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ABSTRACT 
 

These days people are more about how they look and are giving lots of importance to fitness. 
Aerobic exercise improves cardiovascular adaptations that increases the peak of oxygen 
consumption and increases the strength. This is more preferred than resistance exercise as it can 
be done at home. This study was a prospective observational study. The pros were easy to create. 
It has gathered large data, it is economical and it has quick interpretation. The cons were the 
homogeneous population and its survey fatigue. To minimize the sampling bias we have to 
minimize error in questions and avoid loading questions.  This study contains 15 self-structured 
questionnaires which validated the study design, general population, methodology and its               
survey questionnaire are the internal validity. From the data analysis, the results showed that             
95% feel it is good to do aerobics everyday and 5% feel it is not good to do aerobics everyday. 
85% prefer walking is a good exercise and 15% prefer walking is not a good exercise. 85%          
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feel aerobics tones our body, 15% feel aerobics does not tone our body. The aim of my study             
is to compare the effectiveness of aerobic and resistance exercise among the South Indian 
population. 
 

 
Keywords: Aerobic; exercise; resistance; aerobics; cardiovascular. 
 
1. INTRODUCTION 
 
These days people are more about how they 
look and are giving lots of importance to fitness. 
Aerobic exercise improves cardiovascular 
adaptations that increases the peak of oxygen 
consumption and increases the strength. This is 
more preferred than resistance exercise as it can 
be done at home. On the other hand resistance 
exercise improves muscular strength and 
durability. This uses exercise machines, this is 
done mostly in the gym. But resistance exercise 
has some ill effects. It may cause injury in case 
the dumbbells are dropped or if the proper 
handling is not done. Aerobic exercise reduces 
depression because this exercise consists of 
balanced body movements, it helps in 
strengthening the body muscles [1].It is seen that 
aerobic exercise , increases the capacity of 
muscles in the people who spend their time 
mostly seated [2].Both aerobic and resistance 
exercise give good results for people who have 
type 2 diabetes [3]. 
 
Hypertension is a disease that is caused due to 
high blood pressure and it cannot be treated  but 
aerobic exercise is used as a means to treat 
hypertensive patients [4]. Cycling, walking, 
jogging, running reduces the risk of 
cardiovascular disease [5]. Aerobic exercise 
helps us even sustain life and improve our 
lifestyle [6]. This exercise enhances the ability of 
muscles [7]. Resistance exercise gives effective 
results as the oxygen in our body is consumed 
[8]. Resistance exercise reduce the blood flow in 
the exercising muscles [9]. Resistance training 
rises the bone mineral density [10]. Resistance 
exercise reduces stress in people with 
parkinson's disease [11]. In one study shows that 
resistance exercise is more effective in the 
proper function of muscles in elder population 
with knee osteoarthritis [12]. It is seen that 
aerobic and resistance exercise makes the 
muscles fit and cardiovascular  fitness [13]. It is 
known that aerobic exercise administer good 
results in colon cancer patients [14]. The aim of 
my study is to compare the effectiveness of 
aerobic and resistance exercise among the 
South Indian population. 
 

2. MATERIALS AND METHODS  
 
This was a prospective observational study. The 
advantages of the study were economical, easy 
to create, wide reach, gathers large data, quick 
interpretation. The sampling method used in our 
study was simple random sampling. This study 
contains 15 self structured questionnaire which 
validated the study design, general population, 
methodology and its survey questionnaire are  
the internal validity. Knowledge, awareness, 
effectiveness are the output we get from this 
study. Using a pie chart and bar graph the study 
can be represented. Each output variable was 
collected as ordinal data and the collected data 
were represented as pie charts. A statistical test 
was done using a software SPSS. Statistical test 
used descriptive analysis and frequency 
percentage. Chi-Square analysis was performed 
and p<0.05 was considered as statistically 
significant. 
 
