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ABSTRACT 

People who have overweight and obese are at increased risk for several serious diseases and health complications. 

Evidence suggests that exercise training improves overweight and obesity risk factors. However, it is unclear whether 

health benefits are limited to aerobic or resistance training or whether a combination is more effective in improving 

the overweight and obese. This study aimed to investigate the effects of combined aerobic and resistance training on 

body mass index (BMI) and waist-hip ratio (WHR) among overweight adults. This study used the true experimental 

design with the randomized pretest-posttest control group design. A total of 17 overweight participants took part in 

this study and were randomly assigned to the control and experimental groups. The experimental group performed 

eight weeks of aerobic and resistance combination training programs that consisted of 15-minute aerobic and 15-

minute resistance exercises for each training session. The BMI and WHR data were obtained before and after the eight 

weeks of the training program. The paired t-test was used to analyse the pre and post-test data within-group. The 

combined exercise training significantly decreased the BMI in the experimental group (p = 0.001). However, there 

was no difference in the BMI in the control group. There was no significant improvement in the WHR for the 

experimental and control groups. The combined exercise training gave more benefits for weight loss. Therefore, 

programs designed to reduce overweight or obesity rates should encourage the practice of combined exercise training. 

In this study, eight weeks of combined exercise training was effective in reducing BMI but not in WHR among 

overweight adults.  
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INTRODUCTION 

 Most Malaysian citizens are less aware of their overweight, then it could lead to obesity or even other 

co-morbidities. Based on statistics from National Health and Morbidity Survey (NHMS) in 2019, found 

that 50.1% of the adults are overweight and obese, where 30.4% are overweight, and 19.7% are obese 

(Institute for Public Health, 2020). The risk of exposure to cardiovascular disease is high, started being 

overweight (Poirier et al., 2006). It is proved that overweight and obesity are significant health concerns 

lead to other co-morbidities (Jakicic et al., 2018). Thus, an exercise program should be designed to lowering 

these ascending overweight trends. 

According to Willis and colleagues (2012), studied had been conducted that aerobic exercise alone 

being effective among overweight and obesity for weight loss and fat loss. While resistance training was 

effective on improving lean body mass. There is no change in body weight but does increase lean body 

mass. Moreover, various experimental designs had been carried out by   researchers on combined exercise 

training to reduce    body weight among the overweight population (Tan et al.,  2012). A twelve weeks of 

combined training program resulted in unique improvements to cardiovascular risk profile in overweight 

and obese participants (Ho et al., 2012; Schroeder et al., 2019). According to Castro et al. (2017), many 

researchers found that combined exercise training tends to have a greater influence on the cardiorespiratory 

response. Similar results had been shown that combination training can improve metabolism, reduce body 

fat, and lowering cardiovascular disease risk factors (Jang et al., 2019; Jin et al., 2018). Mostly combined 

exercise training studies were conducted internationally. Yet, there is little or no prior research, intentional 

of local studies on combined exercise training on body composition among Malaysian overweight. Thus, 

this study aimed to investigate the effectiveness of combined exercise training on body composition among 

overweight adults. 

 

METHODOLOGY 

Participants 

A total of 17 overweight adults voluntarily participated in the study. They were randomly divided into 

two groups: experimental and control groups. The participants were assessed for overweight diagnosis 

based on BMI (25 - 29 kg m-²), which is the general BMI Guideline of World Health Organisation (WHO, 

2010).  

Research Design and Procedure 

This study used the experimental design with the randomized pretest-posttest control group design. 

All selected participants completed the PAR-Q+ and consent form after attaining information about the 

study. The participants were randomly assigned to the control and experimental groups after a pre-test 

(BMI and WHR measurements) was performed. The experimental group participated in an 8-week of 

combined exercise training program.  The control group was instructed to do their daily routine activities 

without any training program. After completion of the 8-week program, post-test was performed. The 

results were analysed after all experiments were completed. A flow chart showing the selection process of 

participants and experimental procedure is shown in Figure 1. This study has been approved by the UiTM 

Research Ethics Committee (REC/11/2021 (UG/MR/863). 
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Figure 1. The participant’s selection and experimental procedure flow chart 

Combined Exercise Training Program 

The training program implemented in this study was adapted the training protocol by Ho and 

colleagues (2012), where thirty minutes of combined exercise training (15-min of aerobic exercise and 15-

min of resistance exercise). The aerobic exercise involved either treadmill, stationary bike or elliptical 

trainer at 60% heart rate reserve (HRR) ± 10 beats/min (moderate intensity). Karvonen equation (220-age-

resting heart rate) implemented on HRR estimation (Karvonen et al.1957). The resistance exercise involved 

four sets of 8-12 reps at 10-RM for 30-sec with 1-min rest determined for major muscle groups. The 

combination of 15-min aerobic exercise and 15-min resistance exercise were performed two sets of each 

exercise at a baseline of 10-RM or approximately 75% of 1RM. The training program was conducted five 

times per week for eight weeks.  

