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Abstract
Introduction: The Swiss ball is an unstable platform that is becoming an important tool in the application of strength 

exercises because of the greater requirements on the neuromotor and neuromuscular systems.  
Objective: To investigate whether a change in the type of platform in different intensities (60 and 80% 1MR) in bench 

press exercise can affect the strength performance and the subjective effort perception (SEP) of trained men. 
Methods: Twenty-six apparently healthy men (23.2 ± 3.7 years, 1.77 ± 0.07 m, 79.6 ± 12.3 kg, 25.4 ± 2.9 kg/m2) per-

formed the test and retest of 1RM of a bench press (BP) on a stable platform (SP). The subjects were randomly divided 
into four experimental situations, in which all of them performed the BP tests at 60% and 80% of 1RM on the UP and 60% 
and 80% of 1MR on the SP. 

Results: The strength performance (the number of repetitions and total volume) of the BP exercise was significantly 
higher on a SP compared to an UP (P < 0.001) for both intensities. The SEP was significantly higher on the UP compared 
to the SP (P < 0.001) and at an intensity of 80% of 1RM compared to 60% of 1RM (P < 0.001).

Conclusion: Acutely, regardless of the intensity, the BP exercise promotes better strength performance when performed 
on a SP and provides a greater effort sensation when performed on the UP. 
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Introduction
The traditional strength exercises performed on 

stable platforms. The use of an unstable surface is 
becoming an important strategy as applied to strength 
exercises because of its greater requirements on the 
neuromotor and neuromuscular systems [1]. The Swiss 
ball provides an instable surface and is considered an 
important device that offers an improvement in fitness 
programs for health [2]. Accordingly, some studies 
have investigated its effects as an instability platform 
on exercise performance [1,3-15]. Regarding the bench 
press exercise specifically, studies have suggested that 
the unstable surface may generate greater activation of 
the stabilisers of the shoulder and trunk [1,4,6,8] may 
also increase the myoelectric activity with smaller or 
similar strength production of the involved muscles 
[9,12,14, 5]. According to Anderson and Behm [4], 
the bench press exercise as performed on an unstable 
platform generates lower isometric force production 
compared to a stable platform. As concerns dynamic 
performance, Koshida et al. [9] observed a strength 
reduction of 6% in the bench press exercise performed 
at 50% of 1 RM on the ball compared to the same 

exercise performed on the bench. Marinkovic et al. 
[14] analysed the maximal strength of 1 RM on the 
bench press after eight weeks of training under in-
stability conditions. The subjects were trained at the 
same intensity used by Koshida et al. [9] and although 
strength increased after the experimental intervention 
period, the results indicated that the exercises on un-
stable surfaces were not more effective that the similar 
exercises conducted on a  stable platform. Similarly, 
Saeterbakken and Fimland [15] by comparing  loads 
of six maximal repetitions of the bench press exercise 
performed on three different surfaces (bench, balance 
disc and Swiss ball), concluded that under stable con-
ditions the strength of 6 RM was higher as compared 
to unstable conditions. Only the study of Goodman 
et al. [1] did not demonstrate a  difference between 
stable and unstable surfaces in the 1RM strength in 
the bench press exercise, indicating that training on 
both platforms may improve strength levels. 

Related to the subjective effort perception (SEP) 
of the exercises performed on unstable platforms, 
cant evidence exists in the literature reviewed [6,16]. 
Marshall and Murphy [6] compared the SEP (Borg) in 
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the bench press exercise at 60% of 1RM as performed 
on an unstable platform (Swiss ball) and on a stable 
platform (straight bench). The authors concluded 
that the subjects had a higher perceived effort regard-
ing the exercise conducted on the unstable platform. 
Alternatively, Panza et al. [16], using the OMNI-RES 
scale, observed the effects of the bench press exercise 
at 80% of 1RM on unstable and stable platforms and 
did not observe significant differences in the SEP 
between the surfaces.

Thus, the present study aimed to compare the acute 
effect of a strength exercise at different intensities (60% 
and 80% of 1RM) on a stable platform (straight bench) 
and an unstable platform (Swiss ball) on the strength 
performance and the subjective effort perception of 
recreationally trained men.

