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ABSTRACT 
 Obesity is the most common and widely spread problem in society & common in both genders. In women, thigh and buttocks 
are very common. When fat is considered, we often wish to distribute it to areas in the body of our choice but much to our 
dislike, it always lands up in areas where we want it the least. Besides being the toughest regions to lose weight, belly fat 
and thigh fat are also very different. The reasons for deposition of fat around the belly and thighs are much similar to that 
of deposition of fat in any other part of the body. 40 patients were selected based on selection criteria & divided into two 
groups, group A was treated with ultrasonic cavitation, aerobic exercise & a low-calorie diet, and group B was treated 
with aerobic exercises & a low-calorie diet only. Data were calculated by using the Wilcoxon Signed-Rank test and Mann–
Whitney U test. The study supported the alternate hypothesis and concluded that fat reduction was higher in group A, so the method 
used in this group can be considered for fat reduction.  
 
Keywords: Ultrasonic Cavitation (UC), Fat-Free Mass (FFM), Body Mass Index (BMI), Poly Cystic Ovarian Syndrome (PCOS). 
 
INTRODUCTION 
 Obesity is one of the most common and widely spread problems in society.  It’s common in both men and women. In men, it 
tends to deposit in the belly while in women it deposits in the thigh and buttock (pear-shaped). When fat is considered, we often 
wish to distribute it to areas in the body of our choice but much to our dislike, it always lands up in areas where we want 
it the least i.e., our belly and thighs. Besides being the toughest regions to lose weight, belly fat and thigh fat are also very 
different. The reasons for deposition of fat around the belly and thighs are much similar to that of deposition of fat in any 
other part of the body. When consumption of energy is higher than expenditure, there is a possibility that it gets stored in 
the form of fat in our body. Belly fat is the excessive fat that deposits around the abdominal region. It majorly comprises 
visceral fat that is wrapped around the inner organs and poses a great risk to one’s health. While belly fat is more common 
in men, thigh fat is more common in women, especially with a pear-shaped body. In contrast to unhealthy visceral fats, 
thigh fats consist of subcutaneous fat that may have some potential benefits. Subcutaneous fat is found directly beneath 
the skin and is the fat that is measured using skin-fold calipers to estimate our total body fat. There is an important reason 
why women tend to gain fat around their thighs and buttocks more easily and struggle to lose it; it is estrogen. This hormone drives the 
increase of fat cells in females, thus causing deposits most commonly around the buttocks and thighs. The size of body fat cells tends 
to increase at a greater rate in females than males. Even though the estrogen levels may decline on hitting menopause, metabolism 
slows down with age, meaning weight gain in all areas becomes a common concern. Adding to this fact, lower estrogen level leads to 
a slowdown in collagen production and loss of skin elasticity, creating a perfect storm of cellulite. Cellulite forms as the body’s 
connective tissues weaken with age. 90% of all women, including those who are thin, will develop cellulite at some point in their 
lifetime. 
 
 According to a study, belly fat is viewed as a bigger health risk than hip or thigh fat. As fat in the belly comprises visceral 
fats, it plays a larger role in insulin resistance, boosting the risk of diabetes and also can lead to heart diseases. Besides increasing the 
risk of heart diseases and diabetes, researchers added that belly fat in particular was linked to an increased risk of obesity. On the other 
hand, people with thigh fat, which is the most common in pear-shaped women, are protected from metabolic diseases. Considering 
the amount of effort and hard work that goes into reducing belly and thigh fat, it is needless to say that both fats are the 
toughest to reduce. However, according to studies, belly fat may be more difficult to lose than thigh fat since belly fat has 
a higher amount of fat cells that don’t respond easily to the fat-breakdown process, known as lipolysis. Our body consists 
of two types of fat cells – alpha and beta cells. While alpha cells are more responsive to the fat-breakdown process and are 
quicker, beta cells are the complete opposite. Areas such as the legs, face, arms, stomach, and abdominal regions consist 
of beta cells, which makes it difficult to reduce the fats and lose weight. However, as stated by researchers, belly fat is the 
most difficult to lose as it is very hard to break down. 
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Fried said that pear-shaped women are protected from metabolic diseases compared to big-bellied people. "Thigh fat and butt 
fat might be good," she says, referring to that area's stores of subcutaneous fat. But the benefit of women being pear-shaped may stop 
at menopause, after which women tend to deposit more fat in the abdomen.  
 