3. RESULTS AND DISCUSSION 
 
From the data analysis, the results showed that 
95% feel it is good to do aerobics everyday and 
5% feel it is not good to do aerobics everyday 
(Fig. 1).85% prefer walking is a good exercise 
and 15% prefer walking is not a good exercise 
(Fig. 2). 85% feel aerobics tones our body        
and 15% feel aerobics does not tones our body 
(Fig. 3). 74% feel resistance exercise makes you 
feel tired and 26% feel resistance exercise does 
not make you tired (Fig. 4).63% feel resistance 
exercise improves cardiovascular function and 
37% feel resistance exercise does not improve 
cardiovascular function (Fig. 5). 74% feel 
aerobics is the best way to reduce fat and 26% 
feel aerobics is not the best way to reduce fat 
(Fig. 6). 70% feel resistance exercise increase 
metabolism and 30% feel resistance exercise  
does not increase metabolism (Fig. 7). 74% 
prefer aerobic exercise and 26% prefer 
resistance exercise (Fig. 8). 72% feel swimming 
is a resistance exercise and 28% feel        
swimming is not a resistance exercise (Fig. 9). 
77% prefer pilates is a resistance exercise and 
23% prefer pilates is not a resistance exercise 
(Fig. 10). 



We have seen the association between gender 
and awareness if it is good to d
everyday (Fig. 11), awareness that aerobics 
tones our body (Fig. 12), awareness is resistance 
exercise makes you tired (Fig. 13),
aerobics is the best way to reduce fat (Fig
and aware which is more preferred aerobic or 
resistance exercise (Fig. 15). 
 
In the previous study 73% preferred aerobic 
exercise than resistance exercise 
study 95% prefer aerobic exercise better than 
anaerobic exercise .One study showed aerobic 
exercises strengthened the cardiovascular 
muscle [16] while in our study 93.5% felt 
resistance exercise. In the previous study, the 
author Cindy concluded that aerobic exercise is 
used to reduce stress [17]. The author Schwandt 
concluded that aerobic exercise improve the 
mood of cardiovascular patients [18
older adults  both aerobic and resistance 
exercise gave positive outcomes for weight loss
 

 
Fig. 1. Pie chart showing percentage distribution on the “if it is good to do aerobics everyday”. 

Majority of the participants about 95% Yes

 
Fig. 2. Pie chart showing percentage distribution on the “whether walking is a good exercise”. 

Majority of the participants about 85% Yes
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We have seen the association between gender 
and awareness if it is good to do aerobics 

11), awareness that aerobics 
12), awareness is resistance 

13), awareness if 
aerobics is the best way to reduce fat (Fig. 14), 
and aware which is more preferred aerobic or 

In the previous study 73% preferred aerobic 
exercise than resistance exercise [15], in our 
study 95% prefer aerobic exercise better than 
anaerobic exercise .One study showed aerobic 
exercises strengthened the cardiovascular 

while in our study 93.5% felt 
In the previous study, the 

author Cindy concluded that aerobic exercise is 
The author Schwandt 

concluded that aerobic exercise improve the 
18]. In obese 

older adults  both aerobic and resistance 
exercise gave positive outcomes for weight loss 

[19]. The patients with systolic heart failure co
do regularly  perform the exercises without any 
disturbances [20]. Previous aerobic studies show 
aerobic exercise  and resistance exercise led to 
those control of glucose in the type 2 diabetes 
patients [21,22]. One study concluded resistance 
exercise is more beneficial for patients with non 
alcoholic fatty liver and poor cardiorespiratory 
than aerobic exercise [23]. One study concluded 
that continuous aerobic exercise decreases heart 
rate, systolic blood pressure and there is no 
change in diastolic blood pressure
the ability of the muscles [2]. Many studies have 
concluded aerobic exercise reduces blood 
pressure [4,5]. One study showed resist
exercise increases the size and the strength of 
muscles [9]. Aerobic exercise upgrades the 
cardiovascular fitness reduces the hypertension 
of patients [4,8]. To compare the effectiveness of 
aerobic and resistance exercise among south 
indian population. 

 

showing percentage distribution on the “if it is good to do aerobics everyday”. 
Majority of the participants about 95% Yes (blue); 5% No (green) 

 

 

showing percentage distribution on the “whether walking is a good exercise”. 
the participants about 85% Yes (blue); 15% No (green) 
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The patients with systolic heart failure could 
do regularly  perform the exercises without any 

. Previous aerobic studies show 
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those control of glucose in the type 2 diabetes 
One study concluded resistance 

exercise is more beneficial for patients with non 
nd poor cardiorespiratory 

One study concluded 
that continuous aerobic exercise decreases heart 

systolic blood pressure and there is no 
change in diastolic blood pressure and increases 

Many studies have 
concluded aerobic exercise reduces blood 

One study showed resistance 
exercise increases the size and the strength of 

Aerobic exercise upgrades the 
cardiovascular fitness reduces the hypertension 

To compare the effectiveness of 
aerobic and resistance exercise among south 

showing percentage distribution on the “if it is good to do aerobics everyday”. 

showing percentage distribution on the “whether walking is a good exercise”. 
 



