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Abstract

Introduction: Falls in elderly people are an increasing public health problem resulting in high costs to 
health services. Thus, it is essential to invest in the development of actions and programs focused on de-
creasing such risks. Objective: To verify the effects of a program of health promotion and prevention of falls 
in relation to balance and functional abilities in elderly people participating in interaction groups in Caxias 
do Sul City, RS State. Materials and methods: For this purpose, 14 elderly people were selected for assess-
ment and reassessment through the following instruments: the Barthel Index, Timed Up and Go Test (TUG), 
Berg Balance Scale (BBS), and a questionnaire to characterize the sample. Over the course of 2 months, 
group activities were conducted in a multi-sensory and proprioceptive circuit with a frequency of 2 times 
per week, totaling 14 meetings. Results: The average age of participants was about 72 years old, mostly 
women (78.6%); 64.3% of them had experienced falls, and 92.9% had already practiced physical activities. 
After the intervention, there was an average increase of 9.14 points in the BBS (p = 0.000) and an average 
reduction of 4.4 seconds in gait speed on the TUG test (p = 0.000). Conclusion: The application of the pro-
posed program resulted in increasing balance and gait performance of the elderly, reducing the risk of falls.

 [P]

Keywords: Health of the elderly. Accidental falls. Health promotion. Primary prevention. 
Interaction and leisure centers. 
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[B]Resumo 

Introdução: As quedas em idosos são um problema de saúde pública crescente, gerando custos elevados aos 
serviços de saúde. Dessa forma, é essencial investir na criação de ações e programas que priorizem a dimi-
nuição destes riscos. Objetivo: Verificar os efeitos de um programa de promoção da saúde e prevenção de 
quedas em relação ao equilíbrio e capacidade funcional em idosos participantes de grupos de convivência do 
município de Caxias do Sul (RS). Materiais e métodos: Foram sujeitos 14 idosos avaliados e reavaliados pelos 
seguintes instrumentos: Índice de Barthel, Teste Timed Up and Go (TUG), Escala de Equilíbrio de Berg (EEB), e 
um questionário para a caracterização da amostra. Durante 2 meses foram realizadas atividades em grupo em 
um circuito multissensorial e proprioceptivo, com frequência de 2 vezes por semana, totalizando 14 encontros. 
Resultados: A média de idade dos participantes foi de 72 anos, a maioria do sexo feminino (78,6%), sendo que 
64,3% já haviam sofrido quedas e 92,9% praticavam atividade física prévia. Após a intervenção, houve aumen-
to médio de 9,14 pontos na EEB (p = 0,000) e diminuição média de 4,4 segundos na velocidade da marcha no 
TUG (p = 0,000). Conclusão: A aplicação do proposto programa incrementou o equilíbrio e o desempenho da 
marcha dos idosos, reduzindo o risco de ocorrência de quedas. [K]

Palavras-chave: Saúde do idoso. Acidentes por quedas. Promoção da saúde. Prevenção primária. 
Centros de convivência e lazer.

Introduction

The elderly population is increasing all over 
the world but particularly in developing countries. 
According to the World Health Organization, in 2007 
the number of elderly people around the world was 
about 650 million. In Brazil, according to data pro-
vided by IBGE, the number was nearly 21 million in 
2010. In 2025, Brazil is expected rank 6th in the world 
for the proportion of elderly to the total number of 
inhabitants in the country with around 35 million 
elderly. In 2050, this figure will have increased to 63 
million (1, 2). 

Aging causes several alterations in the human or-
ganism, modifying structures and functions, which 
results in high vulnerability to pathological processes 
and accidents. However, this is a personal and dif-
ferentiated process depending on the genetics and 
lifestyle of each individual. This should occur health-
ily and with high quality of life in which functional 
abilities and autonomy are preserved (3, 4, 5, 6). 
However, longevity is not always accompanied by 
conditions that favor elderly people. In this case, the 
lack of suitable preparation for old age will certainly 
result in the propensity to falls (7).