 Obesity and arthritis are very closely associated, as excess body weight on joints becomes the prime reason for joint pain 
initially, and later on, it turns into arthritis. Sampath baireddy et. al (2020) have explained well that bodyweight is again a problem 
for patients who plan for knee arthroplasty in the future. High BMI is directly proportional to knee pain; this is explained in a study 
published in the International Journal of Research in Pharmaceutical Sciences. They have said that the secondary reason for knee pain 
is obesity, as the whole-body weight falls through the knee joint. So, maintaining body weight is a must for all. 
 
 Obesity is associated with many more problems such as Poly Cystic Ovarian Syndrome, depression, etc, which can affect the 
future life of a female. Safa Anwar et. al (2019) stated in their study that obesity exacerbates hormonal and clinical features of PCOS, 
and women with PCOS appear at high risk of obesity with multiple underlying problems. Thus, timely treatment of PCOS becomes 
necessary for females to avoid obesity. If once started, PCOS and obesity become critical for females. So, treatment of PCOS and 
obesity should start simultaneously. In this study, we have tried to find the results of ultrasonic cavitation along with aerobic exercises 
and a low-calorie diet targeted on thigh and buttocks fat, BMI and waist circumference. Obesity, which may begin the earliest possible 
from childhood, may reach a peak in severity by adolescence; from a practical standpoint, adolescents must combat the physiological 
processes that affect them. The advantages (e.g., growth spurts, increased fat-free mass (FFM) and, as a result, greater energy 
consumption and demands) and the disadvantages (e.g., raising body fat in girls) of the changes in pubertal body composition can help 
adolescents to be more aware in maintaining their healthy weight. 
 
Objective: To determine the effectiveness of ultrasonic cavitation, aerobic exercises, and low-calorie diet on gynoid obesity (thigh & 
buttock fat) in females. 
 
Alternate Hypothesis Ha: Ultrasonic cavitation, aerobic exercises, and a low-calorie diet are more effective ways to reduce body 
weight, BMI, and waist circumference than only aerobic exercises along with a low-calorie diet. 
 
Null Hypothesis Ho: Ultrasonic cavitation, aerobic exercises, and a low-calorie diet is not effective way to reduce body weight, BMI, 
and waist circumference in comparison with aerobic exercises along with a low-calorie diet. 
 
LITERATURE REVIEW 
Jermeen E. et. al (2019) had done a study to see the effect of ultrasonic cavitation on weight reduction in pediatric subjects with 
overweight; 50 obese were assigned and divided equally into two groups. The Control group received aerobic exercise and a low-
calorie diet and the experimental group received ultrasonic cavitation along with the same procedure as a control group. Their study 
concluded that adding ultrasonic cavitation gives better results and can be used for the obese pediatric patient. 
Yasmin M Assim et. al (2020) had done a study to compare ultrasonic cavitation versus radiofrequency on abdominal fat in postnatal 
women. 50 overweight patients aged (25-34yr) were selected and divided into two groups, Group A received ultrasonic cavitation 
once a week for 8 weeks. And Group received multipolar radiofrequency for the same duration and repetition. Their study concluded 
that both the modalities were effective in weight reduction but ultrasonic cavitation was found more effective. 
 
MATERIALS AND METHODOLOGY 
Study design: Randomized controlled trial. 
 
Participants: Based on personal interest to reduce unwanted body fat on thigh and buttock, 40 females were selected with Gynoid 
obesity (thigh & buttock fat). They were selected randomly from Physio-healing Physiotherapy Clinic & Slimming Centre, Jaipur and 
OPD – Jaipur Physiotherapy College of Maharaj Vinayak Global University, Jaipur, from 5th July 2021 to 23rd October 2021. A 
detailed medical history was taken from all participants along with a consent form to screen any other pathological conditions that 
may affect the study like vascular, cardiac, skin diseases, neurological and gynecological problems.  
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Inclusion Criteria Exclusion Criteria 

 Age between 16 to 23yrs 
 BMI ranging from 30–35 kg/m2. 

