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Abstract
Purpose: The aim is to evaluate the effect of resistance training without balance exercises on the static balance skill.

Material: The universe of the study consists of volunteer students who are chosen among the students with similar 
physical characteristics and training history (n=15) who are taking education at Istanbul Gelisim University, 
High School of Physical Education and Sports (n = 1286) who have any current health problems and disability 
history. An information form questionnaire (age, height, and weight, training history) was applied as a 
personal data collection tool. Static balance skill of the participants tested through AC International East 
Sp. Z O.O. which has the brand of– SIGMA Balance Platform which is found at performance measurement 
and evaluation laboratory of Istanbul Gelisim University, High School of Physical Education and Sports. Test 
procedures were applied before and after the 6-week resistance training program.

Results: Statistically significant differences were detected in test values of Static balance skill x axis deviation rate of 
the study group, rate of deviation from the center in the x axis, the length of distance and average surface 
area which is used (P<0,05).

Conclusions: It was identified that 6-week resistance training practices without balance exercises have a positive effect on 
the development of static balance skill. 

Keywords: static balance, resistance training, fitness, static exercises.

Introduction1

The purpose of fitness activities is to contribute to the 
physical and physiological development of the people and 
to provide them a healthier appearance. Although there are 
many fitness training methods available today, the aim is 
to develop strength in most of them. Resistance exercises 
are one of these practices. The effect of resistance exercise 
on muscle strength and force is clearly documented [1, 
2]. Free weight exercises and stability / balance exercise 
practices are considered as the most advantageous training 
methods by the fitness community due to their positive 
effects on neuromuscular function.

The application of stability / balance exercises 
and resistance exercises separately or jointly causes 
positive effects especially on somatosensory disorders 
[3]. Awareness of the subject is increasing with the 
understanding of the importance of all actions and related 
elements of the muscular system in the protection of the 
posture and the optimal function of the movement system 
[4, 5]. Balance can be defined as the central nervous 
system input from proprioceptive, vestibular and visual 
afferent nerve signals by analysis of signal integration 
as an important function in human daily life and sports 
activities. The human body posture is controlled by motor 
neurons that regulate muscle activity [6, 7]. Static stability 
means that the body position can be maintained at rest 
[8]. Postural control can be divided into two as static 
balance and dynamic balance. Static balance controls the 
oscillation amplitude of the body while dynamic balance 
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uses the internal and external information of the body to 
analyse factors that affect the balance of the interference 
(such as walking, pushing and pulling), and maintain 
postural control. The perfect combination of static and 
dynamic balance is the key to normal activities of people’s 
daily lives [9]. 

Fatigue, age, gender, physical activity ability, and 
lower limb injury are pointed out as the factors that 
potentially affect postural balance. Single and double 
foot support, oscillation path under dynamic or static 
gravitational conditions, and knee lifting for dynamic 
balance (proprioception) ability are listed as the most 
commonly used methods to assess the balance ability of 
the knee joint [10, 11]. The content of resistance training 
is formed by high-intensity exercises of anaerobic type. 
Strength which is the primary element of resistance 
training is one of the most important bio motor skills for 
both professional and recreational athletes. High-intensity 
strength exercises are performed in resistance training. 
Strength development is expected from 25% to 100% 
with high-intensity strength training [12]. 

Resistance training is a commonly used exercise that 
is frequently preferred to improve the physical fitness 
of individuals. The main goal of resistance training is to 
achieve hypertrophy by increasing muscle strength and 
muscle cross-sectional area. Wide variety of training 
systems created with different combinations of training 
items such as load intensity, number of sets, number of 
repetitions, rest interval is used for these purposes [13]. 
It is assumed that strength which is one of the important 
neuro motor skills affect many skills related to physical 
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fitness. Although balance skill is one of these features, the 
relationship between power and strength is searched in 
only a few studies [3]. In addition to resistance training, 
stability or balance exercise protocols have been applied 
together in existing studies. Studies show that resistance 
training practices without balance exercises also have a 
positive effect on balance development [5]. 

