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Abstract

The purpose of this study was to analyse the effects of combined aerobic and strength training in circuit training on
body fat ratio. The universe of this study was selected as 32 male participants who continue their training and do fitness
for health. Participants were divided into 2 groups: aerobic group (16 people) and combined group (16 people). This
study was applied for 8 weeks, 3 days per week, and 1 hour per day. Participants were informed about how the tests will
be conducted. An aerobic capacity test, body fat percentage, body mass index, and waist-hip ratio were among the
applied tests and measurements. Data were analysed with SPSS 21 package program. Average and standard deviation of
obtained data were calculated. Results showed that results of aerobic and combined trainings were similarly, and both
aerobic and combined training positively affected body weight, body mass index, body fat percentage, and aerobic
capacity values. Additionally, it can be stated that aerobic exercises directly affected waist-hip ratio compared to
combined exercises, and combined training was more efficient for waist-hip ratio.
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1. Introduction

Immobility has increased the number of certain diseases that have existed for years but have been generally disregarded
(posture problems, obesity, hypertension etc.). With development in science and technology, as people became
dependent on the health sector due to diseases caused by physical immobility led the health sector to determine the main
reason as immobility. Problems caused by immobility are not only personal problems but also social problems. It is
believed that sports lead individuals to have more active lives and sustain quality life (Keles, 2007). “Immobility is one
of the most important general health problems of 21st century,” (Blair, 2009).

Individuals who do not practice sports have higher chances of hypokinetic diseases linked with immobile lifestyle such
as coronary heart disorder, hypertension, obesity, muscle-skeleton diseases (Ozer, 2013). The easiest way to prevent
these diseases is to be physically active (Zorba, 2011).

Physical exercise prevents hearth diseases, diabetes, high blood pressure, depression, anxiety, osteoporosis, certain types of
cancers, and even premature deaths. Exercise increases physical activity capacity as well. Additionally, with exercise,
individuals can struggle better against challenges in daily life. Although physical activity and performance accomplished
by each individual varies at different levels, benefits of regular physical activity is the same (Fahey et al. 2005).

Today, the lifestyle, working hours, and environment of individuals can popularise immobility and lead to obesity and
various diseases. An average of 15-20% of adult male body mass and an average of 25-30% of adult female body mass is
fat (Akbulut et al., 2007).

The purpose of this study was to evaluate effects of combined strength and aerobic training on aerobic capacity and body
composition.

2. Material and Method
2.1 The Study Group

The universe of this study consisted of gym members who continue their training and do fitness for health. The sample was
32 male participants randomly selected among gym members. After the tests, while aerobic training was applied to one
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group with 16 people (21.542.80 yr, 17740.07 cm, 88.75215.73 kg, 28.1843.41 kg/m™) and combined (aerobic-strength)
training was applied to the other group with 16 people (21.1242.12 yr, 17520.04 cm, 86.06+10.88 kg, 27.92+43.00 kg/m).
This study was applied for 8 weeks, 3 days per week, and 1 hour per day. The unit training program is given in Appendix 1.

In pre- and post-tests, the Bruce protocol was applied for aerobic capacity. In Bruce protocol, the treadmill is started at
2.74 km/hr (1.7 mph) and at a gradient (or incline) of 10%. At three minute intervals the incline of the treadmill
increases by 2%, and the speed increases too. The test should be stopped when the subject cannot continue due to
fatigue or pain, or due to many other medical indications (Strom et al., 2018).

Body fat percentage and body mass index was measured with bioelectric impedance - Tanita SC-330 method. Waist-hip
ratio was measured with tape measure. Data were analysed with SPSS 21 package program. Average and standard
deviation of obtained data were calculated.

All subjects gave their written, informed consent to participate after all procedures and risks were explained. This study
was done in Istanbul/Turkey.

2.2 Training Program

Training content for participants that applied combined training was calculated as warm-up up on treadmill with 50%
pulse intensity, circuit movements in main stage, and aerobic exercises after this stage for 10 minutes and Karvonen
formula with 10 minute stretching was given below.

Circuit 1 Each move 20s x 3 set Circuit 2 Each move 20s x 3 set

Dumbbell row Dumbbell biceps curl
Dumbbell front raise Dumbbell shoulder press
Stabilization Sit-up

Medicine ball leg lift Dumbbell chest fly

Push-upSit-up cross

Circuit 1 + 5 min walk

Circuit 2 + 5 min elliptic

Circuit 1 + 5 min cycling

Circuit 2 + 5 min walk

Circuit 1 + 10 min walk

Aerobic exercise group was completed as warm-up stage, and 10 minute walk at 50% pulse intensity, 20 per movement
at 60-70% pulse intensity in main stage, running, elliptic, and cycling calculated for Karvonen formula with 10 minutes
stretching.

