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ABSTRACT 

Aim & Background: Obesity is one of the major public health concerns as globally inactivity and obesity are on the rise. 

According to World Health Organization Obesity is defined as abnormal or excessive fat accumulation that presents a risk 

to health. Obesity is largely associated with a decrease in life expectancy and the effect of obesity is greater among younger 

adults. The aim of study aims to compare the Functional Resistance Training and aerobics on cardiometabolic parameters in 

obese young women. 

Methods: The study was conducted at Sri Ramachandra Institute of Higher Education and Research, Chennai. Subjects was 

divided into two groups by a pre-test measurement of HDL, LDL, TG, TC and FBG was taken. One group was trained with 

Functional Resistance Training (FRT), physical activity and diet advices while the other group received Aerobic Training 

(AT), physical activity and diet advices. The post-test measures were taken following six weeks of intervention.  

Results: There is no statistically significant difference between pretest and post-test measures of HDL, LDL, TG, TC and 

FBG values in both Functional Resistance Training and Aerobic training (p > 0.05). There was statistically significant 

difference between pre-test and two post-test measures of BMI and WHR in FRT (p < 0.05). when both the groups are 

compared there was no significant difference between then (p>0.05).  

Conclusion: This study shows no significant difference in effect of Functional Resistance Training over Aerobic training on 

cardiometabolic parameters in obese young women.  

Clinical Significance: FRT is found to be clinically effective in BMI and WHR, thus quite beneficial in improving obesity. 

Future studies with longer duration can bring a better understanding of Functional Resistance Training which the patient 

found comfortable to exercise for prolonged time and had less fatigue too.  

Clinical trial number: REF/2022/06/055810 

 

Keywords: High density lipoprotein, Low density lipoprotein, Triglycerides, Total Cholesterol, Fasting Blood Glucose, 

Obesity,RCT.  
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1. INTRODUCTION 

Obesity is one of the major public health concerns as globally inactivity and obesity are on the rise1. According to World 

Health Organization Obesity is defined as abnormal or excessive fat accumulation that presents a risk to health2. The most 

commonly used method for body fat measurement is Body Mass Index (BMI) although specialized types of equipment like 

Magnetic Resonance Imaging, and Dual-energy X-ray absorptiometry machines are available3. Individuals with a 25 to 30 

kg/m2 BMI range are classified as overweight and persons with a BMI range of 40 kg/m2 and above are considered morbid 

obesity4.  

The prevalence of overweight is higher in men whereas the prevalence of obesity is higher in women5. The global prevalence 

of obesity has doubled since 1980, it has increased in all ages and sexes although the prevalence is generally greater in the 

geriatric population and women6. In India about 135 million people were found to be obese the prevalence varies due to age, 

gender socioeconomic status, etc., and obesity is one of the important financial burdens for the government7. Prevalence of 

obesity in India is 40.3%, higher in women (41.88%) than men (34.58 %) this shows the obesity level in India is quite high, 

especially among women8.  

Obesity is largely associated with a decrease in life expectancy and the effect of obesity is greater among younger adults. 

The metabolic syndrome with a combination of abdominal obesity, dyslipidemia, hyperglycemia, and hypertension is a major 

global challenge9. Obesity doubles the risk of metabolic syndrome which in turn increases the risk of diabetes, cardiovascular 

diseases, and other comorbidities10. 

Globally about 300 million women are thought to be obese. Alterations in the reproductive cycle are related to obesity among 

females. Fertility is highly compromised with an increased risk of polycystic ovarian syndrome and anovulation which is 

closely related to their Body Mass Index. The menstrual irregularities may lead to ovarian, breast, and endometrial cancer. 

Obesity during pregnancy gives rise to spontaneous miscarriage, gestational hypertension, gestational diabetes, and adverse 

maternal outcomes making labor difficult. Obese women are likely to have a healthy postpartum period with an increased 

risk of breastfeeding problems, increased risk of infection, and thromboembolism11. So, it becomes evident that obesity 

should be addressed in females even before becoming pregnant and also after delivery to maintain a healthy life. 