The experimental group (EG) performed 15-min of aerobic exercise and 15-min of resistance exercise 

(combined exercise training). After a standardized warm-up and cool-down were each carried out for 5-

min stretching the entire body and 5 min walking on the treadmill with an intensity of 50% HRmax. 

Exercise intensity and participants’ heart rate during exercise were observed using a polar heart rate monitor 

(Polar H10). The aerobic exercise mode included treadmill, elliptical trainer (Impulse; China) and cycle 

ergometer (Cybex; United States). The resistance exercise involved weight machines and free weights. 

Weight machines included leg curl, leg press, bench press, and rear deltoid row (BFT Fitness; Guangzhou, 

China). Moreover, free weight includes two sets of bicep curls and lunges and one set for dumbbell raise, 

calf lift and triceps and back extension, push ups and sit up. The exercise training session was conducted 

with close supervision by practitioner and qualified fitness trainer to ensure all exercises performed by the 

participants were correct and prevent the risk of injury. 



 

Measurement of Body Composition 

The body mass index (BMI) of each participant was calculated by dividing body weight in kilograms 

by the square of height in meters. Participants’ body weight was measured using an electronic digital 

weighing scale and height was measured in centimetres using a stadiometer. The classification of BMI is 

based on the general BMI Guideline of World Health Organisation (WHO, 2010). The waist-hip ratio 

(WHR) was calculated as the circumference of the waist divided by the circumference of the hips. A 

horizontal measure was taken at the narrowest part of the torso (above the umbilicus and below the xiphoid 

process) for the waist measurement and a horizontal measure was taken at the maximal circumference of 

the buttocks for the hips measurement. All measurements were made with a flexible yet inelastic tape 

measure. The classification of WHR is based on the Report of WHO Expert Consultation (WHO, 2008). 

Statistical Analysis 

All the descriptive data were presented as mean and standard deviation (mean ± SD) and were analysed 

using the Statistical Package for IBM SPSS v26. All data obtained in this study were tested for the normality 

using Shapiro-Wilk test. The paired t-test was used to analyse the pre and post-test data within-group. The 

test significance level was set at p ≤ 0.05. 

 

RESULT AND DISCUSSION 

This study investigated the changes in body composition (BMI and WHR) as a result of the 8-week 

training program or daily routine among overweight participants. The physical characteristics of the 

participants were shown in Table 1. 

Table 1. Physical Characteristics of Participants 

Variables Experimental (n = 8) Control (n = 9) 

Gender (male/female)  4/4 5/4 

Age (year) 29.40 (8.25) 27.80 (6.48) 

Weight (kg) 82.13 (14.80) 83.66 (14.12) 

Height (cm) 167.94 (8.97) 168.06 (12.29) 

Waist circumference (inch) 38.39 (3.17) 38.64 (4.49) 

Hip circumference (inch) 42.53 (2.61) 41.48 (4.63) 

*Data were presented in means and standard deviation (SD) 

 
Table 2 presented the BMI results of the participants before and after the eight weeks program. The 

experimental group (p < 0.05) showed a significant decrease in BMI after the 8-week combined 

exercise training. However, there was no significant change in BMI after the 8-week daily routine 

within the control group (p > 0.05) showed no significant change in BMI after the 8-week daily routine. 
 

 

 

 

 

 

 

 

 

 



 

Table 2. Changes in BMI After 8-week Program 

 

 

 

 

 

 

 

 
Based on Table 3, the results of the 8-week program regarding changes in WHR of the participants. 

Both the experimental group (p > 0.05) and the control group (p > 0.05) showed no significant change 

in WHR after the 8-week program. 

 

 

 
Table 3. Changes in WHR After 8-week Program 

 

 

 

 

 

 

 

 

In general, regular exercise training has a positive effect on weight loss by reducing body fat and 

increasing lean body mass (Park et al., 2003; Donnelly et al.,2004). In this study, BMI and WHR were 

measured to observe the body composition changes after an 8-week program of combined exercise training 

or the daily routine, and found that both groups showed statistically significant differences. The 

experimental group (p = 0.001) showed a significant decrease in BMI after the combined exercise training. 

