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ABSTRACT
The objective was to compare the effect of dual-task and visual manipulation on postural balance of 
older physical activity practitioners and older and young adult non-practitioners. Fifty-one subjects 
were divided into four groups: Older Practitioners of Karate (OPK), Older Practitioners of Func-
tional Gymnastics (OPG), Non-practicing Older Adult Group (ONP), and Non-practicing Young 
Adult Group (YNP). The task was to remain in an upright, static position on a force platform, for 
40 seconds, with and without a cognitive dual-task, by means of an arithmetic sum, and visual ma-
nipulation, with and without a blindfold. The analyzed variables of the Center of Pressure (COP) 
were: area of   oscillation and mean amplitude of oscillation, in the mediolateral and anteroposterior 
directions. The results showed similar performances among the physical exercise groups (OPK and 
OPG) and the young adults (YNP), while the ONP presented greater postural oscillation in all 
conditions. In the visual condition, blindfolded, in the condition with the dual-task, the OPK, OPG, 
and YNP groups oscillated less, when compared to the condition without dual-task. Thus, it can be 
inferred that the practice of physical exercises, regardless of the modality, is effective in improving 
the postural control of older adults, with similar performances to the group of young adults, even in 
conditions with dual-task and sensory manipulation of vision.
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RESUMO
O objetivo do estudo foi comparar o efeito da dupla-tarefa e da manipulação visual no equilíbrio postural 
em idosos praticantes de diferentes modalidades de exercícios físicos, idosos e adultos jovens não praticantes. 
Participaram do estudo 51 indivíduos, subdivididos em quatro grupos: grupo de idosos praticantes de karatê 
(GPK), grupo de idosos praticantes de ginástica funcional (GPF), grupo de idosos não praticantes (GNP) e 
grupo de adultos jovens (GNP). A tarefa consistiu em permanecer, na posição ereta, sob plataforma de força, 
por 40 segundos, sem e com dupla-tarefa, por meio de soma aritmética e com manipulação visual, com e sem 
visão. As variáveis analisadas do Centro de Pressão (COP) foram: área de oscilação e amplitude média de 
oscilação, nos sentidos médio-lateral e ântero-posterior. Os resultados foram desempenhos semelhantes entre 
os grupos que praticavam exercícios físicos (OPK e OPG) e o de adultos jovens (YNP), enquanto o ONP 
apresentou maior oscilação postural, nas variáveis área e amplitude de oscilação. Na condição visual, com vi-
são e com a dupla-tarefa, os grupos OPK, OPG e YNP oscilaram menos, quando comparados a condição sem 
dupla-tarefa. Dessa forma, pode-se inferir que a prática de exercícios físicos, independente da modalidade, 
é eficaz no equilíbrio postural de idosos, com desempenho semelhante no grupo de adultos jovens, mesmo em 
condições com dupla-tarefa e manipulação sensorial da visão.

Palavras-chave: Envelhecimento; Atividade física e saúde; Equilíbrio postural; Dupla-tarefa.

Introduction
Maintaining postural stability is a complex process1, re-
quiring integration of the input signals between the vi-
sual, vestibular, and somatosensory systems to produce 
adequate postural balance2, and correct adjustments to 
musculature for the individual to remain in an upright 
position3. However, the aging process causes functional 

declines in some of these systems4.
 Some studies have shown physiological declines 

in the visual, vestibular, and somatosensory systems3,5. 
These declines can lead older adults to be more suscep-
tible to falls6, increased loss of autonomy7, greater fear 
of falling, and some walking disorders8. With regard 
to postural balance, this decline is also observed, being 
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more pronounced in the performance of dual-tasks8,9. 
 Some reasons why older people are more suscepti-

ble to postural imbalances are the need for more cog-
nitive resources10 and the decline in physical capaci-
ties11. In everyday tasks that involve the simultaneous 
performance of actions, such as reading, manipulating 
objects, visual monitoring, and walking, attention is 
divided, causing greater postural instability12. Some of 
these risk factors can be mitigated by physical exer-
cise13,14. In this case, regular physical exercise can pre-
vent falls in the older community in general, due to its 
effect on the mechanism of the postural control system, 
with improvements in cognitive and motor aspects14.

