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RESUMO | INTRODUGAO: O processo natural de envelhecimento
leva os sistemas do corpo humano ao declinio de suas fungdes.
E consenso na literatura que a atividade fisica direcionada para
idosos promove efeitos positivos na manutencdo da satide destes,
promovendo reducdo da perda de massa muscular, ganho de fle-
xibilidade e aumento da resisténcia cardiorrespiratéria. OBJETIVO:
Avaliar o equilibrio de idosas praticantes de diferentes modalida-
des esportivas. METODOS: A amostra de idosas integrantes de di-
ferentes grupos de atividades esportivas, e idosas residentes em
uma instituicdo de longa permanéncia. Todos 0s grupos possuiam
15 voluntérias, a saber: capoterapia (GCa), hidroginastica (GH), gi-
nastica (GG), treinamento de forca (GTF) e grupo controle (GC). As
participantes tiveram sua massa corporal, estatura, cirtormetria
da cintura e quadril avaliados. A avaliagdo do equilibrio das volun-
tarias foi realizada através do teste de equilibrio unipodal com e
sem restricdo visual, nesta ordem. As diferengas entre os grupos
foram verificadas através da analise de variancia ANOVA One Way,
p<0,05. RESULTADOS: As atividades de treinamento de forca sur-
tiram efeito positivo no equilibrio sem restricdo visual, enquanto
que as voluntarias da capoterapia demonstraram melhor desem-
penho no equilibrio com restricdo visual. CONCLUSAO: Atividades
que englobem diversas modalidades parecem ser mais eficientes
para manter um adequado equilibrio de idosos.

PALAVRAS-CHAVE: Idoso. Equilibrio. Atividade fisica.

ABSTRACT | INTRODUCTION: The natural process of aging leads
the systems of the human body to decline in function. There is
a consensus in the literature that physical activity directed at the
elderly promotes positive effects on maintaining their health,
promoting reduction of muscle mass loss, flexibility gain and
increased cardiorespiratory resistance. OBJECTIVE: To evaluate
the balance of elderly women practicing different sports.
METHODS: A sample of elderly women from different groups of
sports activities, and elderly residents in a long-term institution.
All groups had 15 volunteers, namely: capotherapy (GCa), water
aerobics (GWA), gymnastics (GG), strength training (GST) and
control group (GC). The volunteers had their body mass, height,
waist cirtormetry and hip evaluated. The balance evaluation of the
volunteers was performed through the unipodal balance test with
and without visual restriction, in this order. Differences between
groups were verified by one way ANOVA, p <0,05. RESULTS: The
strength training activities had a positive effect on balance without
visual restriction, while capotherapy volunteers showed better
performance on balance with visual restriction. CONCLUSION:
Activities that encompass several modalities seem to be more
efficient to maintain an adequate balance of the elderly.

KEYWORDS: Elderly. Balance. Physical activity.
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Introduction

The natural process of aging, typical to humans,
is characterised by its progressive character and
gradual and leads to lose of functional abilities of the
body, with psychological alterations and motor’. In
Brazil and in the world has been noting an increase of
elderly individuals, by the Census of 2010 Brazil had
a total of 20,590,599 elderly, which corresponded to
10% of the total population. Currently, it is estimated
that the elderly population is 26 million2.

The natural aging process takes the systems of the
human body to the decline of its functions. The
musculoskeletal system has reduced strength and
muscle mass (sarcopenia), while the cardiovascular
system evolves with a reduction in the capacity of
contraction and adaptation to different degrees of
effort, the nervous system, that suffers with atrophy
and reduction in the volume of the cortex, reduction
in the number of neurons and neurotransmitters.
The latter features intimate relationship with the
decrease of the adaptive responses of balance3“.

Such changes caused by aging directly influence
the quality of life of the elderly, due to the limitation
that imposes, thus putting your health at greater
vulnerability. The reduction of the functional capacity
of the systems directly implies the independence of the
elderly, making it more susceptible to adverse events,
such as the emergence of chronic non-communicable
diseases (CNCD)°. The combination of deficits of the
body during the natural process of aging has direct
consequences on the balance of elderly individuals, in
most cases providing harmful effects®.