Falls in elderly people are a yearly increasing 
public health problem both in Brazil and through-
out the world. Their respective consequences may 
vary from minor injuries to severe pathologies, which 

reduce functional abilities, autonomy, and quality of 
life and may often cause death (8). In Brazil, 30% 
of the elderly experience falls at least once a year. 
The incidence is higher in women than in men in the 
same age group. Among all these falls, 5% result in 
fractures, and between 5% and 10% result in major 
injuries that require medical care (5). 

Some falls may require hospitalization, and this 
will put the elderly in an immobility situation that 
may result in several health complications. According 
to a survey conducted by the Ministry of Health, the 
number of elderly hospitalized in public health ser-
vices due to femoral fractures mainly caused by falls 
increased by 37% between 2000 and 2007. In addi-
tion to fractures, falls also trigger fear of further falls, 
abandonment of certain activities, changing habits, 
and immobilization (7, 9).

Falls result in high costs to health services in 
Brazil. Each year, the Unified Health System (SUS, as 
per its acronym in Portuguese) has increasing costs 
related to the treatment of fractures in elderly people. 
According to data provided by the Ministry of Health, 
in 2006, about R$ 49 million were spent on hospi-
talizations. In 2009, this figure had increased to R$ 
57.61 million (10). As stated by Neto (2009), “[…]
with an increasing elderly population, governments 
tend to spend more on health services because this 
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physical disability to complete the proposed treat-
ment, non-commitment towards the proposed in-
terventions (more than two consecutive unjustified 
absences or non-attendance to at least 50% of the to-
tal meetings of the intervention) and who voluntarily 
waived participation in the research were excluded.

After approval by the FSG Research Ethics 
Committee (filed under number 0144/2011) and the 
people responsible for interaction groups’ approval, a 
meeting was held with the SCAN’s participants in or-
der to explain the project, and the elderly interested 
in participating in the study were selected. Among 
this group, 24 individuals of both genders were se-
lected and were effectively accepted as participants 
by signing the Free and Informed Consent Form. After 
that, the instruments for assessment were individu-
ally applied in one of the SCAN’s rooms.

A questionnaire was used for sample characteriza-
tion. In addition, there were three instruments em-
ployed for functionality, static, and dynamic balance 
assessment. All questioning related to falls and trigger-
ing factors of falls were adapted to the literature (14).

For functionality assessment, the Barthel Index 
was employed in order to verify the ability of com-
pleting basic activities in daily living. This index is 
commonly used in Brazil along with a translated ver-
sion in bibliographical research (15). Scoring may 
vary from 0 to 100, and an individual is classified as 
completely independent by achieving the maximum 
score and completely dependent by achieving the 
minimum score (16). 

 For the dynamic balance and risk of falling assess-
ment, the Timed Up and Go Test (TUG) was employed 
aiming at quantifying the mobility performance 
through the speed reached during the task. For the 
test completion, the individual should stand up from a 
chair, walk in a straight line up to the location marked 
with an X (about three meters from the chair), turn 
around, walk back to the chair and sit down, return-
ing to the original position. If the time taken for the 
task is up to 20 seconds, the individual is classified 
as completely independent for accomplishing basic 
activities of daily living. Increased risk of falling is 
considered when the time taken for task completion 
is over 20 seconds (17). As stated by Gonçalves et al. 
(18), 10 seconds is the period classified as normal 
for healthy and independent adults to complete the 
test with no risk of falls; from 11 to 20 seconds is the 
period expected for elderly people with impairments 
or who are frail, who are partially independent and 

population is more susceptible to diseases. However, 
the primary investment should be on prevention aim-
ing at avoiding later expenditures with treatments, 
hospitalizations and others” (11). 