Obesity can be managed through changes that involve energy intake and energy expenditure, thus diet and exercise used to 

be the best method of managing obesity. Different types of exercise programs like endurance training, resistance training, 

and high-intensity interval training have been proven effective in various research12. Reduction in daily calorie intake high 

in simple sugar or fat and behavioral modification which demands a breaking of a sedentary lifestyle and poor dietary choices 

help in the reduction of body weight. This comprehensive approach of diet, exercise, and behavioral modification will 

provide the individuals with weight loss13.  

Traditionally aerobic activity like walking, swimming, and treadmill training was found to be the best option for obesity 

management but recent studies show resistance exercise also play an efficient role in successful weight management among 

obese individuals14. Aerobic and resistance exercises are widely researched but only few studies exist on the effect of 

functional training with people with obesity. This type of training is multi articular, multi segmental, integrated exercises 

which have multi system adaptation. This type of exercises elicits accurate improvement in fitness level and also may affect 

glucose uptake.  

 

The intensity of this training will determine different types of adaptations. It also has greater muscle recruitment than simple 

aerobic exercises15. So this study aims to compare the Functional Resistance Training and aerobics over cardiometabolic 

parameters in obese young women. 

2. MATERIALS & METHODS 

The experimental randomized control study was approved by the Ethics Committee for Students proposals 

(CSP/22/JUN/111/333),“Sri Ramachandra Medical College and Research Institute” (Deemed to be University). The subjects 

were conducted ar Sri Ramachandra Institute of Higher Education and Research. [Deemed to be University]. Initially, a 

Screening was done in the young female population aged between 18 to 24 years (306 subjects) for their BMI, about 24 

subjects were found with a BMI of above 30. 

The research study was explained to all 24 members who were above the BMI of 30 and those who are willing to participate 

are obtained with informed consent. Out of 24, 13 subjects were not willing to participate in the study because of timing 

issues and not interested to do exercises, 11 gave their consent and were included in the study. Demographic data age, height, 

weight, Body Mass Index, Waist Hip Ratio were documented. 

All the subjects were initially screened for Metabolic parameters, Blood pressure, Oxygen saturation, IPAQ and vo2 max by 

a second assessor who is blinded to the type of intervention that the 11 subjects will be receiving. As a pretest measurement 
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of metabolic parameters, blood sample was taken from all the subjects and the following were measured for which 50% of 

concession was sponsored by Sri Ramachandra Institute of Higher Education and Research. 

1. High Density Lipoprotein (HDL) 

2. Low Density Lipoprotein (LDL) 

3. Triglycerides (TG) 

4. Total cholesterol (TC) 

5. Fasting Blood Glucose (FBG) 

Blood pressure was evaluated with sphygmomanometer and Oxygen saturation with pulse oximeter. Vo2 max is measured 

with step test. Diet education were given (low fat high carb) diet by Dietitian (Annexure 1) 

Then the samples were randomly allocated to two groups by computer generated simple random sampling method.6 subjects 

were allocated to Functional Resistance Training (FRT) and 5 subjects were allocated to Aerobic training (AT). 

Step test: 

Resting heart rate: After 20 minutes upon arrival to the demonstration area, heart rate was monitored and documented. 

Equipment required: Step height-16 inches, stopwatch, and metronome 

Procedure: Subjects were given instructions about the procedure and given a trial to do the step up and down with the beat 

of metronome (84 bpm). The subjects were instructed to step using a four-step cadence, 'up-up-down-down' for 3 minutes. 

The subjects stop immediately on completion of the test, and the heart beats are counted for 15 seconds from 5-20 seconds 
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of recovery. Multiplying 15 second readings by 4 will give the beats per minute (bpm) value to be used in the calculation 

below. (Reliability: r = 0.92 validity r = -0.75). 