Methods
Participants

Twenty-six recreationally trained men (23.2 ± 3.7 
years, 79.6 ± 12.3 kg, 1.77 ± 0.07 m, and 25.4 ± 2.9 
kg/m2) volunteered for the study. The sample size 
was determined using the G*Power 3.1.0 software 
and the procedures followed the recommendations of 
Beck [17]. Based on an a priori analysis, we adopted 
a potency of  0.85, α = 0.05, coefficient of correlation 
of 0.5, non-sphericity correction of 1 and an effect size 
of 0.25. For both, an n of 26 subjects was calculated. 
This a priori analysis of the statistical power was con-
ducted to reduce the type II error probability and to 
determine the minimal number of subjects necessary 
for this investigation. The sample size was verified 
sufficient to provide 85.1% statistical power.

Excluded from the study were the following: (a) 
smokers, (b) men who presented some type of mus-
culoskeletal injury to the upper or lower limbs and 
(c) men who answered positively to any of the items 
on the Physical Activity Readiness Questionnaire / 
PAR-Q [18]. After the risks and benefits of the study 
were explained, the subjects signed the term of free and 
informed consent (TFIC) elaborated according to the 
Helsinki declaration. The study was approved by the 
Ethics and Research Committee of the Universidade 
Federal de Juiz de Fora (ERC/UFJF), with protocol 
number 101/2010.

Data collection 
The study was conducted across nine visits, in 

non-consecutive days. On the first visit, the subjects 
read and signed the term of free and informed consent 
and submitted to an anthropometric assessment, fol-
lowed by the 1RM test. On the second visit, the 1RM 
retest was conducted. From the third to the fifth visit, 
the subjects underwent a familiarisation of the bench 
press exercise on the unstable platform, as well as fa-
miliarisation with the OMNI-RES scale of subjective 

effort perception. From the sixth visit, the subjects 
were randomly and evenly divided to the following 
experimental situations: a) 60% of 1RM on a stable 
platform; b) 80% of 1RM on a stable platform; c) 60% 
of 1RM on an unstable platform; d) 80% of 1RM on 
an unstable platform.

For the assessment of the maximal dynamic 
strength following the recommendations of ACSM [19] 
the bench press exercise with dumbbells on a straight 
bench was employed. The subjects performed the 
1RM test and were retested after 48 hours to verify 
the reproducibility of the observed loads. The higher 
load as determined between the two measurements. 
Relevant standardised instructions to the procedures 
were previously provided and various strategies were 
adopted to minimise possible errors during the 1RM 
test. The subjects were verbally encouraged and re-
alised four trials for each exercise, with standardised 
rest intervals of five minutes between the attempts. 
The maximal load obtained in the last complete per-
formance was registered as 1RM. The assessment of 
the subjective effort perception was determined using 
the OMNI-RES scale proposed by Robertson et al. [20] 
that ranks the intensity of the resistance exercise with 
numerical and verbal descriptors similar to the Borg 
scale and with visual descriptors. The effort perception 
was verified immediately after the session, emphasis-
ing the peripheral fatigue.

Statistical analysis
The parametric assumptions of normality  and 

sphericity were validated by the Kolmogorov-Smirnov 
test and Mauchley tests, respectively. The results were 
presented as the means ± standard deviation (M ± 
SD), except for the SEP for which the median (1º - 3º 
quartiles) was used. 

ANOVA was used to test the effect of the intensity 
and the type of the resistance exercise platform on the 
dependent variables (the number of repetitions and 
total volume) using the two factors of the repeated 
measures. When the interaction between the factors 
was significant, paired t tests with Bonferroni correc-
tions were used to detect the specific differences.  To 
analyse the SEP variable, the Friedman ANOVA was 
used, followed by the Wilcoxon tests to detect the 
specific differences. The magnitude of the differences 
between the experimental conditions was assessed 
by the effect size (the difference between the means 
divided by the standard deviation) as proposed by 
Rhea [21] for recreationally trained subjects (trivial 
< 0.35, small 0.35 – 0.80, moderate 0.80 – 1.50, and 
large > 1.50). The reproducibility of the measures was 
assessed by the intraclass correlation coefficient (ICC). 
All the analyses were conducted using SPSS software 
(v.19, SPSS Inc., Chicago, IL, USA) with the adoption 
of s significance level of 5% (P ≤ 0.05).
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Results
The intraclass correlation coefficient was used to 

verify the reproducibility of the mean values in the 
1RM tests. High correlation coefficients (r ≥ 0.99) were 
observed with no significant differences (P < 0.001) 
between the test and retest of 1RM.