However, there was no significant change in BMI in the control group (p = 0.705) after the daily routine. 

These findings are similar to the previous studies reporting a significant reduction in BMI for the 

combination group compared to the control group after the training program (Ho et al., 2012; Tan et al., 

2012). The results also matched the study reported by Jin et al. (2018), stated that combined aerobic and 

resistance training for eight weeks improved body composition and physical fitness. These results are 

consistent with several research studies which reported that combined training can significantly improve 

body composition (Meng et al., 2022; Seong et al., 2022; Rejeki et al., 2023). 

The results of this study show an improvement in body composition, which reduce fat mass, body 

weight, and body mass index, followed by an increase in lean body mass. This explains that training can be 

an effective method of obesity management. The best improvement in body composition was obtained from 

combination training (Rejeki et al., 2023). The maximal effect influenced by combination training is a 

combination framework of aerobic training, which will improve the oxidative system, metabolic capacity, 

and cardiorespiratory system, while resistance training will increase muscular strength, fibre diameter, and 

muscle mass (Sigal et al., 2014). Therefore, the results of this study can be the basis for recommending 

combined exercise training as a treatment for obesity management. 

As for changes in WHR, there was no significant difference in WHR for the experimental and control 

groups. These results matched the previous study by Sanal et al. (2013), who reported no significant change 

in WHR after 12 weeks of training. Additionally, a 6-week study among rural black South African women 

also reported no change in WHR, and thus, the training program should be at least eight weeks and above 

(Ntshaba et al.,2021). The control group did not show any impact on the research either BMI or WHR (Ho 

et al., 2012; Tan et al., 2012). The control group needs to ensure validation of comparison between groups. 

Furthermore, future researchers should include another group such as the aerobic group to see more exact 

Group 

BMI (kg/m2) 

Pre-test 

Mean (SD) 

BMI (kg/m2) 

Post-test 

Mean (SD) 

P-value 

Experimental 28.87 (2.72) 27.76 (2.92) 0.001 

Control 29.46 (2.86) 29.37 (2.89) 0.705 

Group 

WHR (inch) 

Pre-test 

Mean (SD) 

WHR (inch) 

Post-test 

Mean (SD) 

P-value 

Experimental 0.90 (.038) 0.89 (.040) 0.662 

Control 0.93 (.017) 0.93 (.025) 0.545 



 

differences. Thus, it can be summarised that combined exercise training provides beneficial for longer 

timelines among obese or overweight participants. To achieve more training effects, it is recommended to 

perform for a medium or longer duration of training. The combination of aerobic and resistance exercise 

can be good training for lowering any risk factors that lead to obesity. 

 

CONCLUSION 

 

An eight weeks training program of combined aerobic and resistance training at a moderate intensity 

for 30-min, five days per week resulted in decreasing BMI value but not in WHR among overweight adults. 

This study confirmed that combined exercise training is an appropriate treatment for weight loss. Therefore, 

programs designed to prevent the problem of being overweight or obese should encourage the practice of 

combined exercise training. Further study is required to investigate the effects of a longer and more intense 

combined training program in reducing the impact of morbidity and improving the quality of life of 

overweight adults. 

 

AUTHORS’ CONTRIBUTION 

 

Tham Yin Choong suggested and planned this study, verified the data and discussed the results, and took 

the lead in writing the manuscript. Harris Mohd Khairi and Ahmad Dzulkarnain Ismail conducted the 

literature finding, data preparation and data collection. Tan Chee Hian and Ong Tah fatt conducted the data 

analysis and verified the content writing and contributed to the interpretation of the results. All authors 

provided critical feedback and helped shape the research and manuscript. 

 

CONFLICT OF INTEREST 

 

No conflict of interest. 

 

ACKNOWLEDGEMENTS 

 

The authors would like to express appreciation to Fitness Lifestyle Ipoh and Wellness Hub, Buntong for its 

equipment and amenities that were useful to ensure the completion of this study. 

 

REFERENCES 

 

Castro, E. A., Peinado, A. B., Benito, P. J., Galindo, M., González-Gross, M., Cupeiro, R., & Group, P. S. 

(2017). What is the most effective exercise protocol to improve cardiovascular fitness in 

overweight and obese subjects? Journal of Sport and Health Science, 6(4), 454– 461. 

https://doi.org/10.1016/j.jshs.2016.04.007 

Chan, Y. Y., Lim, K. K., Lim, K. H., Teh, C. H., Kee, C. C., Cheong, S. M., Khoo, Y. Y., Baharudin, A., 

Ling, M. Y., & Omar, M. A. (2017). Physical activity and overweight/obesity among Malaysian 

adults: Findings from the 2015 National Health and morbidity survey (NHMS). BMC Public 

Health, 17(1), 1–12. https://doi.org/10.1186/s12889-017-4772-z 

Chiu, C. H., Ko, M. C., Wu, L. S., Yeh, D. P., Kan, N. W., Lee, P. F., Hsieh, J. W., Tseng, C. Y., & Ho, C. 