 
Fig. 3. Pie chart showing percentage distribution on the “aerobics tone of our body”. Majority 

of the participants about 85% Yes

 
Fig. 4. Pie chart showing percentage distribution on the “if resistance exercise makes you 

tired”. Majority of the participants about 74% Yes

 
Fig. 5. Pie chart showing percentage distribution on the “if resistance exercise improves 

cardiovascular function”. Majority of the participants about 53% Yes
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showing percentage distribution on the “aerobics tone of our body”. Majority 
of the participants about 85% Yes (blue); 15% No (green) 

 

 

showing percentage distribution on the “if resistance exercise makes you 
tired”. Majority of the participants about 74% Yes (blue); 26% No (green)

 

 

showing percentage distribution on the “if resistance exercise improves 
function”. Majority of the participants about 53% Yes (blue); 37% No (green)
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showing percentage distribution on the “aerobics tone of our body”. Majority 

showing percentage distribution on the “if resistance exercise makes you 
(blue); 26% No (green) 

showing percentage distribution on the “if resistance exercise improves 
(blue); 37% No (green) 



 
Fig. 6. Pie chart showing percentage distribution on the “aerobics is the best way to reduce 

fat”. Majority of the participants about 74% Yes
 

 
Fig. 7. Pie chart showing percentage distribution on the “resistance exercise improves 

metabolism”. Majority of the participants about 70% Yes

 
Fig. 8. Pie chart showing percentage distribution on the “which is more preferred aerobic or
resistance exercise”. Majority of the participants about 74% aerobic (blue);
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showing percentage distribution on the “aerobics is the best way to reduce 
fat”. Majority of the participants about 74% Yes (blue); 26% No (green)

 

showing percentage distribution on the “resistance exercise improves 
metabolism”. Majority of the participants about 70% Yes (blue); 30% No (green)

 

 

showing percentage distribution on the “which is more preferred aerobic or
resistance exercise”. Majority of the participants about 74% aerobic (blue); 26%

(green) 
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showing percentage distribution on the “aerobics is the best way to reduce 
(blue); 26% No (green) 

showing percentage distribution on the “resistance exercise improves 
(blue); 30% No (green) 

showing percentage distribution on the “which is more preferred aerobic or 
26% resistance 



 
Fig. 9. Pie chart showing percentage distribution on the “if swimming is a resistance 

exercise”. Majority of the participants about 72% Yes
 

 
Fig. 10. Pie chart showing percentage distribution on the “if pilates is a resistance exercise”. 

Majority of the participants about 77% Yes
 

 
Fig. 11. Bar graph represents the association between gender
everyday”.  X axis represents the gender, Y axis represents number of participants of which 

blue colour indicates yes and green colour indicates no. Majority of the females (52 
participants) reported it is good to do aerob

difference is not statistically significant (Pearson’s chi square value
0.05), henc

Hiranya et al.; JPRI, 32(15): 114-123, 2020; Article no.

 
119 

 

 

showing percentage distribution on the “if swimming is a resistance 
exercise”. Majority of the participants about 72% Yes (blue); 28% No (green)

 

showing percentage distribution on the “if pilates is a resistance exercise”. 
Majority of the participants about 77% Yes (blue); 23% No (green) 

 

Bar graph represents the association between gender and if it is good to do aerobics 
everyday”.  X axis represents the gender, Y axis represents number of participants of which 

blue colour indicates yes and green colour indicates no. Majority of the females (52 
participants) reported it is good to do aerobics everyday more than males. However the 

difference is not statistically significant (Pearson’s chi square value- 0.415, p value
0.05), hence not statistically significant 
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showing percentage distribution on the “if swimming is a resistance 
No (green) 

showing percentage distribution on the “if pilates is a resistance exercise”. 
 