Table 1 presents the results of the effects of the 
intensity and the type of platform on the number 
of repetitions, the total volume and the SEP. For the 
number of repetitions, significant differences were 
observed related to the intensity (P < 0.001) and the 
type of platform (P < 0.001). This result indicates that 
a  significantly higher number of repetitions at the 
intensity of 60% of 1RM compared to the intensity of 
80% of 1RM was observed as was also observed on the 
SP compared to the UP. For the same effort intensity, 
the effect size of the number of repetitions between the 
platforms was considered moderate (Table 2). 

Similarly, with respect to the total volume (repeti-
tions x load), significant differences were observed in 
the intensity (P < 0.001) and in the type of platform 
(P < 0.001) (Table 1). The total work was higher at the 
intensity of 60% of 1RM compared to 80% of 1RM and 
on the SP compared to the UP. For the same effort 
intensity, the effect size of the total volume between 
the platforms was considered small for the intensity of 
60% of 1RM and moderate for 80% of 1RM (Table 2).

The SEP analysis showed significant differences 
between the experimental conditions (X2=48.142, gl=3, 
P < 0.001) with higher values obtained at the intensity 
of 80% of 1RM when compared to 60% of 1RM and on 
the UP compared to the SP (Table 1). For the same effort 

intensity, the effect size of the SEP between the platforms 
was considered small at the intensity of 60% of 1RM 
and moderate at the intensity of 80% of 1RM (Table 2).

Discussion
The present study aimed to compare the acute ef-

fect of the bench press exercise performed on the UP 
and on the SP, at the intensities of 60% and 80% of 
1RM, on the strength performance and the SEP. The 
results showed that at both intensities (60% and 80% 
of 1RM) the exercise realised on the SP provided better 
strength performance. In reviewing the literature, no 
studies were found that verified the strength perfor-
mance by the number of repetitions and total volume. 
However, five studies assessed the effects of strength 
production in the bench press exercise in comparing 
the UP with SP [1,4,9,14,15]. 

Anderson and Behm [4] evaluated power output 
using electromyography. Ten healthy male subjects 
performed the bench press at 75% of 1RM on the 
bench and on the ball. The isometric strength pro-
duction was lower on the UP as compared to the SP. 
However, the isometric measure verifies the strength 
production only in a  determined joint angle. This 
method may not have practical application because the 
functionality of daily tasks requires the production of 
dynamic strength in unstable conditions. Despite the 
methodological differences, comparing the current 
study to the one reported by Anderson and Behm 
[4], it is possible that both the performance and the 
strength production were lower on the UP due to the 
necessity of joint stabilisation.

Table 1. Strength performance and perceived exertion after a bench press exercise session at 60% and 80% of 1RM performed 
in stable and unstable platform conditions (mean ± standard deviation and median [1st - 3rd quartiles], respectively)

60% SP 60% UP 80% SP 80% UP
RM (repetitions) 41.1 ± 8.1*≠ 34.5 ± 7.8* 22.3 ± 5.1≠ 18.1 ± 5.0

TV (repetitions x load) 1798.5 ± 405.5*≠ 1513.2 ± 397.7* 1300.5 ± 320.7≠ 1049.0 ± 286.4
PE (OMNI-RES) 5.0 (2.0) 6.0 (2.0)≠ 7.0 (2.0)* 8.0 (1.0)*≠

SP = stable platform; UP = unstable platform; RM = maximum repetitions; TV = total volume; PE = perceived exertion 
* significant difference between the intensities (60% vs. 80%); ≠ significant difference between the platforms (SP vs. UP); (P<0.05)

Table 2. Effect size and magnitude of the strength performance and perceived exertion following bench press exercise session 
with 60% and 80% of 1RM performed using stable and unstable platforms

60% SP vs. UP 80% SP vs. UP
RM 0.83 0.82

Magnitude Moderate Moderate
TV 0.71 0.83

Magnitude Small Moderate
PE 0.74 0.86

Magnitude Small Moderate
SP = stable platform; UP = unstable platform; RM = repetitions maximum; TV = total volume; PE = perceived exertion
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Regarding strength production, Goodman et al. [1] 
did not find significant differences in strength levels 
when assessing the bench press 1RM strength on the 
SP (bench) and the UP (Swiss ball). This result may 
be explained by the study limitation of not control-
ling the Swiss ball internal pressure, which must have 
resulted in a flattening of the circumference according 
to the overload of the test, causing more stability of the 
surface. Under this assumption, although in our study 
the internal pressure of the ball was also not controlled, 
the submaximal intensities used perhaps explained 
the differences observed in the strength performance 
between the platforms.   

