]. Our study has greater values than 

above studies in mean differences, standard deviations 

of waist circumference and WHR as well (Table no. 4 

& 5). New outcome measure i.e., body fat percentage 

also shows reduction in value post the intervention. 

A study on effect of 6 weeks of yoga and aerobics on 

WC, WHR and BMI gave P value 0.0004 in WHR 

parameter post the intervention comparing both the 

groups [26]. P is 0.0001 in planks groups of our study 

in WHR parameter, which is extremely significant. 

Since there was no significant difference between 

Planks group and core group proving that both the 

groups were equally effective in showing results. The 

limitations of this study were that, daily dietary intake 

as well as previous activity status of each participant 

was not checked, subjects more than 35 years of age 

were not included and long-term effect of the exercises 

were not taken into account due to a short study 

duration. Future studies on comparison of these 

exercises on outcome measures like EMG and analysis 

of individual’s body type could be done. 

 

CONCLUSION 

Authors would like highlight, post the intervention, 

14.8% and 8.9% mean differences were seen in waist 

circumference and hip circumference respectively in 

planks group, while the differences were 16.7% and 

9.16% respectively in core group. WHR mean 

difference was 6.9% and 6.7% while change of body fat 

percentage was 1.2% and 1.45% in planks and core 

group respectively. Statistically seen according to WHR 

p value of both groups, planks are more in significance 

compared to core group in achieving the aim of 

reducing WHR. Clinically both groups are equally 

effective in achieving the aim of this project. 

 

REFERENCES 

1. Akpinar E, Bashan I, Bozdemir N, Saatci E. Which 

is the best anthropometric technique to identify 

obesity: body mass index, waist circumference or 

waist-hip ratio? Coll Antropol. 2007 

Jun;31(2):387-93. 

2. Ponnalagu SD, Bi X, Henry CJ. Is waist 

circumference more strongly associated with 

metabolic risk factors than waist-to-height ratio in 



733 J Rare Cardiovasc Dis. 

 

How to Cite this: Srushti T Gaikwad¹, Trupti Yadav².EFFECTIVENESS OF PLANKS VS CORE STRENGTHENING EXERCISES ON WAIST-HIP RATIO OF 
OVERWEIGHT INDIVIDUALS. J Rare Cardiovasc Dis. 2025;5(S3):728-734. 

 

Asians? Nutrition. 2019 Apr;60:30-34. doi: 

10.1016/j.nut.2018.09.005.  

3. Park, SK, Ryoo, J-H, Oh, C-M, Choi, J-M, Chung, 

P-W, Jung, JY. Body fat percentage, obesity, and 

their relation to the incidental risk of hypertension. 

J Clin Hypertens. 2019; 21: 1496– 1504. doi: 

10.1111/jch.13667 

4. Field AE, Coakley EH, Must A, Spadano JL, Laird 

N, Dietz WH, Rimm E, Colditz GA. Impact of 

overweight on the risk of developing common 

chronic diseases during a 10-year period. Arch 

Intern Med. 2001 Jul 9;161(13):1581-6. doi: 

10.1001/archinte.161.13.1581. PMID: 11434789 

5. Kong, Ming et al. “Assessing Visceral Obesity and 

Abdominal Adipose Tissue Distribution in Healthy 

Populations Based on Computed Tomography: A 

Large Multicenter Cross-Sectional Study.” 

Frontiers in nutrition vol. 9 871697. 25 Apr. 2022, 

doi:10.3389/fnut.2022.871697 

6. Qian, X., Su, C., Zhang, B. et al. Changes in 

distributions of waist circumference, waist-to-hip 

ratio and waist-to-height ratio over an 18-year 

period among Chinese adults: a longitudinal study 

using quantile regression. BMC Public Health 19, 

700 (2019). https://doi.org/10.1186/s12889-019-

6927-6. 

7. Bays HE, Shrestha A, Niranjan V, Khanna M, 

Kambhamettu L. Obesity pillars roundtable: 

obesity and south asians. Obesity Pillars. 2022 Mar 

1;1:100006. 

8. Shintami Chusnul Hidayati and Yeni Anistyasari. 

2021. Body Shape Calculator: Understanding the 

Type of Body Shapes from Anthropometric 

Measurements. In Proceedings of the 2021 

International Conference on Multimedia Retrieval 

(ICMR '21). Association for Computing 

Machinery, New York, NY, USA, 461–465. 

https://doi.org/10.1145/3460426.3463582 

9. Joshi B, Shrestha L. A comparative study of waist 

hip ratio and body mass index (BMI) in diabetic 

and non-diabetic individuals of Chitwan, Nepal. J 

Diabetes Metab. 2019;10(01):817. 

10. Darsini D, Hamidah H, Notobroto HB, Cahyono 

EA. Health Risks Associated with High Waist 

Circumference: A Systematic Review. Journal of 

Public Health Research. 2020;9(2). 

doi:10.4081/jphr.2020.1811 

11. Tukaram Gadekar, Puja Dudeja, Ipsita Basu, Shruti 

Vashisht, Sandip Mukherji, Correlation of visceral 

body fat with waist–hip ratio, waist circumference 

and body mass index in healthy adults: A cross 

sectional study, Medical Journal Armed Forces 

India, Volume 76, Issue 1, 2020, Pages 41-46, 

ISSN 0377-1237, 

https://doi.org/10.1016/j.mjafi.2017.12.001 

12. Li S, Guo R, Yu T, Li S, Han T, Yu W. Effect of 

High-Intensity Interval Training Combined with 

Blood Flow Restriction at Different Phases on 

Abdominal Visceral Fat among Obese Adults: A 

Randomized Controlled Trial. International Journal 

of Environmental Research and Public Health. 