Scoring: VO2max(ml/kg/min) = 65.81 - (0.1847 x heart rate (bpm)) 

Physical Activity levels – IPAQ questionnaire was used to evaluate the subject’s physical activity level and scoring was 

calculated and they were categorized in to Low, Moderate and High physical activity grades (Annexure-2) 

Then 12 subjects were given explanation again of objectives, procedures, benefits of the study and was randomly divided in 

to two groups by computer generated method. One group was trained with Functional Resistance Training (FRT) while the 

other group will be receiving Aerobic training (AT) in treadmill. 

3. FUNCTIONAL RESISTANCE TRAINING (FRT): 

The resistance of 40 to 60% of 1RM was chosen for training. The 1 RM is the maximum weight that is lifted by the person 

in one repetition. 

Warm-up 

Marching in place 15 counts 

Unilateral reaches(unweighted) 15 counts 

Side-step lunges (unweighted). 15 counts 

High knees 15 counts 

Repeated for 5 minutes 

The exercises which were performed, in order, 

1. Squats 

2. Wood Chopping  

3. Side Step Squat, Bent Row  

4. Reverse Lunge with Rotation  

5. Triceps Dip  

6. Deadlift 

7. Modified Pushups 

8. Chest Raise 

Subjects were given 3 minutes of rest between each set.  

The progression of the exercise: 

1-2 weeks 2 sets of 5-8 repetition  

Week 3 3 sets of 7 repetition 

Week 5 4 sets of 7 repetition 

Week 6 4 sets of 9- 10 repetition 

Cool-down exercises 

1. Forward Bend 

2. Hamstring Stretch 

3. Toe Touch 

4. Shoulder Cross Stretch 

Moderate intensity steady state training 60 to 70% 

Warm up 
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Jumping jacks 15 counts 

butt kicks 15 counts 

lunges 15 counts 

high knees 15 counts 

Repeated for 5 minutes 

Treadmill training 

40 min of walking on the treadmill at 60–70% HRmax as calculated individually using Karvonen formula, and followed by 

5 mins of cool-down by slowing down the treadmill. 

The post-test measures will be taken following six weeks of intervention. 

1. High Density Lipoprotein (HDL) 

2. Low Density Lipoprotein (LDL) 

3. Triglycerides (TG) 

4. Total cholesterol (TC) 

5. Fasting Blood Glucose (FBG) 

 

Flowchart 
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4. STATISTICAL ANALYSIS 

Statistical analysis was performed by SPSS software version 16.0. Descriptive statistics were calculated for baseline 

characteristics, Wilcoxon signed ranked test is used to find the significant difference between the pre and post test scores and 

Mann Whitney is used to assess the difference between two different groups post-test measures of HDL, LDL, TG, TC and 

FBG. Significance level is taken at 5% 

TABLE 1 Baseline characteristics of Functional Resistance Training Group and Moderate Intensity Steady State 

Training group 

 

 

 

 

 

 

 

 

 

 

Figure 1 Baseline characteristics of Functional Resistance Training Group and Moderate Intensity Steady State 

Training group 

 

 

 

Variable FRT AEROBICS 

M±SD M±SD 

Age 19.83±2.85 20.25±1.70 

BMI 32.98±3.23 34.50±3.00 

IPAQ 1.17±0.408 1.50±0.57 

Nulliparous 100% 100% 
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Table 2 Pre-test and Post-test measures of High-Density Lipoprotein (HDL), Low Density Lipoprotein (LDL), 

Triglycerides (TG), Total Cholesterol (TC), Fasting Blood Glucose (FBG) in Functional Resistance Training (FRT) 

group. 

Variables Pretest Postest Z P value 

Mean (SD) Mean (SD) 

High Density Lipoprotein 41.33(6.12) 41.66(7.00) -.135b .893 

Low Density Lipoprotein 117.00(37.35) 123.66(36.68) -1.483b .138 

Triglycerides 114.33(63.45) 98.33(47.70) -1.572c .116 

Total Cholesterol 183.33(48.23) 191.66(45.72) -1.367b .172 

Fasting Blood Glucose 92.16(2.71) 90.50(6.12) -.680c .496 

Table 3 Pre-test and Post-test measures of High-Density Lipoprotein (HDL), Low Density Lipoprotein (LDL), 

Triglycerides (TG), Total Cholesterol (TC), Fasting Blood Glucose (FBG) in Aerobic Training (FRT) group. 