Studies comparing different modalities are wide-
spread in adolescent and adult populations15, however, 
little explored among older adults16, especially in mo-
dalities that include exercises which stimulate postural 
control, through greater instability during practice, in-
cluding dynamic and unipodal movements, such as the 
martial art of karate and functional training, which can 
have beneficial effects on the postural balance of older 
adults. Some authors17,18 discuss the positive effects of 
karate training, as a practice that influences efficient 
motor action responses. On the other hand, function-
al training is one of the most common modalities for 
older adults, the benefits of which involve motor coor-
dination, agility, balance, and strengthening of lower 
and upper limbs17.   

However, although there is a consensus that physical 
exercise practices have a positive impact on the aging 
process14,16, especially on gait and postural balance, it is 
not clear in the literature whether there are differences 
between the modalities practiced by older adults, espe-
cially in the performance of postural balance together 
with a dual-task. In addition, situations with sensory 
manipulation, such as a visual condition, by blindfolding 
the eyes during posture maintenance, may increase the 
differences between groups of older practitioners and 
non-practitioners of physical exercises and young adults.

The hypotheses of the current study were that the 
groups of older people who practice physical exercises 
would present less postural oscillation compared to the 
group of non-practitioners in the condition with du-
al-task. The two groups would be different from each 
other, with the group of Karate practitioners demon-
strating less instability. The groups of older people who 
practice physical exercises would perform similarly to 
young adults and be more susceptible to instability in 
the condition without visual information.

Thus, the objective of the current study was to com-
pare the effect of dual-task on postural balance in old-
er practitioners of different types of physical exercises, 
and older and young non-practitioners, in conditions 
with and without vision. 

Methods
This study is characterized as cross-sectional, with a con-
venience sample of older participants and young adults. 
The study included 51 volunteers, 30 women and 21 men.

Participants were subdivided into four groups: Old-
er Practitioners of Karate (OPK), 11 older adults (five 
men and six women); Older Practitioners of Func-
tional Gymnastics (OPG), 16 older adults (seven men 
and nine women); Non-practicing Older Adult Group 
(ONP), 12 older adults (five men and seven women), 
Non-practicing Young Adult Group (YNP), 12 young 
adults (four men and eight women).

As inclusion criteria for the older groups (OPK, 
OPG, and ONP), participants were required to be be-
tween 60 and 75 years of age, not have motor limita-
tions that could influence the performance of experi-
mental tasks, neurological diseases, or hearing loss, and 
know how to read and write. All of these aspects were 
self-reported by the participants through an anamne-
sis. They were also required not to have cognitive im-
pairments, assessed by the Mini-Mental State Exam 
(score> 22 in the MMSE), considering schooling19. 
The YNP were required to be between 20 and 35 years 
old, not have cognitive and physical limitations that 
compromise the task, and not have practiced physical 
exercise in the previous six months. 

The Baecke questionnaire adapted for older adults20 
and the Baecke questionnaire for the YNP were ap-
plied to measure the practice of physical activity in 
the groups. Table 1 presents the characteristics of the 
participants. No differences were observed in the older 
groups between anthropometric measurements related 
to height and body mass. 

There were differences between the groups with re-
gard to height, body mass, and BMI (p < 0.05), with 
the YNP showing the lowest mean of the analyzed val-
ues. When considering the educational level, the OPK 
presented more years of study when compared to the 
OPG and ONP (p < 0.05). This difference was also ob-
served when analyzing the MMSE of the OPK, who 
presented higher scores when compared to the OPG 
and ONP. The YNP, on the other hand, presented a 
higher number of years of study when compared to the 



3

Martins et al. Rev Bras Ativ Fís Saúde. 2019;24:e0107 Effect of dual-task and visual manipulation on the postural balance 

older groups (OPK, OPG, and ONP). Regarding the 
level of physical activity, the ONP showed a significant 
difference compared to the OPK and OPG (p < 0.05).

A structured interview was carried out with par-
ticipants through a questionnaire, referring to issues 
such as lifestyle, education, pre-existing diseases, drugs, 
history of falls, depression, fear of falling, and physical 
exercise practices in the previous six months. 