2.3 Statistics

Since data showed non-normal distribution, aerobic and combined training groups were compared with Mann-Whitney
U test; pre- and post-tests were compared with Wilcoxon test; and differences were compared with Kruskal Wallis test.
Statistical analysis were conducted with SPSS 21 package program. Significance level was accepted as p<0.05.

3. Findings
Data and statistical differenced obtained in this study were presented in table form.
Table 1. Descriptive statistic of aerobic and combined training groups

Parameters Groups N Min. Max. Ave. Std. Dev. P
Age (year) Combined 16 1800 2600 2112 212 %9
Height () Combined 16 165  lse 17 oos OB
BodyMass(9)  Combied 16 7400 11500 o6 loms O
ooyumsiee o) SOe, 10 B wE o me sh
G U S T - B R
Body FatPerceiage (%) Corbines 16 1510  oag0  lasr 2o 20

Difference in descriptive statistic of aerobic and combined training group was analysed as p>0.01. There was no
significant difference between the two groups (p>0.05).
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Table 2. Pre and post-test difference table for aerobic training group

Parameters Test N Min. Max. Ave. Std. Dev. P
Body Mass (k) pog 1o o 1 e e O
Body Mass Index BMI) o 36 a1 3s14 e aor OO
wispRioen S 0B 0 om 0@ g
T I - S B B St
MaxvO, P 18 3 1ie s sa O

There was a significant difference between pre- and post-test analysis of aerobic training group (p<0.01).

Table 3. Pre and post-test difference table for combined training group

Parameters Test N Min. Max. Ave. Std. Dev. P

Body Mass (kg) Pre- 16 74 115 86.06 10.88 .001*
Post- 16 72 108 82.31 9.37

Body Mass Index (BMI) Pre- 16 24.42 37.55 27.92 3.00 .001*
Post- 16 23.81 35.27 26.71 2.58

Waist-Hip Ratio (cm) Pre- 16 0.80 0.91 0.86 0.02 .006*
Post- 16 0.81 0.89 0.85 0.02

Body Fat Percentage (%) Pre- 16 15.10 24.80 18.57 2.22 .001*
Post- 16 13.70 23.70 16.87 1.63

MaxVO, Pre- 16 28.44 64.20 47.98 10.59 .001*
Post- 16 39.32 73.98 61.73 9.04

There was a significant difference between pre- and post-test analysis of combined training group (p<0.01).

Table 4. Pre-test difference table for aerobic and combined training groups

Parameters Group N Min. Max. Ave.  Std. Dev. P
BodyMiss(6)  Comines 16 74 i seos 108 5T
Body MassIndex(BM1) TG 3 Gaa w9 se s O
weischipRato@m)  CUNLL 1 Om  os  oss om0
Body Fatpercanage (6)  Conineg 16 1840 o0 s 222 22
Maxvo, Combies 16 a1 6420 o5 0s  O°

There was no significant difference for pre-test analysis of aerobic and combined training groups (p>0.05).

Table 5. Post-test difference table for aerobic and combined training groups

Parameters Group N Min. Max. Ave.  Std. Dev. P
BodyMass(®)  Comtier 16 7 s sar  oa
Body MassIndex (BMI)  [ubhC 18 J3GL 33r  sem ges 692
WisHpRaio @m) oty 10 oai o  oss oo O
Body FatPercentage () Jomiincy 16 1370 000 l6ay  1es ML
o, e, 1 3B DR @n 3% e

There was no significant difference for post-test analysis of aerobic and combined training groups (p>0.05).
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Table 6. Analysing differences between aerobic and combined training groups

Parameter Difference Group N Min. Max. Ave.  Std. Dev. P
Body Mass Aerobic 16 1.00 7.00 4.06 1.61 396
Difference Combined 16 2.00 7.00 3.75 1.69 '

Body Mass Index Aerobic 16 0.32 2.28 1.29 0.52 497
Difference Combined 16 0.61 2.28 1.20 0.51 '
Waist-Hip Ratio Aerobic 16 0.01 0.04 0.01 0.01 613
Difference Combined 16 -0.01 0.04 0.01 0.01 '
Body Fat Percentage Aerobic 16 0.70 4.40 1.67 0.88 593
Difference Combined 16 0.90 4.10 1.70 0.74 '
MaxVO, Aerobic 16 6.53 22.62 12.72 4.28 376
Difference Combined 16 8.77 19.25 13.74 3.08 :

There was no significant difference for difference analysis of aerobic and combined training groups (p>0.05).
4. Discussion and Conclusion

In this study, the effects of combined exercise training model on aerobic capacity and body composition was analysed.
Statistics showed that there was a significant difference for body fat percentage, however, there was no significant
difference for aerobic capacity. However, numerical development was observed.

There was a statistically significant difference in body fat percentage in both training models. However, in numerical
terms, development of combined training group was at higher level than aerobic training group. Although there were
differences between groups, there was no statistically significant difference.