Variables Pretest Postest Z P value 

Mean (SD) Mean (SD) 

High Density Lipoprotein 42.5 (6.13) 43.50(7.41) -.552b .581 

Low Density Lipoprotein 103.25(26.23) 103.50(25.83) -.184b .854 

Triglycerides 75.50(32.58) 67.75(27.94) -.730c .465 

Total Cholesterol 166.75(34.75) 169.50(38.59) -.730b .465 

Fasting Blood Glucose 97.25(2.36) 91.75(5.37) -1.841c .066 

Table 4 Pre-test and Post-test measures of Body Mass Index (BMI), Waist Hip Ratio (WHR, Systolic Blood Pressure 

(SBP) and Diastolic Blood Pressure (DBP) in Functional Resistance Training (FRT) group. 

Variables Pretest Postest Z P value 

Mean (SD) Mean (SD) 

BMI 32.98 (3.234) 32.56(3.64) -.944b .345 

WHR .7817(.0376) .7683(.0491) -1.510b .131 

Systolic BP 119.00(8.80) 119.00(5.79) -.524b .600 
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Diastolic BP 75.16(9.98) 79.66(4.67) -1.156c .248 

Table 5 Pre-test and Post-test measures of Body Mass Index (BMI), Waist Hip Ratio (WHR, Systolic Blood Pressure 

(SBP) and Diastolic Blood Pressure (DBP) in Aerobic Training group. 

Variables Pretest Postest Z P value 

Mean (SD) Mean (SD) 

BMI 34.50(3.008) 34.12(2.74) -.730b .465 

WHR .7900(3.00) .7850(.0404) -.184b .854 

Systolic BP 118.75(11.61) 123.75(6.02) -.730c .465 

Diastolic BP 84.25(4.57) 80.50(5.50) -.730b .465 

 

Table 6 Comparison of Post-test measures High Density Lipoprotein (HDL), Low Density Lipoprotein (LDL), 

Triglycerides (TG), Total cholesterol (TC), Fasting Blood Glucose (FBG) between Functional Resistance Training 

group (FRT) and Moderate Intensity Steady State Training group (MIST). 

Variables FRT MIST Z P value 

Mean rank Mean rank 

High Density Lipoprotein 5.08 6.13 -.536 .592 

Low Density Lipoprotein 6.08 4.63 -.748 .454 

Triglycerides 6.50 4.00 -1.279 .201 

Total Cholesterol 6.00 4.75 -.640 .522 

Fasting Blood Glucose 5.17 6.00 -.429 .668 

 

Table 7 Comparison of Post-test measures Body Mass Index (BMI), Waist Hip Ratio (WHR), Systolic Blood 

Pressure (SBP), Diastolic Blood Pressure (DBP) between Functional Resistance Training group(FRT) and 

AEROBICS training group 

Variables FRT AEROBICS Z P value 

Mean rank Mean rank 

BMI 4.50 7.00 -1.279 .201 

WHR 5.00 6.25 -.650 .516 

Systolic BP 4.58 6.88 -1.176 .240 

Diastolic BP 5.33 5.75 -.215 .830 
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Figure 2 

 

5. RESULTS 

1. 11 obese young women were included in this study. The mean age of obese women was 20 years. Mean BMI is about 

32.98 among women in FRT where as it is about 34.50 among women in AEROBICS. Mean IPAQ in FRT is about 

1.17 and in AEROBICS is 1.50. The women are nulliparous in both the group (Table 1) 

2. In FRT there is 4 samples in age of 18, 1 sample in age of 23 and 1 sample in age of 24.and in Aerobics there is 1 

sample in age of 18, 1 sample in age of 20, 1 sample in age of 21 and 1 sample in age of 22. The FRT group consisted 

of 2 sample in BMI of 30, 1 sample in BMI of 31, 2 samples in BMI of 35 and 1 sample in BMI of 38 and the Aerobics 

group consisted of 1 sample in BMI of 31, 1 sample in BMI of 34, 1 sample in BMI of 35 and 1 sample in BMI of 38. 