The older adults were recruited in the places where 
they practiced their modalities of physical exercises and 
the ONP at an activity aimed at older adults, where bi-
weekly meetings were held to address topics on aging, 
with crochet and computer workshops. For the OPK 
and OPG, participants were required to have partic-
ipated in their practices continuously for the previous 
six months, with a minimum time in practice of one 
year (Functional Gymnastics and Karate).  The OPK 
and OPG practiced their modality in three sessions a 
week, with each training session lasting one hour. The 
frequency of presence in classes was self-reported and 
reported by the teachers of the classes.

The evaluations took place at the Functional Evalua-
tion and Human Motor Performance Laboratory of the 
State University of Londrina. The participants were in-
dividually evaluated by the laboratory team, composed 
of the researcher and two other assistants, previously 
trained to perform the tasks. Participants in all groups 
were previously informed about the objectives and pro-
cedures adopted in the study. After clarification, all par-
ticipants signed the Free and Informed Consent Form. 
The procedures adopted in the study followed the crite-
ria of ethics in research with human beings, according to 
Resolution no. 466/2012 and Resolution no. 510/2016 

and approved by the Research Ethics Committee of the 
local University, under opinion no. 287/2011.

The postural balance test consisted of the partici-
pants remaining in an upright, static position, for 40 
seconds, on a force platform, with bare feet and arms 
extended at their sides. The support base adopted dur-
ing the test was semi-tandem (ST). The participant 
chose the foot to place in front, after familiarization 
with the posture, and was required to perform all con-
ditions with the same foot forward. The experimental 
conditions outlined for the study included: without 
dual-task and with vision (STCV); without dual-task 
and without vision (STSV); with dual-task and with 
vision (DTCV), and with dual-task and without vi-
sion (DTSV).  Three attempts were performed in each 
condition, with an interval of thirty seconds between 
attempts and sixty seconds between conditions. The or-
der of conditions was randomized for all participants, 
by means of a draw.

In the condition with manipulation of the visual 
stimulus, with vision, the participants were asked 
to stare at a black visual mark (14.5 cm high x 14.5 
cm wide x 4 cm thick), positioned on the wall, at the 
height of the eyes, a distance of two meters from the 
center of the platform. In the condition without vision, 
the participants were required to remain in the same 
position as the condition with vision, however, with a 
blindfold to occlude the visual information.

After the initial procedures, the participants were 
taken to the force platform for the familiarization session 
and then to perform the proposed experimental tasks. 
For the safety of the participants, during the experimen-
tal conditions, the support team was always close to the 

Table 1 – Characterization of participants: anthropometric and cognitive variables, time of practice, schooling, and level of physical activities (n = 51)

Variables
Groups*

OPK
(n = 11)

OPG
(n = 16)

ONP
(n = 12)

YNP
(n = 12) p**

Age (years) 69.83 (±3.88) 69.91 (±4.49) 70.91 (±4.44) 24.15 (±4.08) 0.004

Stature (cm) 161.50 (±8.85) 155.84 (±7.73) 159.79 (±8.81) 170.19 (±9.25) 0.003

Body mass (kg) 69.00 (±15.64) 67.86 (±12.28) 76.58 (±6.58) 66.12 (±11.93) 0.001

BMI (kg/cm2) 26.23 (±4.23) 27.02 (±4.45) 30.12 (±2.03) 22.75 (±3.28) 0.003

Time of practice (years) 4.5 (±3.7) 5.2 (±2.7) --- --- 0.990

MMSE 26 (±3.0) 23.5 (±3.0) 23.5 (±2.0) --- 0.005

Schooling (years) 5.9 (±2.6) 3 (±3.4) 3 (±2.5) 11 (±3.1) 0.004

BPAQ 14.87 (±2.29) 15.29 (±4.20) 7.65 (±1.62) 9.47(±2.8)*** 0.005

*One Way ANOVA = mean values with standard deviation; BMI = body mass index; MMSE = Mini-Mental State Examination; BPAQ = Phys-
ical activity questionnaire adapted for the elderly (Baecke); **Tukey’s post hoc; ***Baecke questionnaire for young adults. OPK = older practitioners 
of Karate; OPG = older practitioners of Functional Gymnastics; ONP = older adult non-practitioners; YNP = young adult non-practitioners.
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area of the force platform to assist if necessary.
The dual-task condition consisted of the perfor-

mance of summing numbers previously recorded and 
presented by sound stimulus and multimedia ampli-
fiers, positioned one meter behind the participants. 
The presentation interval between one number and the 
next was 3.33 seconds. All participants were previous-
ly instructed to add 12 numbers mentally and without 
the aid of the hands or any other part of the body that 
could influence the postural condition.   