Hypothesis: It is expected that resistance training 
without balance exercises will have a positive effect on 
the static balance skill. 

Purpose: It is the evaluation of the effect of resistance 
training without balance exercises on the static balance 
skill.

Material and Methods
Participants. Forming Voluntary Groups: The 

research group in this study consists of volunteer students 
who are chosen among the students with similar physical 
characteristics and training history (n=15) who are taking 
education at Istanbul Gelisim University, High school 
of Physical Education and Sports (n = 1286) who have 
any current health problems and disability history. Age, 
height, kg, health and training history information of 
the participants were acquired by the survey method. 
Age range of participants is 21-28, height range is 171-

190 cm and weight range is 67-103 kg. Also this study 
is limited with participants who use their right foot 
dominantly.

Research Design. Our study is experimental studies 
which evaluate the effect of resistance training without 
static exercises on the static balance skill. The data were 
collected by applying repeated measurements (pre-test-
post-test) technique before and after the strength training 
program which is applied for 6 weeks for the purpose of 
the study.

Measurements and Procedures. Gender, age, height, 
weight, training history and health information of the 
participants were determined in the descriptive form 
created by the researcher. Static balance skill of the 
participants tested through AC International East Sp. Z 
O.O. which has the brand of– SIGMA Balance Platform 
which is found at performance measurement and 
evaluation laboratory of Istanbul Gelisim University, 
High School of Physical Education and Sports. After 
making the necessary explanations about the test to the 
participants, their balance measurements were recorded 
as eyes open, on both legs and standing with stabile 
metric test application on the platform with XL (easiest) 
foot attached for 30 seconds and on one axis on SIGMA 
Balance Platform by giving one trial right. As a result 

Table 1. Resistance Training Program

Warm-Up  - Isinma Sets-Reps Time Intensity Rest Notes
1.Smr: Calves, It Band, Adductors 1
2.Cardio: Eliptical Trainer 5 Min.
3.Static Stretching: Calves, Hip
Flexor, Lats 1 30 Sec.

Cool-Down
Post-Workout Flexibility Static Stretching: Calves, Adductors, Hip Flexors, Pectorals

Strength Sets-Reps Time Intensity Tempo
Rest
Notes

Exercises
Chest - Back
Standing Cable Chest Press 1-3 12-20 60-70 % 4-2-1 0

Circut 
Training

Standing Cable Row 1-3 12-20 60-70 % 4-2-1

Shoulders
Standing Dumbell Shoulder Press 1-3 12-20 60-70 % 4-2-1 0
Biceps-Triceps (Optional)
Barbell Curl 1-3 12-20 60-70 % 4-2-1

Super SetPush Down 1-3 12-20 60-70 % 4-2-1
Legs
Step-Up To Balance 1-3 12-20 60-70 % 4-2-1 90 Sec.
Training  Progressive

1.Week 2. Week 3. Week 4. Week

Strength

Sets 1-2 2 3 3
Reps 20 15 15 12
Intensity 60% 65% 65% 70%

5. Week 6. Week

Strength
Sets 1-2 2
Reps 20 15
Intensity 60% 65%
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of the measurement, the average deviation rates of the 
participants from the center of the platform towards the 
x axis is determined as cm, also the average deviation 
speeds towards the x axis is recorded as cm and the 
distance which is used recorded as cm. However, the 
surface area which is used is determined as cm².

The general aim of the training program which will 
be implemented by the study group is to develop strength 
and increase lean muscle mass. Also, since this training 
program is designed for people with a regular training 
background and a good level of fitness, people who meet 
these criteria are selected. The study was conducted on a 
voluntary basis by giving information about the training 
program and measurements to the research group.