 Cardiac or vascular diseases 
 Pacemaker 
 Pelvic inflammatory disease 
 Uterus prolapses 
 Skin diseases  
 Mental health problem viz depression and anxiety BMI >35kg/m2 

 
 All females were unmarried, their waist circumference was <80cm and their waist-hip ratio was <0.85. The females were 
randomly divided into 2 groups (20-20 in each group). Group (A): Composed of 20 females with the mean age and height values: 
20.650yrs and 165.100 cm respectively. They received ultrasonic cavitation at the thigh & hip region for 30 minutes along with 
aerobic exercises carried out through treadmill and static bicycle in moderate-intensity (12–15, according to Borg Rating of Perceived 
Exertion (RPE) scale) for 30 minutes. Ultrasonic cavitation was applied 3 times per week for 6 weeks and treadmill & static bicycle 
were given 6 times per week for 6 weeks. Group (B): Composed of 20 females with the mean age and height values: 20.850yrs and 
164.200 cm respectively. They performed the aerobic exercise with treadmill & static bicycle in moderate-intensity (12–14, according 
to Borg Rating of Perceived Exertion (RPE) scale) for 30 minutes. Treadmill & static bicycle were given 6 times per week for 6 
weeks. 
 
Instruction: A detailed explanation was given to both the groups about what was going to be performed in the treatment procedure to 
gain their cooperation and were instructed to be relaxed during the session and wear comfortable clothes throughout the procedure. All 
the participants were strictly instructed to follow a low-calorie diet. 
 
Ultrasound Cavitation: Before starting the treatment session, every female in Group (A) was explained briefly and clearly about the 
ultrasonic cavitation technique and its effects to gain their confidence and cooperation throughout this study. The females were made 
to lay in a relaxed side-lying & prone position for the treatment. The head of the cavitation was cleaned by sanitizer. The ultrasonic 
gel was applied covering the front/side/back of the thigh and buttock region. The cavitation was applied to the thigh & hip region in 
circular/ vertical and rhythmic movements by the cavitation head. The ultrasonic pulsed waves with a frequency of 60 kHz and a 
power of 45W were delivered through ahead with a diameter of 8.0 cm and a power of 45W. It was applied once a day for 30 minutes 
daily and was used thrice a week for six weeks. The participants were advised to drink 1 liter of water both before and after each 
treatment session for the fat elimination process. 
 
Aerobic Exercise (Treadmill & Static Bicycle): The females in both groups (A&B) were instructed to wear light clothes and suitable 
footwear to be relaxed while training. The treadmill was adjusted to give moderate-intensity training (12–14, according to the Borg 
scale). The Borg scale is a measurement of how hard the body appears to be working based on signs and symptoms viz increased heart 
rate, increased respiratory rate, increased sweating, and muscle tiredness. Practitioners generally agree that a perceived effort rating of 
12 to 14 on the Borg Scale indicates that physical activity is being performed at a moderate intensity. It was used for 30 minutes which 
included warming up, active exercise, and cool down, and it was used 6 times per week for 6 weeks. 
 
Diet Instruction: Participants in both groups were explained in detail regarding a low-calorie diet. It was strictly informed that for 
better results they have to consume a low-calorie diet and avoid dairy products, sweets, cheese, creme, junk foods, etc. 
 
Outcome measures: Pre and post the treatment program, all females in both groups (A&B) were evaluated by measuring their body 
weight, BMI, and waist circumference. 
 
Height Scale: This was utilized for measuring the height of all participated females in both groups before the beginning of treatment.  
 
Tape Measurement: For measuring the waist circumference of all participants, pre, and post-treatment. 
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RESULTS 
Table 1: Mean & Std. Deviation of Age and Height 