 

and if it is good to do aerobics 
everyday”.  X axis represents the gender, Y axis represents number of participants of which 

blue colour indicates yes and green colour indicates no. Majority of the females (52 
ics everyday more than males. However the 

0.415, p value- 0.519 (> 



 
Fig. 12. Bar graph represents the association between gender and aerobics tone our body X 
axis represents the gender, Y axis represents number of participants of which blue colour 

indicates yes and green colour indicates no. Majority of the females (46 participant
aerobics tones our body more than males. However the difference is not statistically 

significant (Pearson’s chi square value

 

 
Fig. 13. Bar graph represents the association b
you tired. X axis represents the gender, Y axis represents number of participants of which blue 

colour indicates yes and green colour indicates no. Majority of the females (41 participants) 
reported if resistance exercise makes you tired. However the difference is not statistically 
significant (Pearson’s chi square value
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Bar graph represents the association between gender and aerobics tone our body X 
axis represents the gender, Y axis represents number of participants of which blue colour 

indicates yes and green colour indicates no. Majority of the females (46 participant
aerobics tones our body more than males. However the difference is not statistically 

significant (Pearson’s chi square value- 0.003, p value 0.955 (> 0.05), hence not statistically 
significant 

Bar graph represents the association between gender and if resistance exercise makes 
you tired. X axis represents the gender, Y axis represents number of participants of which blue 

colour indicates yes and green colour indicates no. Majority of the females (41 participants) 
nce exercise makes you tired. However the difference is not statistically 

arson’s chi square value- 0.226, p value 0.634 (>0.05), hence not statistically 
significant 
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Bar graph represents the association between gender and aerobics tone our body X 
axis represents the gender, Y axis represents number of participants of which blue colour 

indicates yes and green colour indicates no. Majority of the females (46 participants) reported 
aerobics tones our body more than males. However the difference is not statistically 

e not statistically 

 

etween gender and if resistance exercise makes 
you tired. X axis represents the gender, Y axis represents number of participants of which blue 

colour indicates yes and green colour indicates no. Majority of the females (41 participants) 
nce exercise makes you tired. However the difference is not statistically 

e not statistically 



 
Fig. 14. Bar graph represents the association between gender and aerobics is the best way to 
reduce fat. X axis represents the gender, Y axis represents number of participants of which 

blue colour indicates yes and green colour indicates no. Majority of the female
participants) reported being aware aerobics is the best way to reduce fat more than males. 
However the difference is not statistically significant (Pearson’s chi square value

value 0.021 (<0.05), 
 

 
Fig. 15. Bar graph represents the association between gender and which is more preferred 
aerobic or resistance exercise. X axis represents the gender, Y axis represents number of 

participants of which blue colour indicates yes and green colour indicates no. Majorit
females (43 participants) reported aerobic exercise is preferred more than males. However the 

difference is not statistically significant (Pearson’s chi square value
0.05), hence statistically significant
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Bar graph represents the association between gender and aerobics is the best way to 
reduce fat. X axis represents the gender, Y axis represents number of participants of which 

blue colour indicates yes and green colour indicates no. Majority of the female
participants) reported being aware aerobics is the best way to reduce fat more than males. 
However the difference is not statistically significant (Pearson’s chi square value

value 0.021 (<0.05), hence statistically significant 

 

Bar graph represents the association between gender and which is more preferred 
aerobic or resistance exercise. X axis represents the gender, Y axis represents number of 

participants of which blue colour indicates yes and green colour indicates no. Majorit
females (43 participants) reported aerobic exercise is preferred more than males. However the 

difference is not statistically significant (Pearson’s chi square value- 1.934, p value 0.164 (< 
0.05), hence statistically significant 
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Bar graph represents the association between gender and aerobics is the best way to 
reduce fat. X axis represents the gender, Y axis represents number of participants of which 

blue colour indicates yes and green colour indicates no. Majority of the females (45 
participants) reported being aware aerobics is the best way to reduce fat more than males. 
However the difference is not statistically significant (Pearson’s chi square value-5.315, p 

Bar graph represents the association between gender and which is more preferred 
aerobic or resistance exercise. X axis represents the gender, Y axis represents number of 

participants of which blue colour indicates yes and green colour indicates no. Majority of the 
females (43 participants) reported aerobic exercise is preferred more than males. However the 

1.934, p value 0.164 (< 
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4. CONCLUSION 
              
Aerobic exercise is a physical exercise of low to 
high intensity that depends primarily on the 
aerobic energy generating process. Aerobic 
means requiring free oxygen includes activities 
like brisk walking, swimming, running and 
cycling. The heart rate will increase during 
aerobic exercise. Resistance exercise involves 
the performance of physical exercises which are 
designed to improve strength and endurance. It 
is often associated with the use of weights but 
can take a variety of different forms. In our study 
compared to resistance exercise, aerobic 
exercise is more preferred. 
 

