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Abstract

Introduction: Falls of elderly people are common, representing a serious public health problem. The use 
of appropriate instruments in the assessment of elderly patients supports the early detection of individuals 
under risk of falls and its prevention. Objective: To verify the incidence of falls in a group of elderly patients 
and detect which balance test is the most appropriate for the studied sample. Methods: Quantitative, cross-
sectional study with an observational approach. A total of 30 elderly patients aged over 60 years old partici-
pating in a health promotion group were included in the sample. The participants were initially interviewed 
and subsequently assessed by means of the following instruments: Berg Balance Scale (BBS), Timed Up and 
Go test (TUG), and the Dynamic Gait Index (DGI). Results: The mean age of the participants was 69.30 ± 
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7.47 years; 90% were women and 46.7% of the individuals reported falls. The participants obtained a mean 
value of 10.2 ± 2.5 seconds in the TUG, 51.4 ± 2.6 in the BBS, and 18.6 ± 4.2 in the DGI. The sensitivity of the 
scales was 0.71 in the TUG, 0.50 in the DGI, and 0.42 in the BBS; specificity was 0.44 in the TUG, 0.32 in the 
DGI and 0.63 in the BBS. Conclusion: A high prevalence of falls was observed in the sample. In addition, the 
TUG was the most sensitive test to assess balance in the assessed sample. However, its use alone requires 
caution in this sample.
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Resumo

Introdução: As quedas em idosos são frequentes e um grave problema de saúde pública. A utilização de ins-
trumentos adequados na avaliação dos idosos auxilia na detecção precoce dos indivíduos em risco de quedas 
e na sua prevenção. Objetivo: Verificar a ocorrência de quedas em um grupo de idosos e detectar qual o teste 
de equilíbrio é o mais adequado para a amostra estudada. Métodos: Trata-se de um estudo observacional, 
transversal do tipo quantitativo. Foram incluídos 30 idosos, acima de 60 anos participantes de um grupo de 
promoção da saúde. Os participantes foram inicialmente entrevistados e posteriormente avaliados por meio 
dos seguintes instrumentos: Escala de equilíbrio funcional de Berg (EEB), Timed Up and Go Test (TUG) e Índice 
Dinâmico da Marcha (DGI). Resultados: A idade média dos participantes foi de 69,30 ± 7,47 anos, 90% eram 
do sexo feminino e 46,7% dos indivíduos relataram quedas. Os participantes obtiveram valor médio na TUG 
10,2 ± 2,5 segundos, na EEB 51,4 ± 2,6 e na DGI de 18,6 ± 4,2. A sensibilidade das escalas foi de 0,71 na TUG, 0,50 
na DGI e 0,42 na EEB e a especificidade foi de 0,44 na TUG, 0,32 na DGI e de 0,63 na EEB. Conclusão: Observou- 
-se uma alta prevalência de quedas na amostra avaliada. Além disso, o TUG foi o teste mais sensível para avaliar 
o equilíbrio na amostra avaliada. Entretanto, sua utilização de forma isolada merece cautela nessa amostra.

Palavras-chave: Equilíbrio Postural. Idoso. Promoção da Saúde.

Introduction

In developing countries, like Brazil, aging occurs in 
a very fast pace (1). Data of the Brazilian Institute of 
Geography and Statistics (IBGE, as per its acronym in 
Portuguese), collected between 1991 and 2000, point 
out an increase of 8.6% in the number of elderly in the 
period. In 2000, the population aged over 50 years 
represented 15.9% of the total population; in 2010 
this number shifted to 20.5%, and by 2050 one fifth of 
the population will consist of elderly individuals (2).

The aging process generates a series of physiologi-
cal and pathological changes. One of them consists 
in the postural imbalance caused by multiple factors 
such as degradation of the sensory system, central 
nervous system, and musculoskeletal system (3). 
Falls represent the main consequence of postural 
imbalance. In this sense, data point out that 30% of 
the individuals aged over 65 years suffer falls at least 
once a year (4, 5).

Falls are considered a serious public health prob-
lem that increases financial costs with care activities 
in the Unified Health System (SUS, as per its acronym 
in Portuguese), generating a need for an improved 
support to the elderly (6). In 2008, the population 
aged over 60 years accounted for 2.18 million hos-
pitalizations, and in 2030 they will account for 4.91 
million hospitalizations. The costs would jump from 
R$ 2.23 billion to 5.01 billion in this period. These 
costs are 53.8% higher than the cost of hospitaliza-
tion of a child or adolescent (7).

Health Promotion Groups (HPG) consist in a strat-
egy adopted by governmental programs in which the 
elderly are the target-audience in actions that priori-
tize primary health care (8 - 10). The HPG may be 
an instrument for health intervention, serving as a 
transforming agent in an environment where people 
share experiences and express their thoughts, feel-
ings, relationships, education in health, as well as 
for socialization (8). Conceptually, it may be defined 
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relation to their independence. The implemen-
tation of the test consists in standing up from a 
chair, walking a short 3-meter distance, chang-
ing the walking direction, and returning to the 
chair and sitting down (11).