The role of physical therapy in the prevention of 
falls occurs through activities and exercises targeted 
to improve balance, motor coordination, propriocep-
tion, stability and postural control, gait, muscular 
strength, and flexibility and functionality. At the same 
time, this aims at avoiding immobility and its nega-
tive consequences. The guidelines related to extrin-
sic risk factors should also be provided by physical 
therapists (12). 

Thus, the implementation of programs for pre-
vention of falls is supposed to improve the balance 
and functionality and also reduce the risk of falls in 
elderly people of the community. Following a double-
blind study related to prevention of falls in the com-
munity, Steinberg et al. (13) concluded that over 80% 
of the elderly were more aware about risk factors 
and prevention and that they observed an increase 
in their functionality and welfare (13). 

Pursuing a promotion and prevention approach 
concerning the functional health of the elderly in the 
community, this study aimed at verifying the effect 
of a health promotion and fall prevention program 
in relation to the balance and functional abilities of 
elderly people participating in interaction groups in 
Caxias do Sul City, RS State in order to develop subsi-
dies for implementation of this model in other elderly 
interaction groups as well as in the Health Care Units. 

Materials and methods

This research was characterized by a quantitative, 
quasi-experimental study. It targeted elderly people 
participating in interaction groups in Caxias do Sul 
City, RS State. The sample was recruited through non-
probability convenience. The elderly involved in this 
sample were participants of the SCAN’s interaction 
group – Association for Helping the Needy of Caxias 
do Sul: Center and Interaction Groups for Elderly. 
Adults aged 60 years or over who were normotensive 
individuals and agreed on the proposed intervention 
and who had signed the Free and Informed Consent 
Form were included. 

Adults under 60 years of age with cognitive and 
neurological deficits, clinical diagnosis of vestibular 
syndromes, impossibility of unassisted locomotion, 
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Once the intervention program was completed, 
the instruments for assessment were reapplied to 
the individuals participating in the research for later 
data analysis and outcomes interpretation.

Concerning statistical analysis, the SPSS statistics 
program, version 16.0 for Windows was used for the 
entry and analysis of data with the sample charac-
teristics described by setting the average, minimum, 
maximum and absolute (N) and relative (%) frequen-
cies. Data normality was tested through histogram 
and Shapiro-Wilk test. By assuming data parameters, 
the paired Student’s T-test was employed. The signifi-
cance level was p ≤ 0.05.

Results

Among the elderly initially assessed (n = 24), 10 
were excluded because they did not attend at least 
50% of the intervention (7 meetings). Therefore, 
the final sample was composed of 14 elderly people. 
Among these, the average age was 72 years old with a 
minimum age of 63 and a maximum of 84 years old. 
Other outcomes characterizing the sample are found 
in Table 1. Data related to the occurrence of falls are 
described in Table 2.

Regarding the instruments for assessment em-
ployed, the TUG test demonstrated the elderly achiev-
ing the initial average (pre-intervention) of 14 sec-
onds for completion of the test. The final average 
achieved (post-intervention) was 9.6 seconds, which 
resulted in a difference of 4.4 seconds between pre- 
and post-intervention, a highly significant outcome 
(p = 0,000).

The use of BBS demonstrated that, initially, the av-
erage achieved by the elderly was 44.57 points. After 
the program implementation, the average achieved 
was 53.71 points, resulting in a difference of +9.14 
points between pre- and post-intervention. The sta-
tistics analysis also demonstrated a highly significant 
outcome (p = 0.000). 

In the case of the Barthel Index, which verifies 
the functional ability related to basic activities of 
daily living, there was no significant difference be-
tween pre- and post-intervention, because the val-
ues found were exactly the same in both moments. 
Tables 3 and 4 demonstrate the average values re-
lated to the assessment instruments TUG and BBS 
used before and after the implementation of the 
proposed intervention.

with low risk of falls; over 20 seconds represents 
a significant deficit in physical mobility and risk of 
falls (18).