Between the consequences which arise with deficits
in balance, the fall event deserves to be highlighted.
The fall stems from an accidental event where the
subject changes position, going to a lower level in
comparision to the actual position’. The fall may
represent failure, loss of function, and lead to a
syndrome of immobility, moreover, causes physical
and psychological damage, caused by the reduction
in autonomy and independence. The fall can be
responsible for fractures, as well as those of hip, and
by a large number of hospitalization in the elderly?.

Itis a consensus in the literature that physical activity
directed to the elderly promotes positive effects in
the maintainece of health, promoting reduction of
loss of muscle mass, gain flexibility and increase
cardiorespiratory endurance®. Physical activity may
improve and/or maintain the functional capacity
of the elderly, impacting positively on control and/
or prevention of CNCD associated to sedentary
lifestyle, such as coronary artery disease, Diabetes
Mellitus (DM), hypercholesterolemia, Systemic
Arterial Hypertension (SAH); in addition to improve
the balance and coordination™.

The physical exercises cooperate to postpone and
minimise the effects that the natural process of
aging affects the elderly population. In this way the
regular practice of physical activity is an ally to reduce
susceptibility to the event fall in the elderly, through
an increase that promotes the balance of these
individuals''?, however, studies do not specify which
type of physical activity is the most appropriate to
reduce balance deficits in the elderly. With this in view
the present article aimed to evaluate the balance of
elderly practitioners of diferente sports.

Methods

Thisisacross-sectional study, quantitative, descriptive
and observational study, conducted with the elderly
members of different groups of sports activities,
and elderly residents of a rest home institution.
The inclusion criteria adopted for the research were:
elderly individuals (=60 years), practitioners of a
sport in a regular way, with physical and functional
autonomy, with medical release to perform certain
modality and who do not make use of medications
that can interfere in the postural balance. Individuals
that presented with cognitive and motor disorder,
or diseases that could influence directly the balance
were considered in the exclusion criteria.

The elderly practitioners of physical activities were
recruited in two centers (Sesc Ceilandia and Vila
Olimpica Parque da Vaquejada) which provides
activities for the elderly, among which were included
in the study, capotherapy (GCa, n = 15), water aerobics
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(GWA, n =15), Gymnastics (GG, n = 15) and strength training (GST, n = 15). And the elderly who were part of the control
group (GC, n = 15) were recruited from Sdo Vicente de Paula Institution. Both centers are located at the Federal District.

The study was guided by Resolution 466/2012 of the National Health Council (NHC) which regulates the studies
with humans, all procedures related to data collection and analysis took place after approval by the Committee
for Ethics in Research of the Catholic Uniersity of Brasilia, under protocol n°® 014/2007. The volunteers confirmed
their participation in the study by signing the Informed Consent Form (ICF).

The data collection was divided into two stages, the first consisted in an interview where data were collected regarding
the anthropometric characterization and cirtometry waist and hip circumference, this in order to calculate the waist-
hip ratio (WHR). The classification of the WHR divides the subjects at low risk (WHR <0.76), moderate (WHR between
0.76 to 0.84) and high risk (WHR between 0.85 to 0.90)'3. The second stage was the evaluation of the balance of the
volunteers through Unipodal balance test with and without visual restriction, in this order™.

The data were presented in the form of descriptive statistics, using the procedures of average and standard

deviations. And in order to observe differences between groups analysis of variance ANOVA One Way was
calculated with a significance level of p<0.05. All data were calculated using the program SPSS version 17.0.

Results

The data regarding the average age, body mass, height, body mass index (BMI), cirtometry and WHR of all five
groups are described in table n° 01.

Table 1. Averages of age, body mass, height and cirtometry and elderly classifications of two centers of the Federal District, 2010

GC GG GWA GST GCa
(n=15) (n=15) (n=15) (n=15) (n=15) X
Variaveis
X+SD X+SD X+SD X+SD +SD
Average (years) 70.93 + 5.6% 66.0+7.0 67.4+4.7 65.1+4.8 62.9+2.8%*
Body mass (kg) 60.61£10.2 71.6+£13.2 60.0+9.8 64.9+8.3 72.1£10.9
Height (meters) 1.48+0.05t 1.55+0.5 1.50+0.5 1.56+0.03 t 1.54+0.6
BMI (kg/m?) 27.3+4.8 30.216.0 26.5+3.8 26.5+3.4 30.1+4.0
Class.BMI 1.7+0.8 2.4+1.0 1.6+0.7 1.69+0.63 2.3x0.8
Waist 90.1+8.2 92.4+9.3 86.0+7.4 86.316.7 91.9+7.4
Hip 100+£8.8 107.2£11.2 99.249.4 99.7£ 8.3 104.2+5.7
WHR 0.91+0.08 0.85+0.05 0.87+0.05 0.86+0.05 0.871£0.04
Class. WHR High High High High High