In both groups obese class 1 and 2 is included. In FRT group there is 1 sample in WHR .74, 1 sample in WHR .75, 1 

sample in WHR .77, 1 sample of WHR .78, 1 sample in WHR .81 and 1 sample of WHR .84 is included and in 

Aerobics 1 sample in WHR .77, 1 sample in WHR is .79 and 2 samples in WHR is .80. 

3. The pre and post-test of HDL, LDL, TG, TC and FBG in Functional Resistance Training group is done by Wilcoxon 

signed rank test which shows the mean of HDL is in pretest 41.33 and mean of HDL in post-test 41.66, its Z value is 

-.135b and P value is .893 and therefore it shows the result is non- significant ,the mean of LDL in pretest is 117.00 

and the mean of LDL in post-test is 123.66 ,its Z value is -1.483b and P value is .138 so the result is non-significant , 

the mean of TG is 114.33 in pretest and mean of TG in post-test is 98.33, its Z value is -1.572c and P value is .116 so 

the result is non-significant, the mean of TC in pretest is 183.33 and the mean of TC in post-test is 191.66, its Z value 

is -1.367b and P value is .172 therefore the result is non-significant, the mean of FBG in pretest is 92.16 and the mean 

of FBG in post-test is 90.50, its Z value is -.680c and P value is .496 therefore the result is non-significant and the 

Wilcoxon analysis shows the pre and posttest of HDL, LDL, TG, TC and FBG in Functional Resistance training group 

are non-significant (> 0.05). (Table 2) 

4. The pre and post-test of HDL, LDL, TG, TC and FBG in AEROBIC Training group is done by Wilcoxon signed rank 

test which shows the mean of HDL is in pretest is 42.5 and mean of HDL in post-test is 43.50, its Z value is -.552b 

and P value is .581 and the results are non-significant, the mean of LDL in pretest is 103.25and the mean of LDL in 

post-test is 103.50, its Z value is -.184b and P value is .581 and the results are non-significant, the mean of TG is 75.50 

in pretest and mean of TG in post-test is 67.75, its Z value is -.730c and P value is .465 therefore results are non-

significant, the mean of TC in pretest is 166.75 and the mean of TC in post-test is 169.50 , its Z value is - .730 b and 

its P value is .465 therefore the results are non-significant , mean of FBG in pretest is 97.25 and the mean of FBG in 

post-test is 91.75, Z value is -1.841c and P value is .465 therefore the results are non-significant and the Wilcoxon 

analysis shows the pre and posttest of HDL, LDL, TG, TC and FBG in Aerobic training are non- significant (> 0.05). 

(Table 3) 

5. The comparison of post-test measures of HDL, LDL, TG, TC and FBG in both Functional Resistance Training and 

Aerobic Training group is done by Mann-Whitney test and it shows the mean rank of HDL in FRT is 5.08 and HDL 

in AEROBICS is 6.13 , Z value is -.536 and P value is .592 therefore the results are non-significant , mean rank of 

Post test measures of HDL, LDL, TG, TC, FBG between 
FRT and AEROBICS groups. 
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LDL in FRT is 6.08 and LDL in AEROBICS is 4.63, Z value is -.748 and P value is .454 hence the results are non-

significant, mean rank of TG in FRT is 6.50 and mean rank of TG in AEROBICS is 4.00, Z value is -1.279 and P value 

is .201 therefore the results are non-significant, mean rank of TC in FRT is 6.00 and mean rank of TC in AEROBICS 

is 4.75, Z value is -.640 and P value is .522 therefore the results are non-significant, mean rank of FBG in FRT is 5.17 

and mean rank of AEROBICS is 6.00, Z value is -.429 and P value is .668 therefore the results are non- significant 

and the Mann Whitney analysis shows the posttest of HDL, LDL, TG, TC and FBG in both Functional Resistance and 