The balance was also assessed through the Berg 
Balance Scale (BBS). This test was accomplished ac-
cording to the instructions provided in the Brazilian 
version (19). This version was approved and pub-
lished by Miyamoto et al. (20) and is highly reliable. 
This scale aims at assessing the functional balance 
performance based on 14 ordinary items of daily 
living. The maximum achievable score is 56 points, 
and scoring lower than 45 points suggests balance 
alterations (20).

Afterwards, an intervention program was engaged 
in the headquarters of the interaction groups. This 
program was implemented for 2 months, occurring 
2 days per week (totaling 14 meetings) and last-
ing 45 minutes per meeting. All proposed activities 
were accomplished in groups aiming at improving 
balance, motor coordination, proprioception, stabil-
ity and postural control, corporal awareness, gait, 
muscular strength, and flexibility and at promoting 
social interaction. These objectives were worked out 
through warming up and a multi-sensory circuit that 
included kinesiotherapy and stretching exercises to 
close the meeting.

The circuit was mounted using contact paper, 
cones, balls, and chairs. It was divided into 12 stages: 

1) walking forward and backward over a trace 
on the ground; 

2) walking on a straight line moving the head 
sideways; 

3) stepping sideways to the left and to the right; 
4) gaiting only supported by the posterior third 

of the feet (forwards and backwards); 
5) gaiting only supported by the anterior third of 

the feet (forwards and backwards); 
6) stepping with one foot ahead of the other; 
7) frontal gaiting with cross stepping and fully 

supported by the feet; 
8) staying in unipodal support; 
9) treading in areas with different colors follow-

ing the numerical order; 
10) gaiting on a circumferential path formed by 

cones; 
11) sitting and rising from a chair while maintain-

ing a ball wedged between the knees; 
12) plant and dorsiflexion in orthostatic position 

supporting on a chair. 
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Table 1 - Demographic, social, and lifestyle characteristics of the elderly participating in interaction groups in Caxias do Sul 
City, RS State, 2011. (N = 14)

Variables Categories N (%)

Gender
Female
Male

11 (78.6%)
  3 (21.4%)

Participation on SCAN
1-2 years
3-5 years
+5 years

  6 (42.9%)
  5 (35.7%)
  3 (21.4%)

Physical Activity
Practices

Does not practice
13 (92.9%)
  1 (07.1%)

Source: Research data.

Table 2 - Variables to the occurrence of falls in elderly participating in interaction groups in Caxias do Sul City, RS State, 
2011. (N = 14) 

Variables Categories N (%)

Occurrence of falls
Present 

Absent

9 (64.3%)

5 (35.7%)

Number of falls
1 time

2 times or more

1 (11.2%)

8 (88.8%)

Source: Research data.

Table 3 - Outcomes of TUG test related to pre- and post-intervention in elderly participating in interaction groups in Caxias 
do Sul City, RS State, 2011

TUG 
Pre-Intervention

TUG
Post-Intervention

Difference Pre and                       
Post-Intervention

p-value

14 seconds 9.6 seconds -4.4 seconds 0.000*

Note: *: p-value ≤ 0.05.

Source: Research data.

Table 4 - Outcomes of BBS related to pre- and post-intervention in elderly participating in interaction groups in Caxias do 
Sul City, RS State, 2011

BBS 
Pre-Intervention

BBS
Post-Intervention

Difference Pre and                       
Post-Intervention

p-value

44.57 points 53.71 points +9.14 points 0.000*

Note: *: p-value ≤ 0.05.

Source: Research data.
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Discussion

A longer life should be accompanied by continuous 
opportunities for health, participation and security 

(21). According to Borges et al. (22), maintaining the 
elderly of the community in an active aging situation 
is essential to reduce investments in secondary and 
tertiary preventions, treatment, rehabilitation and 
institutionalization. The interaction groups become 
strategic options for promoting active aging in order 
to provide the accomplishment of varied activities re-
lated to recreational, cultural, social, and educational, 
and health promotion interests (22). 