BMI - Body Mass Index
WHR - waist-hip ratio e Class. WHR - cardiac risk classification by waist-to-hip ratio
*1. Significant difference control group vs. capotherapy group

t2- Significant difference control group vs. strength training group
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After the analysis of variance (One Way) it was observed that the variable balance without visual restriction, the
GC reached lower value when compared with the GST. It was also shown lower value of the same variable in the
GCa when compared with the GST. As for the variable balance with visual restriction the GC had a time less when
compared with the GST and the same also showed a significant disadvantage when compared with the GCa.

Table 2. Balance evaluation of elderly women practicing different sports through the one-legged test, Federal District, 2010

GC GG (n GWA GST GCa
(n=15) =15) (n =15) (n=15) (n=15)
Variables
X+5SD X+SD X+SD X+SD X+5D
Balance Without V.R. (seg) 6.3+4.7 t 09.07+13.4 6.5¢8.6 % 18.5£10.0 1§ 6.7£10.79 $8
Balance With V.R. (seg) 244231 6.5+3.9 6.3+3.9 3.67+3.08 1§ 10.3+4.0 8

Balance Without V.R. - balance without visual restriction and Balance With V.R. - balance with visual restriction
§- Significant difference strength training group vs. capotherapy group

* - Significant difference control group vs. capotherapy group

t - Significant difference control group vs. strength training

i Significant difference water aerobics group vs. capotherapy

Discussion

This article aimed to evaluate the balance, with and without visual restriction, of elderly women practitioners of
different sports modalities. The changes that result from the natural aging process directly influence the balance
of these individuals, a set of morphological, functional, biochemical and psychological changes are involved in
decreasing the functional performance of the elderly®. This fact influences the postural balance of the elderly,
where structural alterations combined with functional losses of the sensory and motor systems are responsible
for causing deficits in the balance maintaining system'.

In the present study, the mean age of the GC was superior comparing to other groups, and presenting even
smaller stature and increased cardiac risk classification by the WHR. The volunteers from the GC did not practice
physical activities and were residents of a rest home institution . A study' conducted in Sdo Caetano do Sul-SP
evaluated the association between the gear and the functional capacity and physical fitness in institutionalized
elderly, 69 volunteers of both genders were evaluated through the tests of normal speed of cycling, maximum
speed of cycling, cadence of steps, unipodal test of 30 seconds and Timed Up and Go (TUG). The authors showed
that the greater the age the lower is the length of the last step and, on the other hand the greater the time of static
equilibrium, the higher the amplitude of the gear. In the present study the GC presented lower average balance
in two ways, with and without visual restriction, it is suggested that not performing physical activity on a regular
basis may have contributed to such findings.

The evaluation of the WHR demonstrated that all volunteers of the groups had shown values considered high
risk. A survey' held in MG evaluated the WHR of 8 elderly participants in a group of gymnastics, the group had
gymnastics classes 2 times a week, with a duration of 60 minutes each, the volunteers had their body mass and
height measured for the calculation of the BMI, and cirtometry waist and hip circumference for the calculation of
WHR. The authors identified three volunteers with moderate WHR, four with high WHR and an elderly with WHR
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too high. Although in both studies the volunteers are
practitioners of physical activity, except for the control
group in the present study, the presence of high WHR
draws attention to the risks of cardiovascular events
to which they are exposed, the elderly, and the
incentives the practice of physical activity on a regular
basis must be laid to minimise such effects’®.

In the evaluation of the balance without visual
restriction the GG presented higher average to GC,
GWA, and GCa, however, has not exceeded the GST.
In the evaluation of the balance with visual restriction
the GG presented higher average in the GC, GWA,
and GST, however, the mean of the GCa was higher
in this question. The gymnastics is an activity that
improves the flexibility of individuals and provides
a maintenance of range of motion (ROM), agility,
balance and coordination, important in the joints of
the lower limbs for realization of gait'°.