C. (2017). Benefits of different intensity of aerobic exercise in modulating body composition 

among obese young adults: A pilot randomized controlled trial. Health and Quality of Life 

Outcomes, 15(1), 1–9. https://doi.org/10.1186/s12955-017-0743-4 

Church, T. S., Blair, S. N., Cocreham, S., Johannsen, N., Johnson, W., Kramer, K., Mikus, C. R., Myers, 

V., Nauta, M., & Rodarte, R. Q. (2010). Effects of aerobic and resistance training on hemoglobin 



 

A1c levels in patients with type 2 diabetes: A randomized controlled trial. Journal of the American 

Medical Association, 304(20), 2253–2262.  https://doi.org/10.1001/jama.2010.1710 

Donnelly, J. E., Honas, J. J., Smith, B. K., Mayo, M. S., Gibson, C. A., Sullivan, D. K., Lee, J., Herrmann, 

S. D., Lambourne, K., & Washburn, R. A. (2013). Aerobic exercise alone results in clinically 

significant weight loss for men and women: Midwest exercise trial 2. Obesity, 21(3), E219–E228. 

https://doi.org/10.1249/MSS.0b013e3181949333 

Donnelly, J. E., Smith, B., Jacobsen, D. J., Kirk, E., Dubose, K., Hyder, M., Bailey, B., & Washburn, R. 

(2004). The role of exercise for weight loss and maintenance. Best Practice & Research Clinical 

Gastroenterology, 18, 1009-1029. 

Ho, S. S., Dhaliwal, S. S., Hills, A. P., & Pal, S. (2012). The effect of 12 weeks of aerobic, resistance or 

combination exercise training on cardiovascular risk factors in the overweight and obese in a 

randomized trial. BMC Public Health, 12(1), 1–10. https://doi.org/10.1186/1471-2458-12-704 

Institute for Public Health. (2020). National Health and Morbidity Survey 2019 (NHMS 2019). In Non-

communicable diseases, healthcare demand, and health literacy: Key Findings. Ministry of Health 

Malaysia Kuala Lumpur. 

Jakicic, J. M., Rogers, R. J., Davis, K. K., & Collins, K. A. (2018). Role of physical activity and exercise 

in treating patients with overweight and obesity. Clinical Chemistry, 64(1), 99–107. 

Jang, S. H., Paik, I. Y., Ryu, J. H., Lee, T. H., & Kim, D. E. (2019). Effects of aerobic and resistance 

exercises on circulating apelin-12 and apelin-36 concentrations in obese middle- aged women: a 

randomized controlled trial. BMC Women’s Health, 19(1), 1–8. https://doi.org/10.1186/s12905-

019-0722-5 

Jin, C. H., Rhyu, H. S., & Kim, J. Y. (2018). The effects of combined aerobic and resistance training on 

inflammatory markers in obese men. Journal of Exercise Rehabilitation, 14(4), 660. 

https://doi.org/10.12965/jer.1836294.147 

McGuigan, M. R., Tatasciore, M., Newton, R. U., & Pettigrew, S. (2009). Eight weeks of resistance training 

can significantly alter body composition in children who are overweight or obese. The Journal of 

Strength & Conditioning Research, 23(1), 80–85. https://doi.org/10.1519/jsc.0b013e3181876a56 

Meng, F., Shu, D., Chen, Y., Wang, J., Liu, X., Wang, L., Xiao, X., Ding, J., & Dai, S. (2022). Effects of 

combined aerobic and resistance exercise on body composition and physical function in older 

aldults: A sysytematic review. Research Square, 1-20. https://doi.org/10.21203/rs.3.rs-2400052/v1 

Ntshaba, S., Mhlongo, M., Erasmus, H., Shaw, I., & Shaw, B. S. (2021). Combined Aerobic and Resistance 

Training Lowers Body Fat Percentage in Rural Black South African Women. Asian Journal of 

Sports Medicine, 12(2), 1C-1C. 

Park, S-K., Park, J-H, Kwon, Y-C., Kim, H-S., Yoon, M-S., & Park, H-T. (2003). The effect of combines 

Aerobic and resistance exercise training on abdominal fat in obese middle-aded women. Journal 

of Physiological Anthropology and Applied Human Science, 22(3), 129-135. 