The studies of�������������������������������� Anderson and Behm [4] and Good-
man et al. [1] suggest that the unstable platforms 
decrease the isometric strength production and are 
similar to the stable platforms in the 1RM strength. 
However,������������������������������������������������ Koshida et al. [9], ���������������������������investigating the instabil-
ity effect in the dynamic movements of 20 athletes 
who performed the series at 50% of 1RM for the 
bench press exercise on the bench and on the Swiss 
ball, showed a significant reduction in the strength in 
the exercise conducted on the Swiss ball. Our results 
with percentages of 60% and 80% of 1RM corroborate 
the findings of Koshida et al. [9], demonstrating that 
independent of the intensity, the strength generated 
on the UP is lower than that on the SP. The results 
of both studies do not provide an explanation of the 
reasons for the strength decrease on the UP, but the 
great activation demand of the muscles of the limbs 
and trunk is speculated.

Marinkovic et al. [14] assessed the differences in 
the 1RM strength after eight weeks of strength train-
ing using instability conditions in 50 physically active 
and inexperienced students.  The sample was divided 
into two groups (instability and traditional training) 
with bench press exercise training two times a week at 
50% of 1RM. The results do not corroborate the fact 
that the strength exercises when realised in unstable 
conditions are more effective for the improvement of 
the maximal muscle strength of ������������������inexperienced sub-
jects. In the present study, the strength performance 
in the bench press exercise performed on the UP and 
the SP was only verified in the acute setting. Our 
results are similar to the findings by Marinkovic et 
al. [14], although the latter study was conducted with 
inexperienced subjects. Another important factor  
to emphasise is that concerning strength, significant 
gains are recommended at percentages above 80% of 
1RM [22], which must have interfered with the results 
of the studies previously mentioned.

Recently, Saeterbakken and Fimland [15] compared 
the maximal loads of 6RM in the bench press on three 
surfaces: bench, balance disc and Swiss ball. Sixteen 
trained men conducted the exercise randomly on the 
three surfaces. The authors concluded that the subjects 

who executed the exercise on the SP showed higher 
6RM strength performance than that obtained under 
unstable conditions. Notably, this study has greater 
practical applicability because it used a higher number 
of repetitions compared to the aforementioned studies 
[1,4,9,14]. Despite the methodological differences in 
the assessment of the strength performance, the results 
of Saeterbakken and Fimland [15] are similar to ours 
with regard to the strength decrease in the unstable 
conditions.

Another important finding in our study was the 
increase in the SEP after the bench press exercise as 
realised on the UP at both intensities (60% and 80% 
of 1RM). This finding corroborates with the study 
of Marshall and Murphy [6], that analysed the SEP 
by the Borg scale using the same exercise at 60% of 
1RM and that concluded that the effort sensation was 
significantly higher on the Swiss ball than on the SP. 
These results may possibly be explained by the fact 
that the subjects were not familiar with the exercises 
under unstable conditions. According to Behm and 
Anderson [23], the exercises performed on unstable 
surfaces require greater activation of the auxiliary 
muscles and this observation might justify the higher 
effort sensation recognised by Marshall and Murphy 
[6] as was observed in the present study.

Recently, Panza et al. [16] compared the SEP 
(OMNI-RES) in the bench press at 80% of 1RM on an 
unstable platform and a stable platform. Ten trained 
men participated in the study and the results did not 
show significant differences between the surfaces. 
Although there are methodological similarities, for 
the same intensity, the study in question demonstrated 
a  higher SEP on the unstable platform. The small 
sample size used in the above study might possibly 
explain the divergent results.

In conclusion, our findings indicate that indepen-
dent of the intensity, the strength performance in the 
bench press exercise was better on the SP, whereas the 
SEP was higher on the UP. 

Conclusion
Our study supports the hypothesis that the strength 

exercise performed on the SP appears to provide 
better strength performance associated with a lower 
perceived effort. We suggest that during the elabora-
tion of a  strength training program, some exercises 
variations beyond the traditional exercises that use un-
stable platforms, such as the Swiss ball, be prescribed. 
Considering that the fitness population largely aims to 
achieve maximal physical results in minimal time, this 
methodology may assist in the adherence of physical 
activity practitioners because by performing unstable 
exercises, it is possible to maximize the heightened ef-
fects on the neuromuscular and neuromotor systems 
in training sessions involving limited time.
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Finally, some limitations of this study should be 
considered as, for example, was not controlled internal 
pressure of the Swiss ball and not the 1RM test was 
performed on unstable platform, however, we recom-
mend that further studies are conducted controlling 
such limitations.
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