A clinical trial®® had for objective to evaluate
the effects of the training of balance and motor
coordination, systemized and supervised, that would
reduce the propensity to falls in the elderly. All
volunteers have already performed cardiopulmonary
rehabilitation protocol and to individuals in the
experimental group were added to the training
of balance and motor coordination, the exercises
were performed three times per week, during 12
weeks. The authors were able to conclude that the
protocol of balance and motor coordination has had
a positive effect on the improvement of static and
dynamic balance and coordination, decreasing the
propensity to falls of volunteers who participated
in the experimental group. In the present study,
all participants except the GC showed satisfactory
performance in the balance assessment tests,
reflecting the protective effect that regular physical
activity promotes, minimizing the balance deficits
that the natural aging process causes, thus making
the elderly less susceptible to the fall event'™?',

The elderly population showed a reduction of
the regular practice of physical activity, it directly
influences the emergence of CNCD and the reduction
of functional capacity, its practice must be encouraged
because associates directly to an improvement

in quality of life and independence to carry out its
activities®. The GWA showed lower BMI groups GC, GG
and GCa, but the result was very similar to the GST, in
the classification of the BMI, the GWA showed a lower
classification to other groups, a fact which must have
been influenced by the average height of the group.

A study? conducted a comparison of three protocols
of exercises, exercises on the ground, exercises in
the water and control group, 132 volunteers had
their flexibility, abdominal and lower limb strength
and balance assessed before and at the end of eight
weeks of training. The results showed that the end
of the protocol the volunteers showed improvement
in muscle strength, balance and flexibility, however,
for the group that performed exercises in the water,
were observed improvements in measures of
abdominal muscle strength and balance. Our results
showed that GWA presented superior results only
when compared to GC, when the balance without
visual restriction was evaluated, in the assessment
of balance with visual restriction GWA showed
means ahead of the GST and GC. These results may
be influenced by the physical principles of water
which hydrotherapy practitioners are exposed?:.

The elderly have reduction of muscle mass, sarcopenia,
gradually, being observed structural changes and
remodeling of motor units®. Resistance training
directed to the elderly can slow this loss of muscle
mass, influencing on body balance and reducing the
risk of falls, providing greater independence 9. When
evaluated the balance without visual restriction in
the present study, the GST showed better results
when compared to the others, the assessment with
visual restriction the GCa presented higher average.
A research?' developed with older people from Porto
Alegre-RS compared two types of training, muscle
strength and flexibility, and its influence on the balance,
both training protocols possessed 11 weeks in duration
twice a week, to assess the balance used to Balance
Scale Berg (BSB). The authors observed that both
groups showed a significant increase in body balance
after application of the protocol, leading to an effective
functional independence and lower risk of falls.
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The capotherapy is an activity based on caponier to
the elderly public, includes stretching exercises and
muscle strengthening, promoting benefits, such as
improved motor coordination, cognitive function
and socialization®. Due to this fact, GCa volunteers
presented better results in the assessment of
balance with visual restriction. Utilizing an integration
of coordinated motion in association with music,
capotherapy, in addition to a practice that uses
movements of caponier, stimulates the joke, the
playful, fun, the well-being index, among other
benefits. These are important things to be integrated
in the activities for the elderly, because the process
of aging is associated with depressive symptoms,
which contributes to social isolation and reduction of
functional independence measure?.

The study presented as limitations of the research
the unknown time of practicing of each activity. More
research is needed by evaluating the combination
of modalities and noting the frequency of each type
of training to generate positive effects on body
balance of elderly and minimize the chances of
falling in these individuals.

Conclusion

The assessment of the balance of elderly women
who practice different sports with and without visual
restriction, showed that the activities related to the
strength training possessed best answers in balance
without visual restriction, while the volunteers who
performed activities of capotherapy showed better
balance front evaluation with the visual restriction. All
volunteers in the study presented WHR considered
high, demonstrating the propensity to cardiovascular
risks to which they are exposed, despite the practice
of physical activity, except for the GC.

A combination of activities involving the most
varied sports seems to be the most appropriate
to minimize the deficits which the natural aging
process causes the body balance of individuals.
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