By characterizing the sample, greater participa-
tion was observed in elderly women. As stated by 
Gomes et al. (22), public services for health promo-
tion are frequented mainly by women, and the pro-
fessional staff is composed mostly of women. Such 
situations may cause men to feel that they do not 
belong to that space, and, consequently, they do not 
recognize themselves as a target of the care provided 
by health programs (23). 

Concerning physical activities, data demonstrated 
that almost all elderly of the sample analyzed used 
to practice exercises especially when they were at 
the headquarters of the interaction groups. Such 
data confirm the studies conducted by Mazo et al. 
(24), Matsudo et al. (25), Conte and Lopez (26) and 
Cardoso et al. (27), which showed a higher level of 
physical activity among the participants of interaction 
groups as compared to elderly in the overall popu-
lation (24, 25, 26, 27). At the institution where the 
present study was implemented, physical activities 
are optional, performed three times per week and 
include dancing, walking, gymnastics, stretching ex-
ercises and muscles strengthening.

Regarding the intervention program, it was de-
cided to exclude the elderly who did not attend to at 
least 50% of the program activities. This is because 
consistent absence during the intervention period 
could result in not achieving the expected outcomes. 
According to Kisner and Colby (12), continually per-
forming the proposed exercises is required for the 
maintenance of morphophysiological adaptations 
and the permanence of physical and functional ac-
quisitions possibly developed by training (12). 

About the variable functionality, the scoring 
achieved in the Barthel Index during the pre-in-
tervention period varied from 95 to 100 points, 
meaning between mild dependence and functional 

independence. The decisive factor for mild depen-
dence classification was the item related to urinary 
incontinence in which a number of elderly reported 
occasional accidents of urinary loss. After the imple-
mentation of the health promotion and fall preven-
tion programs, the scoring achieved through this 
index was exactly the same for all the elderly of the 
sample without statistical significance between these 
two moments.

One of the possible explanations for the high scor-
ing achieved in this index was the regular practice 
of physical activities and the accomplishment of 
domestic chores. Other explanations are related to 
the fact that the elderly live alone and move around 
up to the institution either by public transport or 
ambulation. As stated by Dipietro (28), individuals 
who practice high levels of physical activities present 
lower functional loss (about 50 and 60%) than those 
who practice low levels of physical activities (28). 

According to Borges et al. (22), functional ability 
determines how much people can live independently 
within the family and community contexts, and this 
fact influences, for example, their capacity to par-
ticipate in events and use the services provided by 
social organizations (22). In the case of the elderly 
involved in this study and who participate in differ-
ent social and cultural activities, this outcome was 
somewhat expected.

With regard to the TUG test, at the pre-interven-
tion period, the average value achieved was 14 sec-
onds for test accomplishment. Therefore, the elderly 
were already at low risk for falls. After two months 
of intervention, there was a statistically significant 
reduction in the time for test accomplishment, rep-
resenting an improvement in performance, speed, 
and balance while gaiting. 

A possible explanation for the low average time 
initially presented for test accomplishment may be 
that these were very active elderly. A study conducted 
by Guimarães et al. (29), in which they applied the 
same test for assessing the functional mobility of 
20 elderly who used to practice physical activities 
and 20 sedentary elderly, it was concluded that the 
elderly who used to practice physical activities took 
less time for test accomplishment than the sedentary 
elderly (29).

In a study conducted by Ribeiro et al (30), which 
aimed at comparing the balance among not trained 
and trained elderly (within the last 12 months be-
fore the study, with 1 hour session at least 3 times 
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environment during the activities related to preven-
tive interests. 

Conclusion

This study shows that, through an intervention in 
groups containing a multi-sensory and propriocep-
tive circuit, the functional balance and gaiting per-
formance in elderly can be improved. However, it is 
important to consider that the occurrence of falls is an 
event involving several factors and, therefore, it is not 
possible to confirm the reduction in the occurrence 
of falls. It can only be concluded that, considering the 
aspects analyzed in this study, the prevention of falls 
was effectively implemented.