 The numbers used for the mathematical operation 
(sum) varied from one to three, with 12 predetermined 
combinations, being randomized in each condition, 
with the same final sum, with only the location of the 
numbers changing. Before starting the calculation, an 
auditory command indicated the beginning of the task 
and the participant was instructed to keep their eyes 
fixed on a black visual mark or blindfolded and, only 
after the end of the 40 seconds of the task, inform the 
evaluator of the result of the final sum. 

To evaluate the postural balance, a force platform was 
used. Calculation of the Center of Pressure (COP) was 
derived from a sampling of 100 Hz. All the recorded 
strength signals were filtered with a low bandwidth filter 
of 35 Hz and of second order (Butterworth filter). For 
the acquisition and treatment of equilibrium parameters, 
the Bioanalysis software of the BIOMEC400 platform 
was used, which is compiled with MATLAB analysis 
routines (The Mathworks, Natick, MA). The main equi-
librium parameters based on the COP were computed.

For the evaluation of postural balance, the follow-
ing variables were obtained from the COP: area of dis-
placement of the COP (cm2), calculated through the 
area of the ellipse that encompasses 95% of the total 
amplitude and mean amplitude of displacement of the 
COP, in the anteroposterior (AP) and mediolateral 
(ML) directions (cm).

After collecting the COP variables, the mean of the 
three attempts was used for the analyses. The validi-
ty and reliability of the balance parameters calculated 
using this platform and software were evidenced by a 
previous study16. 

For the categorization of the results of the du-
al-task, the data were transformed into scores from 1 
to 4, in which the highest score was four and the lowest 
one. The scoring was performed as follows: 1 - Error in 
the sum, far from the acceptable margin of error (sum 
greater than or less than five numbers from the correct 
sum); 2 - Error in the sum of four numbers above or 

four numbers below the correct result (+4); 3 - Error in 
the sum of two numbers above or two numbers below 
the correct result (+2); 4 - Correct sum.

For the statistical analysis, the normality of the data 
was verified through the Shapiro Wilk test, the homoge-
neity of the variances by the Levene test, and the sphe-
ricity through the Mauchly test, for ANOVA Two Way, 
with repeated measures. To characterize the sample and 
compare the variables, ANOVA One Way was used.

The results of the evaluation of postural balance 
met the assumptions for statistical analysis using the 
ANOVA Two Way test with repeated measures. The 
ANOVA Three Way test was used to compare postural 
balance: four groups versus two task conditions (with 
and without dual-task) versus two visual conditions 
(with and without vision), with repeated measures on 
the last two factors. To identify the statistical differ-
ences between groups, tasks, and visual condition, the 
Tukey test was used as a post hoc.

For the analysis of the dual-task score, the Kruskal 
Wallis non-parametric test was used for the groups and 
to identify the differences, the Mann Whitney U Test 
was used as a post hoc. The level of significance adopt-
ed was 5%.   

Results 
For variables related to postural balance, the mean 
values of the COP sway area are shown in Figure 1. 
Regarding the comparisons between groups, effects 
were verified between groups [F (3; 47) = 13.07; p < 
0.01], between tasks [F (3; 41.47) = 13.07; p < 0.01], 
and between visual conditions [F (1; 47) = 155.58; p 
< 0.01]. It was also possible to identify an interaction 
between groups and visual condition [F (3; 47) = 3.48; 
p < 0.05]. 

The effect between groups and visual condition was 
identified by the post hoc test, with differences between 
the groups in the STCV and DTCV conditions and 
also in the STSV and DTSV, with the ONP group 
demonstrating greater oscillation of the COP in the 
two conditions, differing from the other groups (OPK, 
OPG, YNP), with p <0.05.