CONSENT  
 

As per international standard or university 
standard, respondents’ written consent has been 
collected and preserved by the author(s). 
 
ETHICAL APPROVAL 
 
It is not applicable. 
 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Kiani SM, Shohani M, Mohammadnejad S, 

Khorshidi A. Effectiveness of aerobic 
exercise on dimensions of quality of life in 
elderly females [Internet]. Journal of 
Nursing and Midwifery Sciences. 
2019;6:112.  
Available:http://dx.doi.org/10.4103/jnms.jn
ms_9_19 

2. Ghosh S, Bera C, Khan MM. Effect of 
Aerobic training on endurance capacity of 
the sedentary South Indian males 
[Internet]. Journal of Evolution of Medical 
and Dental Sciences. 2017;6:1607–14.  
Available:http://dx.doi.org/10.14260/jemds/
2017/353 

3. Yang Z, Scott CA, Mao C, Tang J, Farmer 
AJ. Resistance exercise versus aerobic 
exercise for type 2 Diabetes: A systematic 
review and meta-analysis [Internet]. Sports 
Medicine. 2014;44:487–99.  
Available:http://dx.doi.org/10.1007/s40279-
013-0128-8 

4. Abdullah MR, Eswaramoorthi V, Musa RM, 
Husin AB, Kosni NA, Haque M. The 

effectiveness of aerobic exercises at 
difference intensities of managing blood 
pressure in essential hypertensive 
information technology officers [Internet]. 
Journal of Young Pharmacists. 2016;8: 
483–6. 
Available:http://dx.doi.org/10.5530/jyp.201
6.4.27 

5. Punia S, Kulandaivelan S, Singh V, Punia 
V. Effect of aerobic exercise training on 
blood pressure in indians: Systematic 
review. Int J Chron Obstruct Pulmon Dis. 
2016;2016:1370148. 

6. Anandh V, Scholar P, Kshema, Nitte 
University, Mangalore, India, et al. Effect of 
aerobic and progressive resistance training 
on functional capacity, quality of life and 
CD4 count in people with HIV/AIDS 
[Internet]. Global Journal for Research 
Analysis. 2012;3:226–31.  
Available:http://dx.doi.org/10.15373/22778
160/july2014/81 

7. Melanson EL, Freedson PS. The effect of 
endurance training on resting heart rate 
variability in sedentary adult males 
[Internet]. European Journal of Applied 
Physiology. 2001;85:442–9. 
Available:http://dx.doi.org/10.1007/s00421
0100479 

8. Schroeder EC, Franke WD, Sharp RL, Lee 
D-C. Comparative effectiveness of aerobic, 
resistance, and combined training on 
cardiovascular disease risk factors: A 
randomized controlled trial. PLoS One. 
2019;14(1):e0210292. 

9. Sumide T, Sakuraba K, Sawaki K, Ohmura 
H, Tamura Y. Effect of resistance exercise 
training combined with relatively low 
vascular occlusion [Internet]. Journal of 
Science and Medicine in Sport. 
2009;12:107–12.  
Available:http://dx.doi.org/10.1016/j.jsams.
2007.09.009 

10. Yarasheski KE, Campbell JA, Kohrt WM. 
Effect of resistance exercise and growth 
hormone on bone density in older men 
[Internet]. Clinical Endocrinology. 
1997;47:223–9.  
Available:http://dx.doi.org/10.1046/j.1365-
2265.1997.2461060.x 

11. Bloomer RJ, Schilling BK, Karlage RE, 
Ledoux MS, Pfeiffer RF, Callegari J. Effect 
of resistance training on blood oxidative 
stress in Parkinson disease. Med Sci 
Sports Exerc. 2008;40(8):1385–9. 