In this study, the average age of Aerobic Training group was 21.50%2.80, height average was 1.77%0.07, body mass
average was 88.75415.73, body mass index average was 28.1843.41, waist-hip ratio was 0.8940.03, and body fat
percentage was 19.3832.26. The average age of Combined Training group was 21.1242.12, height average was 1.75%
0.04, body mass average was 86.06+10.88, body mass index average was 27.9243.00, waist-hip ratio was 0.8640.02,
and body fat percentage was 18.5742.22. Difference in descriptive statistic of aerobic and combined training group was
analysed as p>0.05. There was no significant difference between two groups (p>0.05).

Other studies that are similar to this study found that recent combined trainings (aerobic training and strength training)
caused a decrease in fat levels around abdominal area and combine trainings were more effective than food intake
limitations (Park et al., 2003), and using combined aerobic and strength exercise was the most effective training
program in obesity training (Hill et al., 1987; Keles, 2007).

In this study, there was a significant difference between pre- and post-test analysis of aerobic training group (p<0.01). In
this study, there was a significant difference between pre- and post-test analysis of combined training group (p<0.01).

Another study analysed the effect of a 12-week aerobic and combined exercise training on middle aged male and female
participants. A total of 75 sedentary individuals participated in this study voluntarily. 46 of these participants were male
(age: 33.8 =6.6 years, BMI: 27.9 £12.8 kg/m2) and 29 were female (age: 34.7 £4.5 years, BMI: 26.8 2.9 kg/m2).
Aerobic training intensity was calculated with Karvonen formula and determined as 60-70%. Strength exercise was
applied 2 set and 12 repetition. Accordingly, applied exercise has positive contribution to body composition by
significantly decreasing body mass, body mass index, body fat ratio, fat-free muscle mass, waist measurement, hip
measurement, waist-hip ratio.

Results of this study had different results for body mass, body mass index, body fat ratio and similar results for waist
measurement, hip measurement, and waist-hip ratio values. As stated earlier, difference in study groups may lead to
different results. As the study group was middle aged individuals, this may lead to different results. Additionally,
training duration may also cause these differences (Kafkas et al., 2009).

According to results that has similar training protocol in this study, Nindl et al. applied 6 month combined training
program for 5 days a week on 31 healthy female and found that there was 2.2% difference in body mass index (Nindl,
Harman, and Marx, 2000).

In this study, there was significant difference between pre- and post-test analysis of combined training group (p<0.01).

Other studies that show no similarities and have opposite findings are as follows: Drummond et al. (2005) analysed
combined effect of strength and aerobic training and compared effects of these two method when applied on different
times. Researchers stated that order of strength and aerobic training affected post-training over oxygen consumption. It
was found that post-training over oxygen consumption was larger when aerobic training (cardio) was done before
strength and resistance and cardio was physiological harder after weight training. Authors suggested that if a combined
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training will be planned with these two methods, aerobic training should be done before weight training (Drummond et
al. 2005).

Other studies that investigated which combined training method (aerobic and strength training) was effective on better
fat burning process showed that aerobic training increased energy consumption with lipolysis activation (Poehlman and
Horton, 1989; Keles, 2007). Additionally, it was observed that acrobic training was more effective for decreasing body
fat and body mass while strength training was more effective to increase fat-free body mass or preserved existing body
mass (Ballor et al. 1988; Keles, 2007). Also, some studies showed that fat-free body mass increased with weight
training and aerobic training decreased body fat (Eric et al., 2000).

There are high number of national and international studies in the literature and results of these studies are similar.
These studies showed that to achieve positive effects, training should be medium or long term. Short-term training i.e..
training less than 12 weeks period has no effect on decreasing body mass (Kraemer et al. 2002).

More studies are needed to exactly determine effect of strength exercise on preventing weight gain. Although strength
training is regarded as an effective tool to lose wright, it is also known that this training decreases various chronical
disease risk factors, decrease fat mass, increase fat-free body mass, and related with health (Donelly et al., 2009).

Results showed that physical parameter results of aerobic and combined trainings conducted for 8-week long training
protocol were similarly, and both aerobic and combined training positively affected body weight, body mass index,
body fat percentage, and maxVVO, values. Additionally, it can be stated that aerobic exercises directly affected waist-hip
ratio compared to combined exercises, and combined training was more efficient for waist-hip ratio.

Following recommendations can be made based on the results of this study:
e To see more clear effects of training application, this application may be longer than 8 weeks.

e  Future researchers may add strength training in a separate group that was added in combined training and this
way, separate effects of strength training may be compared with other trainings.

e Inaddition to waist and hip measurements, arm and leg groups can be included in measurements.
e Asimilar study may be applied with diet program and show positive results.

e A similar study may include laboratory measurements and different physiological parameters may be
considered.
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