Aerobic training group are non-significant (> 0.05). (Table 4) 

6. Post-test measures of HDL, LDL, TG, TC and FBG between FRT and AEROBIC Training group. In which the mean 

of HDL is greater in Aerobics (43.5) than FRT (41.66), LDL is greater in FRT (123.66) than Aerobics (103.5), TG is 

greater in FRT (98.33) than Aerobics (67.75), TC is greater in FRT (191.66) than Aerobics (169.5) and FBG is greater 

in Aerobics (91.75) than FRT (90.5). 

6. DISCUSSION 

Exercises are the drug free. cheap mode of training to alter the metabolic parameters in obese population. So, this study was 

designed to compare the benefits of functional resisted training and Aerobics among obese women.  

In this study out of 24 women identified with obesity only 11 were willing to participate and rest 13 were not ready to take 

part in research, the main barriers that they reported through their words are lack of confidence, fear of body pain, fear of 

injury, lack of support of family members, feeling lazy to exercise, not sure whether will be able to follow the diet. 

HDL 

The results of this six weeks training program constitute FRT for one group and Aerobic exercises for the other. FRT and 

aerobics had not shown any statistical difference between pretest and posttest values of HDL(p>0.05). HDL otherwise known 

as good cholesterol has the important role of sending lipids back to liver for recycling by increasing cholesterol acyl trans 

known as “reverse cholesterol transport”36,37. 

Annoying evidence here is all the 10 subjects have HDL values in range of 40-50 mg/dl which shows a high risk at this 

young age of 19-25 years which is quite alarming. Nearing 10% of total population studied (340 subjects) fall in class I &II 

obesity in this young age which should be given special care. 

In FRT group ,there were 4 subjects of class I obesity found to have intermediate levels of HDL(40-60 mg/dl) among which 

2 subjects got  increase in level and  other two got a decline in levels pot training and diet .The other two subjects of this 

group were one in class I and other in class II obesity and they both are found to have high level (<40 mg/dl) of HDL values 

,post intervention there was a reduction in HDL values in class II obesity and other remained with no change. So intermediate 

level of HDL and class I obesity is found to have a better benefit in HDL values after Functional resisted training. 

This result goes in hand with Prabakaran et al concluded that low to moderate intensity resistance training is found to have 

better influence on lipid profile38. Vatani et al in contradictory to this study results proposed a definite decrease in HDL after 

six weeks of resistance training program39. 

In Aerobics group, three subjects were found to have intermediate values of HDL,in which 2 fall in to Class I obesity and I 

in Class II obesity,High values of HDL is found in one subject and she is in class I obesity. Post aerobic and diet intervention 

there is no significant changes in HDL values (p>0.05). 

Halverstadt A proposed a significant reduction in HDL values after 24 weeks of endurance exercise training independent of 

diet40. Also, a research quotes that training at 85%HRMAX aerobic training for a period of 10 weeks produce a significant 

change in HDL level.  

These results may not be statistically significant, but clinically out of 6 sample 2 sample has found to have elevated HDL 

after 6 weeks of FRT and in aerobics out of 5 sample, one dropped out due to lack of time and in rest only two reported 

elevations in HDL levels which can be explained by small sample size and duration of training protocol. 

LDL 

Six weeks of FRT or Aerobic training had not shown statistically significant reduction of LDL in posttest measures (p>0.05). 

LDL is type of lipoprotein which takes the cholesterol to various body parts and deposit the excess cholesterol in arterial 

wall which will increase the risk of cardiovascular complications41. In FRT group,3 is found to have intermediate levels and 

3 were found to have optimal level of LDL levels where as in Aerobics group one is found with high level and other three 

subjects are found with optimal levels of LDL. 