For the intragroup analysis, in the STCV and 
STSV conditions, the OPK, OPG, and ONP groups 
showed differences, with a greater displacement area of 
the COP in the STSV condition (p < 0.05) and in the 
DTCV and DTSV conditions, the OPK, OPG, and 
ONP groups showed greater oscillation in the DTSV 
condition (p < 0.05).
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In the DTCV and DTSV conditions, the OPK, 
OPG, and ONP groups showed greater oscillation in 
the DTSV condition (p <0.05). The condition of the 
visual task was disturbing for all groups, with an in-
crease in the area of oscillation in the condition with-
out vision.

Figure 1 – Values presented as mean and standard deviation of the 
groups, in the area of COP oscillation, in the different conditions of 
the tasks, with and without dual-task and with and without visual 
information.
a = significant difference between ONP and the OPK, OPG, and 
YNP groups, under STSV and DTSV conditions; b = significant 
intra-group difference, under STCV and STSV conditions; c = 
significant intra-group difference, under DTCV and DTSV con-
ditions; STCV = without dual-task and with vision; DTCV = with 
dual-task and with vision; STSV = without dual-task and without 
vision; DTSV = with dual-task and without vision; OPK = older 
practitioners of karate; OPG = older practitioners of Functional 
Gymnastics; ONP = older adult non-practitioners; YNP = young 
adult non-practitioners.

For the variable mean amplitude of oscillation of 
the COP, in the AP direction (Figure 2), significant 
differences were observed. These differences were iden-
tified with an effect for group [F (3; 47) = 14.503; p < 
0.001], task condition [F (1; 47) = 5.8069; p < 0.001], 
and visual condition [F (1; 47) = 63.685; p < 0.001]. 

The OPK showed less oscillation with significant 
differences from the ONP under STSV and DTCV 
conditions (p < 0.05). The participants in the ONP 
group showed greater displacement of the COP in the 
condition without vision when compared to the condi-
tion with vision (p < 0.01).

For the mean amplitude of oscillation of the COP, 
in the ML direction (Figure 3), there was greater oscil-
lation between the groups, being more evident in the 
condition without vision. The analysis of variance iden-
tified these differences, indicating an effect between 
groups: [F (3; 47) = 10.60; p < 0.001], task condition 
[F (1; 47) = 9.84; p < 0.001], and visual condition [F (1; 
47) = 151.30; p < 0.001]. 

The post hoc test identified differences between the 
groups, with the ONP showing greater amplitude of 
COP oscillation in the ML direction, when compared 
to the other groups (p < 0.001). 

For the effect of the visual condition and without 
dual-task, the OPK, OPG, and YNP groups showed 
greater oscillation in the STSV condition (p < 0.05). 
However, with respect to the effect of the visual con-
dition with dual-task, it was evidenced that the ONP 
and YNP groups presented greater displacement of the 
COP in the DTSV condition when compared to the 
DTCV (p < 0.05).

In the dual-task condition, there was no significant 
difference for the other groups (p > 0.05). The OPK 
presented decreased amplitude of oscillation, showing 
the effect of the cognitive task on postural balance. This 
variable was even more evident in the comparison with 
and without vision, with the OPK oscillating less in 
the intra-group evaluation (p < 0.001). 

Figure 2 – Values presented as mean and standard deviation, in the 
amplitude of oscillation of the COP, in the AP direction, in the 
different conditions of the tasks, with and without dual-task and 
with and without visual information.
a = significant difference between the OPK and ONP groups, under 
STCV/DTCVSTSV, and DTSV conditions; b = significant differ-
ence from ONP, in STCV and DTCV conditions; STCV = without 
dual-task and with vision; DTCV = with dual-task and with vision; 
STSV = without dual-task and without vision; DTSV = with 
dual-task and without vision; OPK = older practitioners of karate; 
OPG = older practitioners of Functional Gymnastics; ONP = older 
adult non-practitioners; YNP = young adult non-practitioners.