 - Berg Balance Scale (BBS): aims at analyzing 
static and dynamic balance through 14 items, 
each item containing 5 alternatives ranging 
from 0 to 4 points. The total score ranges from 
0 to 56 points, and the higher the score the bet-
ter the balance of the assessed individual (12).

 - Dynamic Gait Index (DGI): aims at assessing 
the dynamic balance to quantify the balance 
skills during the gait. It consists of eight tasks 
to analyze the quality of the gait in different 
moments, such as: walking on a flat surface, 
speed shift, walking with horizontal and ver-
tical head rotation, rotation in their own axis, 
passing over obstacles, walking around obsta-
cles, and going downstairs and upstairs. Each 
item of the score ranges from 0 to 3; where 3 
is considered normal, and 0 is considered as 
serious impairment, totaling 24 points (13).

The statistical processing was performed through 
the software SPSS (Statistical Package for the Social 
Sciences) version 17. The level of significance was 
set as 5% (two-tailed) for all the analyses.

Initially, the type of distribution of the variables 
was tested through the Kolmogorov-Smirnov test. As 
the balance tests (TUG, BBS and DGI) presented no 
normal distribution, non-parametric tests were used 
in the subsequent analyses.

Descriptive statistics was used to show the clinical 
and demographic characteristics of all the partici-
pants. The demographic data and the results of the 
balance scales of the elderly group were presented 
through mean scores and standard deviation values 
for the numeric variables and in percentage for the 
category variables.

The group of participants was divided into two 
groups: individuals that reported falls, and individu-
als that reported no falls. The groups were compared 
through the Mann-Whitney test.

For the analysis of the balance scales, the area 
under the ROC curve (Receiver Operating Curve) was 
calculated, as well as the specificity and sensitivity 
of each one of them. 

as a meeting of individuals that interact to improve 
their knowledge, behavior, and skills, implying an 
autonomous development to cope with situations 
that impose suffering, thus minimizing some effects 
of the aging process (10).

The hypothesis of this study is that the elderly 
participants of a HPG present a lower prevalence of 
falls in relation to the elderly population in general. 
Therefore, the aim of the present study was to verify 
the prevalence of falls in a group of elderly partici-
pants of a health promotion group, and determine 
the most appropriate balance test to detect the risk 
of falls in the studied sample. 

Methods

A quantitative, cross-sectional study was con-
ducted with an observational approach. The study 
was approved by the Research Ethics Committee of 
Faculdade Estácio de Alagoas, under approval cer-
tificate CAAE 28680514.9.0000.5012.

The inclusion criteria were: being 60 years or 
over, and participating in a health promotion group. 
Individuals with cognitive disorders and that were 
not able to walk a 10-meter distance by themselves 
were excluded. The participants attended a HPG lo-
cated in a community center. Data were collected 
from May to July 2014.

Firstly, the explanation of the study methodology 
and its risks and benefits were provided. The elderly 
were invited to participate in the study upon signature 
of a free and informed consent form. Subsequently, an 
assessment sheet containing 16 items was applied; 
the items included: age, gender, educational level, 
the occurrence and place of falls, frequency of falls 
in the last 6 months, comorbidities (hypertension, 
diabetes mellitus, rheumatic disease, orthopedic 
changes, vertigo), use of drugs, and whether or not 
the patient undergone physical therapy treatment be-
tween January and June 2014. After filling this sheet, 
the Mini-Mental State Examination was conducted to 
track cognitive disorders.

After the initial interview, the following balance 
tests were conducted:

 - Timed Up & Go (TUG): an assessment method 
considered simple and fast that aims at analyz-
ing balance, the ability to perform some motor 
skills, functional mobility, and the risk of falls. 
It is widely used to assess elderly patients in 
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Results

The HPG consisted of 31 elderly individuals. A to-
tal of 30 elderly patients were included in the study, 
namely 27 female (90%) and 3 male (10%) patients. 
Only 1 individual was excluded for not being able to 
walk a 10-meter distance without a walking assist 
device. No participant was excluded due to cogni-
tive impairment.

The mean age of the elderly was 69.30 ± 7.47 
years. The participants were classified according 
to their educational level: 8 of them were illiter-
ate (26.7%), 20 had completed elementary school 
(66.7%), 1 completed secondary school (3.3%), and 
1 had completed higher education (3.3%).