2022; 19(19):11936. 

https://doi.org/10.3390/ijerph191911936 

13. Bagherpour F, Arazi H. Impacts of exercise 

training on the visceral adipose tissue among 

individuals with normal body mass index: A 

systematic review. Journal of Clinical Exercise 

Physiology. 2023 Jan;12(s1):1 

14. Chin EC, Leung CK, Danny JY, Angus PY, Bernal 

JK, Lai CW, Chan DK, Ngai HH, Yung PS, Lee 

CH, Fong DY. Effects of one-year once-weekly 

high-intensity interval training on body adiposity 

and liver fat in adults with central obesity: Study 

protocol for a randomized controlled trial. Journal 

of Exercise Science & Fitness. 2022 Apr 

1;20(2):161-71. 

15. Chen Y, Chen Z, Pan L, et al. Effect of Moderate 

and Vigorous Aerobic Exercise on Incident 

Diabetes in Adults with Obesity: A 10-Year 

Follow-up of a Randomized Clinical Trial. JAMA 

Intern Med. Published online January 30, 2023. 

doi:10.1001/jamainternmed.2022.6291 

16. Islami F, Saghebjoo M, Kazemi T. The Effect of 

Gym and Home-Based Combined Training on 

Central Obesity Indicators and Quality of Life in 

Men with Primary Hypertension. Journal of health 

research in community. 2023 Jan 10:5-. 

17. Kim YJ, Moon S, Yu JM, Chung HS. Implication 

of diet and exercise on the management of age-

related sarcopenic obesity in Asians. Geriatr 

Gerontol Int. 2022 Sep;22(9):695-704. doi: 

10.1111/ggi.14442. Epub 2022 Jul 24. PMID: 

35871525; PMCID: PMC9544230. 

18. Knauer K, Chaudry O, Uder M, Kohl M, Kemmler 

W, Bickelhaupt S, Engelke K. Effects of High-

Intensity Resistance Training on Visceral Adipose 

Tissue and Abdominal Aortic Calcifications in 

Older Men with Osteosarcopenia–Results from the 

FrOST Study. Clinical Interventions in Aging. 

2023 Dec 31:71-80. 

19. Shirur SY, Chandregowda VH. Waist 

circumference and waist-hip ratio as a predictor of 

respiratory risk factor. National Journal of 

Physiology, Pharmacy and Pharmacology. 

2022;12(9):1387-92. 

20. Lee J, Jeong KH, Lee H, Shin JY, Choi JL, Kang 

SB, Lee BH. Comparison of three different surface 

plank exercises on core muscle activity. Physical 

therapy rehabilitation science. 2016;5(1):29-33. 

21. Topçu H. , Arabacı R. , Güngör A. K. , Birinci Y. 

Z. , Pancar S. , Şekir U. Muscle Activity of Core 

Muscles During Plank Exercise on Different 

Surfaces. Turkish Journal of Sport and Exercise. 

2022; 24(3): 298-305. 

22. Clinical guidelines on the identification, evaluation, 

and treatment of overweight and obesity in adults: 

executive summary. Expert Panel on the 

Identification, Evaluation, and Treatment of 

Overweight in Adults. Am J Clin Nutr. 1998 



734 J Rare Cardiovasc Dis. 

 

How to Cite this: Srushti T Gaikwad¹, Trupti Yadav².EFFECTIVENESS OF PLANKS VS CORE STRENGTHENING EXERCISES ON WAIST-HIP RATIO OF 
OVERWEIGHT INDIVIDUALS. J Rare Cardiovasc Dis. 2025;5(S3):728-734. 

 

Oct;68(4):899-917. doi: 10.1093/ajcn/68.4.899. 

PMID: 9771869. 

23. Buriticá-Marín ED, Daza-Arana JE, Jaramillo-

Losada J, Riascos-Zuñiga AR, Ordoñez-Mora LT. 

Effects of a Physical Exercise Program on the 

Physical Capacities of Older Adults: A Quasi-

Experimental Study. Clinical Interventions in 

Aging. 2023 Dec 31:273-82. 

24. Metgud S, D’Silva C, Heggannavar A. Effect of 30 

Days Abdominals Challenge Versus 30 Days 

Planks Challenge on Waist Circumference and 

Abdominal Skin Fold Measurements in Healthy 

Young Individuals: Randomized Clinical Trial. Int 

J Physiother Res. 2016;4(3):1524-29. 

25. Malarvizhi, D. et al. “Effectiveness of Lumbar 

Flexors and Extensors Muscle Strengthening 

Exercises on Waist- Hip Ratio in Overweight 

Adolescents.” (January 2017), International Journal 

of Clinical Skills 11(6), DOI: 10.4172/Clinical-

Skills.1000129 

26. Khan S, Agrawal R, Memon S. Comparison of 

Effect of Yoga versus Aerobic Exercise on Waist 

Circumference, Waist-Hip Ratio and Body Mass 

Index in Overweight and Obese Adult Individuals. 

Kathmandu University Medical Journal. 2022 Mar 

31;20(1):38-42. 