The dual-task data were analyzed by score (from 
1 to 4) and presented as a percentage (Figure 4). The 
Kruskal Wallis test identified differences in the du-
al-task between groups [H (3; 51) = 10.448; p = 0.015], 
with differences between the YNP and OPG in the 
DTSV condition, with better performance for the 
YNP (p < 0.05) and between the YNP and ONP in 
both conditions (p < 0.05). 
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Figure 3 – Values presented as mean and standard deviation of 
the groups, in the amplitude of oscillation of the COP, in the ML 
direction, in the different conditions of the tasks, with and without 
dual-task and with and without visual information.
a = significant difference between the ONP group and the other 
groups in the STCV and DTCV conditions; b = significant in-
tra-group difference in STSV and STCV conditions; c = significant 
intra-group difference in DTSV and DTCV conditions. 

Figure 4 – Relative values of dual-task, mental adding, in conditions 
with and without vision. 
a = Significant intra-group difference in DTSV (OPK and YNP); b 
= Significant difference between the ONP and YNP groups, DTSV 
and DTCV conditions. 

In Figure 4, it can be seen that the YNP performed 
better in the cognitive task, with a higher percentage 
of correct answers without any errors. The OPK group 
was consistent in their correct answers, presenting 50% 
correct answers, a performance similar to the OPG. 
However, in the condition with vision, the OPK ob-
tained a greater number of errors (25%) compared to 
the other groups. The OPG was shown to be consist-
ent in the successes and errors in both conditions. The 
ONP, in the DTCV condition, obtained 44.4% correct 
answers. In the absence of visual information, there 
was a drop in performance (33.3% correct answers), 
as well as an increase in the number of relative errors 
from 14% to 25%.

Discussion
The aim of the current study was to compare the effect 
of the dual-task on postural balance in older people 
who practice different types of physical exercises, and 
older and young adults who do not, in conditions with 
and without vision.

The study hypotheses established were: the groups 
of older people who practice physical exercises would 
present better postural balance when compared to 
non-practitioners, the groups would be different from 
each other, with the OPK showing better postural 
balance when compared to the group of functional 
gymnastics practitioners; the OPK and OPG would 
present similar performances to the YNP, in the condi-
tions of postural balance with dual-task, and the older 
groups would present a detriment in the variables of 
postural control, in the condition without vision. 

When analyzing the results of the study, the effect 
of the dual-task was observed on the postural balance of 
older people who practice physical exercises, non-prac-
titioners, and young adults. The groups of older people 
who practiced physical exercises presented results simi-
lar to those of the young adults, confirming the hypoth-
esis that they would have better postural balance than 
non-practitioners, oscillate less in conditions with du-
al-task, with and without vision. However, they did not 
differ between each other, refuting the study hypothesis 
that predicted better performance of the OPK.

Through the analysis variables related to balance, it 
was possible to verify the effect of the dual-task. In the 
mean amplitude of oscillation, in the AP direction, the 
effect of the cognitive task condition was more evident for 
the OPK, with a decrease in the oscillation of the COP.

For the mean amplitude, in the ML direction, due 
to the characteristic of the support base adopted, semi 
tandem, the groups tend to oscillate more in this direc-
tion. Both with and without vision, an effect of cogni-
tive task was observed, with the OPK, OPG, and YNP 
presenting decreased oscillation in the conditions with 
dual-task, The ONP oscillated more when compared 
to the other groups, showing a greater propensity to 
instability and postural imbalances.

Regarding the manipulation of visual information, 
the hypothesis was confirmed, with all groups demon-
strating greater oscillations in conditions without vi-
sion. This differentiation was also observed for the YNP.

The decrease in postural oscillation in older adults 
has been addressed by different studies in tasks such 
as mental counting, verbal reaction time, and special 
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memorization, with the tasks being performed both in 
the upright posture and during gait21. Studies9,22 indi-
cate that when the difficulty of the task increases, such 
as a decrease in the support base, instability of the plat-
form, or a high degree of complexity in the task, for 
example, older people tend to allocate more attentional 
resources to postural control, leading to decreased per-
formance in the cognitive task. 

The results corroborate the findings of Bergamin et 
al.23 and Burcal et al.24 who observed an improvement 
in postural balance when adding an arithmetic calcula-
tion as a secondary task. These results can be explained 
by the fact that the participants focus on the cognitive 
task and not only on the postural task, also optimizing 
postural balance. In addition, the authors stressed that 
a concurrent cognitive task can make postural muscles 
more tense, resulting in the adoption of compensatory 
strategies, thus reinforcing posture recovery25.