Pescatello, L. S., Riebe, D., & Thompson, P. D. (2014). ACSM’s guidelines for exercise testing and 

prescription. Lippincott Williams & Wilkins. 

Poirier, P., Giles, T. D., Bray, G. A., Hong, Y., Stern, J. S., Pi-Sunyer, F. X., & Eckel, R. H. (2006). Obesity 

and cardiovascular disease: Pathophysiology, evaluation, and effect of weight loss. (An update of 

the 1997 American Heart Association Scientific Statement on Obesity and Heart Disease from the 

Obesity Committee of the Council on Nutrition, Physical Activity, and Metabolism). Circulation, 

113(6), 898–918. https://doi.org/10.1161/circulationaha.106.171016 

Rejeki, P. S., Pronoto, A., Rahmanto, I., Izzatunnisa, N., Yosika. G. F., Hernaningsih, Y., Wungu, C. D. 

K., & Halim, S. (2023). The positive effect of four-week combined aerobic-resistance training on 

body composition and adipokine levels in obese females. Sports, 11, 90-102. 

Sanal, E., Ardic, F., & Kirac, S. (2013). Effects of aerobic or combined aerobic resistance exercise on body 

composition in overweight and obese adults: Gender differences. A randomized intervention study. 

European Journal of Physical and Rehabilitation Medicine, 49(1), 1–11. 

Schroeder, E. C., Franke, W. D., Sharp, R. L., & Lee, D. (2019). Comparative effectiveness of aerobic, 

resistance, and combined training on cardiovascular disease risk factors: A randomized controlled 

trial. PloS One, 14(1), e0210292. https://doi.org/10.1371/journal.pone.0210292 

Seong, D., Seo, B., & Kim, S. (2022). The effects of combined aerobic and resistance training in Korean 

male youth soccer players. Journal of Men’s Health, 18(5), 115-123. 



 

Sigal, R. J., Alberga, A. S., Goldfield, G. S., Prud’homme, D., gougeon, R., Phillips, P., Tulloch, H., 

Malcom, J., Doucette, S., et al. (2014). Effects of aerobic training, resistance training, or both on 

percentage body fat and cardiometabolic risk markers in obese adolescents: The healthy eating 

aerobic and resistance training in youth randomized clinical trial. JAMA Pediatrics, 168(11), 1006-

1014. 

Sigal, R. J., Kenny, G. P., Boulé, N. G., Wells, G. A., Prud’homme, D., Fortier, M., Reid, R. D., Tulloch, 

H., Coyle, D., & Phillips, P. (2007). Effects of aerobic training, resistance training, or both on 

glycemic control in type 2 diabetes: A randomized trial. Annals of Internal Medicine, 147(6), 357–

369. https://doi.org/10.7326/0003-4819-147-6-200709180-00005 

Smith, K. B., & Smith, M. S. (2016). Obesity statistics. Primary Care: Clinics in Office Practice, 43(1), 

121–135. https://doi.org/10.1016/j.pop.2015.10.001 

Tan, S., Li, W., & Wang, J. (2012). Effects of six months of combined aerobic and resistance training for 

elderly patients with a long history of type 2 diabetes. Journal of Sports Science & Medicine, 11(3), 

495. 

Topsakal, N., Ates, O., Keskin, B., & Armutcu, O. (2019). Effects of combined aerobic and strength 

training on aerobic capacity and body composition. Journal of Education and Training Studies, 

7(4). https://doi.org/10.11114/jets.v7i4.3997 

Willis, L. H., Slentz, C. A., Bateman, L. A., Shields, A. T., Piner, L. W., Bales, C. W., Houmard, J. A., & 

Kraus, W. E. (2012). Effects of aerobic and/or resistance training on body mass and fat mass in 

overweight or obese adults. Journal of Applied Physiology. 

https://doi.org/10.1152/japplphysiol.01370.2011 

World Health Organization. (2010). A healthy lifestyle: WHO recommendations. 

https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-

recommendations 

World Health Organization. (2008). Waist circumference and waist-hip ratio: Report of a WHO expert 

consultation. http://apps.who.int/iris/bitstream/10665/44583/1/9789241501491 eng.pdf 

 

 

https://doi.org/10.1152/japplphysiol.01370.2011
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
https://www.who.int/europe/news-room/fact-sheets/item/a-healthy-lifestyle---who-recommendations
http://apps.who.int/iris/bitstream/10665/44583/1/9789241501491