The training program was carried out 2 days in a week 
through 6 weeks in total. Exercises only for strength 
development which did not contain balance movements 
were performed in the main phase of the training program. 
Before training, first; SMR application to calf, IT band 
and adductor muscle groups in 20-30 seconds, then 
Cardio work done with elliptical trainer for 5 minutes. 
Finally calf, hip flexors and back muscles are statically 
stretched and warming up is completed. After the warm-
up phase, relevant movements were done for the chest 
and back muscle groups at week 1: Circular training 
method without rest, With 4-2-1 tempo application, 1-2 
sets of 20 reps with 60% of the maximal force, for arm 
muscles: with superset training method without rest, With 
4-2-1 tempo application,1-2 sets of 20 reps, for shoulder 
muscles with 60% of maximal force With 4-2-1 tempo 
application, 1-2 sets of 20 reps, with 60% of the maximal 
force, for the leg muscles; With 4-2-1 tempo application, 
1-2 sets of 20 reps, by giving a rest for 90 seconds with 
60% of the maximal force. The exercise was completed by 
stretching the calves, adductors, hip flexors, and pectorals 

muscle groups with the static stretching method in the 
cooling phase at the end of the training. The set, repeat, 
tempo, rest, intensity ratios of the exercises applied in the 
training program are revised regularly every week and the 
progression of the training is done [14]. 

Statistical Analysis. 
The data obtained were recorded in computer 

with the package program named IBM SPSS 25.0. 
Personal information about the candidates was given by 
determining inventory averages, factor scores, frequency 
(f) and percentage (%) values. Parametric and non-
parametric distribution states of scores were analysed by 
examining parametric and non-parametric distribution 
curves, skewness-kurtosis values. The data show normal 
distribution. Paired Sample T test was used to compare 
the pre and posttests of the research group.

Results
When Table 2 is examined; it has been identified that 

the average age of the participants is 23.93 ± 1.75, the 
average height of the participants is 179.33 ± 2.18 cm, 
and the average body weight of the participants is 86.53 
± 2.39 kg. 

When Table 3 is examined; the average deviation ratio 
of pretest static balance skill of the study group on the 
x-axis is 0.12 ± 0.07 cm, the average of the deviation speed 
rate on the x-axis is 0.60 ± 0.16 cm / sec, the distance 
length which is used is 17.42 ± 4.54 cm and the average 
surface area which is used is identified as 0.04 ± 0.02 cm².

The average deviation rate of the posttest static balance 
skill of the study group on the x axis is 0.06 ± 0.04 cm, 
the average deviation rate from the center on the x axis is 
0.47 ± 0.14 cm / sec, the distance length which is used is 
14.55 ± 3.41 cm and the average surface area which used 
is identified as 0.02 ± 0.01 cm².

Table 2. Descriptive Analysis of Age, Height and Body Weight Measurement Values of the Research Group

Parameters n Mean±Sd
Age 15 23.93±1.75
Height (cm) 15 179.33±2.18
Body Weight  (kg) 15 86.53±2.39

Table 3. Decriptive Analysis of Static Balance Skill Values of the Study Group

Test Parameters n Mean±Sd

Pre-Test

The average deviation rate from the center on the X axis  (cm) 15 0.12±0.07
The speed average deviation rate from the center on the X axis  (cm) 
(cm/sec) 15 0.60±0.16

Distance length (cm) 15 17.42±4.54
Surface area (cm²) 15 0.04±0.02

Post- Test

The average deviation rate from the center on the X axis  (cm) 15 0.06±0.04
The speed average deviation rate from the center on the X axis  (cm) 
(cm/sec) 15 0.47±0.14

Distance length (cm) 15 14.55±3.41
Surface area (cm²) 15 0.02±0.01
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Table 4. Comparison of Static Balance Skill Pretest and Posttest Values of the Study Group

Parameters Test n Mean± Sd t p
The average deviation rate from the center on 
the X axis  (cm)

Pre Test 15 0.12±0.07
3.430 .004*

Post Test 15 0.06±0.04
The speed average deviation rate from the 
center on the X axis  (cm) (cm/sec)