Some limitations found in this study were the 
method employed for sample recruitment (non-
probability convenience) and the reduced size of 
the sample. Therefore, the outcomes may contain 
biases and uncertainties that reduce the statistical 
power of this study and set limits to generalizing the 
outcomes achieved. Although we attempted to re-
cruit all elderly registered in the interaction groups 
in which the study was conducted, this was impos-
sible because a number of elderly did not attend 
often enough. As the study was conducted during 
the winter, some unexpected situations may have 
occurred (illnesses related to respiratory problems 
and reduced number of elderly present at the group 
in the coldest days, among others) with the sample 
selected and initially assessed, reducing the number 
of reassessed elderly and, consequently, the final 
sample total.

The activities proposed in the circuit were most-
ly multi-sensory and proprioceptive, only contain-
ing two exercises particularly targeted to muscle 
strengthening: sit down and stand up, ankle plant, 
and dorsiflexion in orthostatic position. It would be 
interesting to verify the effects of the implementa-
tion of similar programs but particularly targeted to 
muscles strengthening, which is also related to bal-
ance maintenance. Another suggestion is conducting 
new experimental research from the clinical trial type 
involving a more significant sample and a longer du-
ration. It is also convenient to use the most beneficial 
exercise types both in short and long terms.

The outcomes achieved may contribute to further 
studies and to develop subsidies for the implementa-
tion of similar programs in other interaction groups 

per week), with the total of 144 elderly participating, 
and using the TUG test, it was concluded that trained 
elderly presented a better functional mobility perfor-
mance as compared to not trained elderly (13.0s ± 
4.2s vs. 17.6s ± 7.5s) (30). 

Zambaldi et al. (31) conducted balance training 
with a group of six elderly women of the community 
for one hour two times per week for eight weeks. 
The minimum and maximum values found through 
the TUG test before the intervention were 10 and 60 
seconds, respectively, and after the intervention they 
were 9 and 45 seconds, respectively, which demon-
strates an improvement in balance and functional 
mobility after the intervention (31). In the study con-
ducted by Nitz and Choy (32) with 73 elderly, the out-
comes achieved post-training highlighted a reduced 
time for TUG test accomplishment (32).

Concerning the BBS, the score initially achieved 
was 44.57 points, suggesting a balance deficit and 
risk of falls. A significant increase in post-intervention 
scores was observed, achieving 9.14 points. These 
data confirm the study conducted in São Paulo by 
Soares and Sacchelli (33) with a sample of 40 elderly 
with an average age of 71 years old in which they 
employed a therapy protocol 2 times per week for 60 
minutes each over 12 weeks, which contained warm-
up activities, stretching and muscles strengthening 
exercises, balance training, and muscular relaxation. 
The outcomes demonstrated an initial average of 51 
points and a final average of 54 points, meaning that 
statistical significance was found (33). 

Likewise, after the intervention proposed by 
Zambaldi et al. (31), the BBS’s minimum and maxi-
mum values before the intervention were 34 and 50, 
respectively, and after the intervention they were 42 
and 54, respectively, which suggests an improvement 
in the functional balance of the elderly (31). Wolf et 
al. (34) achieved an improvement in the BBS’ scoring 
in about 60% of the participants after the sensorial-
motor training (34). Nascimento et al. (35) analyzed 
the effect of a four-week proprioceptive training pro-
gram (2 times per week, 20-minute sessions) on pos-
tural balance measurements of nine elderly people, 
and they achieved an improvement in BBS’s scoring 
in the post-intervention period (from 50.8 ± 2.4 to 
53.6 ± 1.5) (35). 

Finally, it is highlighted that the proposed pro-
gram implementation occurred through a multi-sen-
sory and proprioceptive circuit, recreationally per-
formed in groups, aiming at providing an interaction 
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