 
 
 
 

Hiranya et al.; JPRI, 32(15): 114-123, 2020; Article no.JPRI.59685 
 
 

 
123 

 

12. Sevick MA, Bradham DD, Muender M, 
John Chen G, Enarson C, Dailey M, et al. 
Cost-effectiveness of aerobic and 
resistance exercise in seniors with knee 
osteoarthritis [Internet]. Medicine & 
Science in Sports & Exercise. 2000;1534–
40.  
Available:http://dx.doi.org/10.1097/000057
68-200009000-00002 

13. DePaul V, Moreland J, Eager T, Clase CM. 
The effectiveness of aerobic and muscle 
strength training in patients receiving 
hemodialysis and EPO: A randomized 
controlled trial [Internet]. American   
Journal of Kidney Diseases. 2002;40: 
1219–29.  
Available:http://dx.doi.org/10.1053/ajkd.20
02.36887 

14. Brown JC, Damjanov N, Courneya KS, 
Troxel AB, Zemel BS, Rickels MR, et al. A 
randomized dose-response trial of aerobic 
exercise and health-related quality of life in 
colon cancer survivors. Psychooncology. 
2018;27(4):1221–8. 

15. Abramson S, Stein J, Schaufele M, Frates 
E, Rogan S. Personal Exercise habits and 
counseling practices of primary care 
physicians: A national survey [Internet]. 
Clinical Journal of Sport Medicine. 
2000;10:40–8.  
Available:http://dx.doi.org/10.1097/000427
52-200001000-00008 

16. Alpert B, Field TM, Goldstein S, Perry S. 
Aerobics enhances cardiovascular fitness 
and agility in preschoolers [Internet]. 
Health Psychology. 1990;9:48–56.  
Available:http://dx.doi.org/10.1037/0278-
6133.9.1.48 

17. Carmack CL, de Moor C, Boudreaux E, 
Amaral-Melendez M, Brantley PJ. Aerobic 
fitness and leisure physical activity as 
moderators of the stress-illness relation 
[Internet]. Annals of Behavioral Medicine. 
1999;21:251–7.  
Available:http://dx.doi.org/10.1007/bf02884
842 

18. Schwandt M, Harris JE, Thomas S, 
Keightley M, Snaiderman A, Colantonio A. 
Feasibility and effect of aerobic exercise 
for lowering depressive symptoms among 
individuals with traumatic brain injury 
[Internet]. Journal of Head Trauma 
Rehabilitation. 2012;27:99–103.  
Available:http://dx.doi.org/10.1097/htr.0b01
3e31820e6858 

19. Villareal DT, Chode S, Parimi N, Sinacore 
DR, Hilton T, Armamento-Villareal R, et al. 
Weight loss, exercise or both and physical 
function in obese older adults [Internet]. 
Obstetrical & Gynecological Survey. 
2011;66:488–9.  
Available:http://dx.doi.org/10.1097/ogx.0b0
13e3182352181 

20. Gary RA, Elaine Cress M, Higgins MK, 
Smith AL, Dunbar SB. Combined aerobic 
and resistance exercise program improves 
task performance in patients with heart 
failure [Internet]. Archives of Physical 
Medicine and Rehabilitation. 
2011;92:1371–81.  
Available:http://dx.doi.org/10.1016/j.apmr.2
011.02.022 

21. Tokmakidis S, Zois C, Volaklis K, Kotsa K, 
Touvra A-M. The effects of a combined 
strength and aerobic exercise program on 
glucose control and insulin action in 
women with type 2 diabetes [Internet]. 
European Journal of Applied Physiology. 
2004;92.  
Available:http://dx.doi.org/10.1007/s00421-
004-1174-6 

22. Sigal RJ, Kenny GP. Combined aerobic 
and resistance exercise for patients with 
type 2 diabetes [Internet]. JAMA. 
2010;304:2298.  
Available:http://dx.doi.org/10.1001/jama.20
10.1719 

23. Hashida R, Kawaguchi T, Bekki M, Omoto 
M, Matsuse H, Nago T, et al. Aerobic vs. 
resistance exercise in non-alcoholic fatty 
liver disease: A systematic review. J 
Hepatol. 2017;66(1):142–52. 

 
© 2020 Hiranya et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

  

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/59685 