Six weeks training of aerobics or FRT had shown an increase in LDL levels. In FRT group there was an increase in LDL in 

three subjects, one shown a reduction of LDL and one has not shown with any change. In Aerobics group two subjects had 

shown an increase and two subjects had shown a reduction in LDL values. In both the groups an interesting correlation exist 
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,there was an increase in LDL values when there is a reduction or no change in weight where as  in subjects who had a gain 

in weight found to have reduced LDL values post exercise sessions of FRT or Aerobics. Limitation of this study is the size 

of the LDL particle is not measured,small dense LDL particles are more related with heart disease and this increase in LDL 

measures of this day does not say about the size of the particles42. 

Varady et al concluded that even after aerobic training of few month LDL may not be decreases, but the small dense LDL 

particles would have reduced whereas there might be an increase in average size of LDL particle43. 

Also, few studies quote that LDL particle size changes only after 24 weeks of training and this study has only 6 weeks of 

training and also moderate intensity training (60-75% of HR max) been targeted here but few research says more than 75% 

produces changes in LDL. 

Physiologically cholesterol levels rise while there is a reduction in weight as fat cells shrink which causes fat and cholesterol 

to be displaced. Thus, they get released in to blood stream which shows a high cholesterol level. This strongly support this 

study results where there is an increase in LDL values with a reduction in weight in both the groups. Diet would not have 

influenced the increase in LDL as we had followed high carbohydrate and low cholesterol diet. 

TG 

Triglycerides is the variable that has reduced well in both the groups even though the post test results had not shown an 

statistical significant difference in both the groups (p>0.05).All 4 subjects were found to have normal triglycerides value in 

aerobics group while in FRT 4 subjects were fund with normal and one with intermediate and one with high TG values. 

In FRT group except one all other 5 subjects have a drastic lowering of TG levels ranging from 3 to 50 mg/dl where as in 

Aerobics group, TG was reduced only in 2 subjects among four.  

Unused calories are stored in the body in form of triglycerides to allow body to use in time of need. But very high triglycerides 

causes hardening of arteries which would eventually lead to cardiovascular and cerebrovascular diseases. BMI and TG value 

reduction are not corresponding which shows the effect  of exercises on Triglyceride values. 

Wang y shen said that aerobic exercises improves the lipid profile by reducing triglycerides. Apolipoprotein c3 is found to 

reduce TG lipoprotein, so high apoc3 is correlated with reduced TG hydrolysis.Aerobic exercises target this protein and 

bring it down which indirectly cause a reduction in values of TG.This explains a clinical significant reduction in TG after six 

weeks of aerobic training44. 

Staron et al concluded that resistance training increases oxidative capacity, fat oxidation and mitochondria45. Texeria 

discussed that FRT shows a very great effect over TG ,it may be due to the fact that FRT increases the total energy expenditure 

as they involves more of functional movement with major muscle groups in the body working. Which contributes to the 

improvement in fitness level46. 

TC 

In this study,three subjects  are with normal or optimal TC values where as other 3 found to have intermediate values where 

as in Aerobics group 3 subjects were found to have normal value where as one found to have intermediate values of TC. 

There exist no statistical significant difference between pretest and posttest in both groups after training (p>0.05). 

Leon et al said that total cholesterol remains unchanged even after 12 weeks of aerobic training which is in concordance with 

the result of this study47.An interesting note is TG is elevated in all the subjects for whom LDL was found raised after both 

the training. This may be explained by exchange of ester and lipoproteins to HDL marks the change in total cholesterol, thus 

in this study as LDL is found to get elevated and less change to HDL happens which marks the change in TC similar to LDL. 

FBG 

All subjects in both the group had normal blood glucose level except for one who had high fasting blood sugar and she was 

in Aerobics group. There was no statistically significant difference among pretest and posttest measures of FBG in both 

groups(p>0.05). 

FBG values reduced for all in Aerobics group while in FRT group three subjects reported reduction,2 reported increase and 

one reported no change in FBG values after 6 weeks of respective training. Jenkins et al concluded that there was a rise in 

fasting blood glucose level after six month of aerobic training which is in quite contradictory to this result study. 