 Age Height 

Group A Group B Group A Group B 
Mean 20.6500 20.8500 165.1000 164.2000 

N 20 20 20 20 
Std. Deviation 1.98083 1.63111 4.02492 4.46743 

 
WILCOXON SIGNED RANK TEST (PRE & POST) 
The Z-value was calculated because the size of N is 20. So, the Z-value was used to evaluate the hypothesis. 
1. Group A (Pre & Post) 
Calculation of Body Weight in Group A (Pre & post) 
 Z-value: The value of Z is - 3.9199. The p-value is .00008. The result is significant at p < 0.05. 
 W-value: The value of W is 0. The critical value for W at N = 20 (p < 0.05) is 52.   
 The result is significant at p < 0.05. 
Calculation of BMI in Group A (Pre & post) 
 Z-value: The value of z is-3.9199. The p-value is 0.00008. The result is significant at p < 0.05. 
 W-value: The value of W is 0. The critical value for W at N = 20 (p < 0.05) is 52. 
 The result is significant at p< 0.05. 
Calculation of waist circumference in Group A (Pre & post) 
 Z-value: The value of z is-3.7828. The p-value is 0.00016. The result is significant at p < 0.05. 
 W-value: The value of W is 1. The critical value for W at N = 19 (p < 0.05) is 46. 
 The result is significant at p < 0.05. 
 
Table 2: Group A (Pre-Post) value of Body Weight, BMI & Waist Circumference (Wilcoxon Signed Rank Test) 

Pre – Post Z value P-value Significance 

Body Weight 3.9199 .00008 p < 0.05 

BMI 3.9199 .00008 p < 0.05 

Waist Circumference 3.7828 .00016 p < 0.05 
 
Graph 1: Pre-post Body Weight in Group A 
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Graph 2: Pre-post BMI in Group A 

                                      
 
Graph 3: Pre-post Waist Circumference in Group A 

                                     
  

The above graph shows the pre-post values of waist circumference in Group-A, after the treatment of ultrasonic cavitation 
along with aerobic exercises. 

 
2. Group B (Pre & Post) 
A. Calculation of Body Weight in Group B Pre & post 
 Z-value: The value of Z is -3.9199. The p-value is 0.00008. The result is significant at p < 0.05. 
 W-value: The value of W is 0. The critical value for W at N = 20 (p < 0.05) is 52. 
 The result is significant at p < 0.05. 
B. Calculation of BMI in Group B Pre & post 
 Z-value: The value of z is -3.9199. The p-value is 0.00008. The result is significant at p < 0.05. 
 W-value: The value of W is 0. The critical value for W at N = 20 (p < 0.05) is 52. 
 The result is significant at p < 0.05. 
C. Calculation of Waist Circumference in Group B Pre & post 
 Z-value: The value of z is -3.823. The p-value is 0.00014. The result is significant at p < 0.05. 
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 W-value: The value of W is 0. The critical value for W at N = 19 (p < .05) is 46. 
 The result is significant at p < 0.05. 
 
Table 3: Group B (Pre-Post) value of Body Weight, BMI & Waist Circumference (Wilcoxon Signed Rank Test) 

Pre - Post Z value P-value Significance 

Body Weight 3.9199 0.00008 p < 0.05 

BMI 3.9199 0.00008 p < 0.05 
Waist Circumference 3.823 0.00014 p < 0.05 

 
Graph 4: Pre-post Body Weight in Group B 

                                     
 
Graph 5: Pre-post BMI in Group B 
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Graph 6: Pre-post Waist Circumference in Group B 

                                             
 
MANN–WHITNEY U TEST 
3. Comparison between Post Data of Group A & B 
 A critical value for U based on the alpha level was calculated and the hypothesis is two-tailed. The Z value and 
its associated p-value were also calculated. 
Mann–Witney U test for Body Weight between Group A & B 
 The U-value is 108. The critical value of U at p < 0.05 is 127. Therefore, the result is significant at p < 0.05. 
 The Z-score is 2.47508. The p-value is .01314. The result is significant at p < 0.05. 
Mann–Witney U test for Body Mass Index (BMI) between Group A & B 
 The U-value is 116.5. The critical value of U at p < .05 is 127. Therefore, the result is significant at p < 0.05. 
 The Z-score is 2.24516. The p-value is 0.02444. The result is significant at p < 0.05. 
Mann Witney U test for Waist Circumference between Group A & B 
 The U-value is 101.5. The critical value of U at p < 0.05 is 127. Therefore, the result is significant at p < 0.05. 
 The Z-score is 2.65091. The p-value is 0.00804. The result is significant at p < 0.05. 
 