Pre Test 15 0.60±0.16
4.428 .001*

Post Test 15 0.47±0.14

Distance length (cm)
Pre Test 15 17.42±4.54

3.329 .005*
Post Test 15 14.55±3.41

Surface area (cm²)
Pre Test 15 0.04±0.02

3.595 .003*
Post Test 15 0.02±0.01

Note: n: 15; P<0,05*; The average deviation rate from the center on the X axis (cm): (t: 3,430; p=,004); The speed 
average deviation rate from the center on the X axis (cm/sec) (t: 4,428; p=,001); Distance length (cm) (t: 3,329; p=,005); 
Surface area (cm²) (t: 3,595; p=,003).

When Table 4 is examined, statistically significant 
difference was detected in static balance skill, deviation 
rate in x axis, rate of deviation from the center on the x 
axis, distance lengths and averages of surface area which 
is used in pretest and posttest values (P<0,05).

Discussion 
In our study, the average deviation ratio of the pretest 

static balance skill of the group on the x axis is identified 
as 0,12 ± 0,07 cm, the speed average deviation rate from 
the center on the X axis (cm) (cm/sec) is 0,60±0,16 cm/
sec, the distance length (cm)is 17,42±4,54 cm, the average 
surface area is (cm²) 0,04±0,02 cm².

The average deviation ratio of the post-test static 
balance skill of the group on the x axis is identified as 
0,06±0,04 cm, the speed average deviation rate from 
the center on the X axis (cm) (cm/sec) is 0,47±0,14 cm/
sec, the distance length (cm) 14,55±3,41 cm, the average 
surface area is 0,02±0,01 cm². A statistically significant 
difference was found in the pretest-posttest data of static 
balance parameters (deviation rate on the x axis, the rate of 
deviation speed from the center on the X axis, the distance 
length, the average surface area) of six-week resistance 
training which is implemented to the research group. It 
is observed that there is an improvement in the balance 
score of the study group. On the other hand, a significant 
difference was detected in all pretest and posttest results of 
static balance skill values. Similar studies are determined 
in the literature. Heitkamp et al. [15] determined the rate 
of increase in balance score as 146% in the study group 
exercising balance training and 34% in the study group 
exercising resistance training in their study.

In another study, Kollmitzer et al. [16] identified 
that exercise for strengthening the back extensor muscle 
groups implemented to the research group decreased 
postural stability on hard surfaces after 1 month, while 
it was determined that there was no change after balance 
training.

Eylen et al. [17] concluded that the static and dynamic 
balance abilities of the players have been improved by 
increasing the dynamic balance scores of the different 
strength exercises applied to the volleyball players 
in their study. Orr R et al. [18] reached a significant 
increase in balance performance values of control and 
experiment groups performing power training in their 
study. Jae-Ryang Yoon et al. [19] found a significant 
difference in balance skill practices after pre-test and 
post-test in all study groups in their study. Eckardt [20] 
accessed significant differences in balance scores of all 
groups performing lower extremity resistance exercises in 
unstable areas in his work. It is proven that the studies in 
the literature are similar to the research findings.

Conclusions
It was determined that resistance training practices 

without balance exercises had a positive effect on the 
development of static balance skill. Although a large 
number of authors have studied the effects of balance 
training which are implemented instead of strength training 
on balance development, few studies have examined the 
effects of static or dynamic balance exercise programs 
on performance individually or in combination. More 
specific studies should be carried out in the field due to the 
fact that there are too many parameters that are thought to 
affect the balance-strength relationship. This relationship 
has been evaluated from a different perspective in our 
study. Moreover, the relationship between strength and 
static-dynamic balance exercises can be defined from 
different aspects with similar studies. It is concluded that 
this study contributed to the related literature and strength 
and conditioning specialist, people who train for health 
in the process of preparing strength and balance training 
which is one of the popular fitness exercises.
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