In the results of the cognitive task, it was possible 
to observe that the YNP performed better than the 
older adults with a greater number of correct answers, 
under the conditions analyzed. There is the possibili-
ty of allocating primary attention to posture, placed as 
“posture first”26, being that it can be allocated to guar-
antee postural stability, potentially affecting the results 
in the performance of the cognitive task. The results of 
the present study corroborate, in part, this primordi-
al allocation model for posture, since the older adults 
demonstrated the ability to maintain performance of 
postural control, managing to decrease their oscillation 
and perform the cognitive task.

Some authors27 argue about the inverted U hypoth-
esis between cognitive demand and postural oscillation. 
Low cognitive demand increases the level of excitation, 
with excellent regulation of postural oscillation, how-
ever, when there is high cognitive demand, even higher 
levels of arousal occur, leading to a decrease in postural 
performance27. 

Thus, it can be inferred that the older adults bene-
fited from the dual-task (mental counting), with func-
tional modulation of the upright posture and results 
similar to that of young adults. These results can be 
observed in the present study in the sensory condition, 
without the blindfold, through the possible visual cues 
used in the perception-action of the movement.

Some studies, such as those of Lamoth & Heuvel-
len28 and Boisgontier et al.29 corroborate our results, 
demonstrating a decrease in postural oscillation with 
the cognitive task and with performance of the older 

group similar to that of young adults. Some factors may 
have been responsible for these results. There may have 
been a better sensorimotor integration of the group of 
older people practicing physical exercises, as well as 
more efficient postural corrections.

Regarding the results of the OPK and OPG groups, 
there were no differences between them, refuting the 
study’s hypothesis. It can be inferred that this was due 
to the characteristics of the two practices analyzed, since 
both emphasize body awareness and balance, with training 
aimed at benefits for physical and functional capacities. 

In this sense, Okubo et al.12 address the impor-
tance of specifics in training. The authors explain about 
models of motor skill practices and training methods 
that use different neuropsychological and sensorimotor 
mechanisms, to present greater transfer possibility to 
the daily life of older adults and, thus, avoiding possible 
falls, with more efficient postural reactions11.

One factor that did not influence the relationship 
with the postural balance task and the dual-task was 
the level of schooling between the OPK and OPG 
groups. As observed in the characteristics of the 
groups, the OPK group participants had a higher score 
in the MMSE, with the possibility of this being related 
to a higher level of schooling and not just the regu-
lar practice of activities related to the karate modality. 
Schooling level was one of the main influences on the 
cognitive performance of older adults30.

Regarding postural balance, those studies found 
no differences between groups who performed motor 
practices. Regarding the group of older people who did 
not practice physical exercises, studies indicate greater 
postural sway when there is an absence of sensory in-
formation5, corroborating the data found. 

The motor and cognitive performances of the OPK 
and OPG groups are emphasized, and it is possible to 
observe that, even in conditions characterized as more 
complex, such as the decrease in the support base, con-
dition with vision, and dual-task, the results presented 
were similar to those of young adults. 

These results corroborate studies13,14 that indicate 
the benefits of physical exercise practice, regardless 
of the modality, as a means for maintaining and im-
proving the physical and functional capacities of older 
adults, more specifically postural balance. 

Some limitations can be attributed to the study: the 
number of participants per group. The characteristic of 
the study is cross-sectional, with a cut off of a moment, 
in which controlling the important variables for train-

https://www.ncbi.nlm.nih.gov/pubmed/?term=Boisgontier MP%5BAuthor%5D&cauthor=true&cauthor_uid=23911924
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ing such as volume, intensity, and number of sessions, 
are more difficult to compare. 

However, in general, it was possible to observe im-
portant results for older practitioners of physical ex-
ercises. Regardless of the modality, if performed cor-
rectly, with supervision, intensity control, volume, and 
exercises that can stimulate physical, cognitive, and 
motor capacities, there may be better transfer to motor 
skills and everyday tasks. 

Thus, the importance of the practice of well-struc-
tured physical exercises and with various stimuli for 
older adults was demonstrated, reducing the effects 
and declines caused by aging and proving to be an ef-
fective way to minimize the effects of aging on physical 
and functional capabilities.
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