Table 4: Comparison between Group A & B (Mann Whitney U test) 

Variables Z Score Significance P-value 

Body Weight Pre 2.47508 < 0.05 0.01314 
Post 

BMI Pre 2.24516 < 0.05 0.02444 
Post 

Weight Circumference Pre 2.65091 < 0.05 0.00804 
Post 
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Graph 7: Pre-post Body Weight between Group A & Group B 

                              
 
 
Graph 8: Pre-post BMI between Group A & Group B 
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Graph 9: Pre-post Waist Circumference between Group A & Group B 

                                      
 
RECOMMENDATIONS 
 In the future studies can be done on a larger sample, different geographical regions, and on different food habits. More 
parameters can be collected for an elaborated analysis of body composition. Other diets like the keto diet can be considered for weight 
reduction.  
 
DISCUSSION 
 As per the statistical analysis of the results, ultrasonic cavitation in combination with aerobic exercises and a low-calorie diet 
in the group (A) has a positive effect on gynoid obesity and results in a statistically highly significant decrease in mean values of the 
body weight, Body Mass Index, and waist circumference after the treatment when compared to the values before treatment (p<0.05).  
 
 Results of this study are agreed with the previous study done by Maha et al. who had concluded that the use of ultrasonic 
cavitation in obese females aged 30-50 years with a BMI range of 25-35 kg/m2 and obesity of buttock (waist-hip ratio ˂ 0.8) when 
applied locally for 12 sessions (15 minutes/session) along 6 weeks had a significant decrease in thickness of fat and was helpful in 
the program of weight maintenance. The results of this study are also supported by the findings of Jermeen et al., who had found that 
ultrasonic cavitation combined with a low-calorie balanced diet and exercise on treadmill reduced weight, body mass index, WHR, 
fold of skin, HbA1c, fasting blood sugar level, and postprandial blood sugar level in pre-diabetic obese women. This work is also 
supported by the study of Yasmin et al., who had used ultrasonic cavitation and radiofrequency for abdominal obesity treatment in 
postnatal women, however, it was found that ultrasonic cavitation was more efficient than radiofrequency in reducing WHR and 
abdominal fat thickness. This work is again supported with a study done by Amr et al., which reported that there was an improvement 
in central obesity, BMI, abdominal fat percentage, and waist circumference after applying ultrasound cavitation on 15 patients with 
central obesity, with a waist circumference greater than 88cm in women and 102cm in men and BMI greater than 25kg/m2; for 20 
minutes per session and each patient received 8 sessions with 3 days intervals in between each session (2 sessions/week).  
 
  The findings of this study agreed with those by Ascher, who assumed that ultrasonic cavitation is a strong non-invasive 
method for reducing fat and contouring of the body. 25 healthy females received three sessions– 30 to 90 minutes in the abdominal 
area at two-week intervals, resulting in a reduction in waist circumference by 3.58 cm post-treatment. Saedi and Kaminer noticed a 
reduction in abdominal circumference of approximately 2cm after a single session of ultrasonic cavitation. Moreno et al. observed 
3.95 cm of waist circumference decreased after ultrasonic cavitation in 30 healthy females; all females took three sessions, at the one-
month interval, followed by one month after the last session.  
 
  This study denied the result of Sheck et al. who declared that using focused ultrasound for abdomen on 53 (51 females and 2 
males) patients for 3 sessions with an average 1-month interval in between sessions made no significant changes in the circumference 
of the abdomen. A focusing ultrasound isn't useful as a non-invasive method for contouring body through southern Asians in 
comparison with Caucasians; their conclusion is probably because of infrequent sessions and inappropriate methods with undefined 
intervals. Thus, as per statistical results, it can be concluded that on comparing groups A & B, there would be a significant reduction 
post-treatment in the mean values of both groups and this significant decrease was in favor of group A; the body weight, BMI, waist 
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circumference (p<0.05). 
 
CONCLUSION 
 It was concluded that the combination of ultrasonic cavitation, aerobic exercises, and a low-calorie diet was more effective 
in reducing the body weight, BMI, and waist circumference in comparison with aerobic exercises and low-calorie diet; thereby, the 
alternate hypothesis was accepted and the null hypothesis was rejected.  
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