Resisted exercises increase the muscle mass thus usage of glucose is increased and need for more insulin is also reduced. 

BMI & WHR 

There is no statistical difference between pretest and posttest measure of Body Mass Index and Waist Hip Ratio(p>0.05). 

This can be explained by the fact that resisted exercise results in fat mass reduction, muscle hypertrophy due to increased fat 

oxidation. Thus, BMI and HR stand as a weak outcome measure as they include muscle mass only as assessment. 
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On individual basis, out of 6 subjects 4 subjects (67%) shown a reduction in BMI in FRT group where as in Aerobics group 

3 out of 4(75%) had shown a reduction in BMI, where as in WHR there is a good outcome post FRT with reduction in 

measurements in 5 subjects out of 6 (83%) and in Aerobics groups two showed a measurement reduction out of 4 subjects 

(50%). 

SBP&DBP 

Systolic and Diastolic Blood pressure of the subjects were mostly found be normal values with except for one who is found 

with increased systolic blood pressure. There is no statistically significant difference between pre and posttest values of 

SBP&DBP post FRT OR Aerobic training(p>0.05). 

The increase in blood pressure is highly related with sympathetic overactivity and extra load placed over the heart which is 

quite common among overweight and obese females. In FRT group systolic and diastolic blood pressure values reduced in 

4 subjects (1-8 mmHg SBP/ 5-19 mmHg DBP) and increased in 2 subjects which bought their blood pressure level normal. 

In Aerobics group three subjects showed an increase in blood pressure and one showed a reduction but totally all the subjects 

were normalized nearing 120/80 mm Hg. 

Between groups there is no significant difference between groups in measures of HDL, LDL, TG, TC, FBG, BMI, WHR, 

and SBP&DBP. So far, many studies have found the effect of aerobics over cardio metabolic parameters but to our knowledge 

no study has found the effect of functional resisted training on cardio metabolic parameters in young obese women. Although 

no statistical significant results can be identified in any of the parameters, clinically FRT proves to be the best for LDL, TG, 

BP, whereas Aerobics was found to have a better benefit on FBG. 

According to effect size calculation FRT is found to have a trivial effect over HDL 

(0.16),LDL(0.22),TC(0.19),FBG(0.12),WHR(0.19),DBP(0.06) whereas moderate effect over 

TG(0.38),BMI(0.38),SBP(0.35). 

The limitations of this study were small sample size, duration of the study,Most of the research had said that LDL changes 

need three months of training,Diet advices are not followed properly which is next major limitation of the study.Future 

studies can be planned to do for a longer duration and also the outcome LDL particle size can also be determined. 

The Functional resisted training was found to have produces a better improvement in TG  and BMI which is quite important 

and shows to be of great benefit in managing obesity. Although this study had not yielded a statistically significant result in 

proving FRT efficiency, subjects found FRT training fulfilled and strong adherence and no drop out was noted in this group 

and also ease of providing training for more people at same time is yet another positive note to add. 

7. CONCLUSION 

This study shows no significant difference in effect of Functional Resistance Training over Aerobic training on 

cardiometabolic parameters in obese young women.  

Clinical Significance 

FRT is found to be clinically effective in BMI and WHR, thus quite beneficial in improving obesity. Future studies with 

longer duration can bring a better understanding of Functional Resistance Training which the patient found comfortable to 

exercise for prolonged time and had less fatigue too.  

List of Abbreviations 

FRT – Functional resistance training 

AT – Aerobic training  

BMI – body mass index 

WHR – waist hip ratio 

HDL - High Density Lipoprotein 

LDL - Low Density Lipoprotein  

TG - Triglycerides 

 TC - Total cholesterol 

 FBG - Fasting Blood Glucose 

SBP - Systolic Blood pressure 

DBP - Diastolic Blood pressure 
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BP – blood pressure  

HRMAX – heart rate maximum  

IPAQ- international physical activity questionnaire  
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