Also, 21 elderly individuals were hypertensive 
(70%), 11 had diabetes mellitus (36.7%), 14 had 
rheumatic disease (46.7%), 11 presented vertigo 

Table 1 - Results of the elderly group with and without falls

With falls (n = 14) Without falls (n = 16)

Mean Standard deviation Mean Standard deviation p-value

Age 70.14 8.71 68.56 6.39 0.66

TUG 10.85 2.50 9.75 2.62 0.20

DGI 17.57 5.07 19.50 3.32 0.37

BBS 51.00 3.53 51.87 1.50 0.63

Note: TUG: Timed Up & Go; DGI - Dynamic Gait Index; BBS - Berg Balance Scale. Mann-Whitney test, significant p-value ≤ 0.05.

(36.7%), 9 reported lack of balance (30%), 22 re-
ported use of drugs (73.3%) and 16 had already un-
dergone physical therapy (53.3%).

Among the assessed elderly, 14 individuals re-
ported falls (46.7%) within the past 6 months. The 
mean frequency of falls was 0.86 ± 1.16, and the most 
frequent place of falls were the streets (36.7%) and 
at home (10.0%). Among these elderly, 7 fell once 
(23.3%), 3 fell twice (10.0%), 3 fell three times 
(10.0%), and 1 fell 4 times (3.3%).

In relation to the scales, the elderly presented 
mean score of 10.26 ± 2.58 seconds in the TUG, 18.6 
± 4.27 points in the DGI, and 51.46 ± 2.63 points in 
the BBS.

The studied group was divided as to the presence 
of falls. The results of both groups are presented in 
Table 1.

The ROC curve (FIGURES 1, 2 and 3), specific-
ity, and sensitivity were used to assess which scale 
was the most sensitive to detect the risk of falls in 
elderly individuals. The area under the ROC curve in 
the TUG was 0.63, sensitivity was 0.71, and specific-
ity was 0.44 for a cut-off score of 9.5 seconds. The 
DGI evidenced the area under the ROC curve of 0.40, 
sensitivity of 0.50, and specificity of 0.32 for a cut-off 
score of 18 points; for BBS the area under the ROC 
curve was 0.44, sensitivity was 0.42, and specificity 
was 0.63 for a cut-off score of 52 points.
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Figure 1 - ROC curve of the TUG.
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With this intent, the present study also aimed at 
detecting which balance test is the most appropriate 
for the studied sample. Despite the observed pres-
ence of falls, the result of the scales showed that these 
individuals presented low risk of falls. In all the in-
struments the mean value of the participants was 
below the cut-off point mentioned in the literature 
(3, 11 - 13, 15, 16). This result may be explained by 
the characteristics of each instrument.

The BBS has a ceiling or floor effect in some pop-
ulations. This occurs in groups that present a low 
level of variability, making the scale ineffective to dis-
criminate individuals with balance impairments (17). 
Moreover, Kornetti et al. (18) pointed out that some 
items of the scale are underused, and many of them 
do not distinguish people with different skills. In this 
study, the BBS obtained the lowest sensitivity, show-
ing that in this sample the scale is not appropriate 
to detect changes in the balance of individuals. Thus, 
the choice for the BBS must be careful in some popu-
lations in order to avoid the ceiling or floor effects.

The same happens with the DGI when it is used 
in elderly with good functional level. Pardasaney et 
al. (19) pointed out an important ceiling effect of the 
DGI. The choice for this instrument may be more ap-
propriate in specific populations, such as patients with 
vestibulopathy (13, 20). Sousa et al. (21) observed that 
nearly 60% of the individuals assessed with chronic 
vestibular dysfunctions presented risk of falls.

The TUG was the test that presented the best sen-
sitivity for the studied sample. This is a dynamic test 
that assesses balance in a simple and quick manner. 
Although it has been recommended in the last guide-
lines (22, 23) as a screening test to identify elderly 
patients under risk of fall, a recent systematic review 
shows that the use of the TUG is limited in elderly liv-
ing in the community, and that it must not be used as 
the sole instrument in the identification of individuals 
under risk of falls (24).

Due to the multifactorial nature of balance (3), 
several studies point out the use of a protocol for 
assessment, made up of several instruments, making 
the assessment more sensitive to detect changes in 
balance in different populations (24 - 26). Therefore, 
future studies in this sample could assess the use of 
the TUG, which obtained the best sensitivity, with 
other instruments, and verify whether this new pro-
tocol is more sensitive to identify changes in balance 
in a group of elderly participants of a health promo-
tion group.
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Figure 2 - ROC curve of the DGI.
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Figure 3 - ROC curve of the BBS.

Discussion

The aim of the present study was to verify the oc-
currence of falls in a group of elderly patients partici-
pating in a health promotion group. Although these 
elderly individuals performed physical activities on 
a regular basis, consisting of stretching, strengthen-
ing, balance training, gait, relaxation, and playful ac-
tivities, 46.7% reported the occurrence of falls. This 
prevalence is consistent with a recent review that 
shows a prevalence of falls among non-institution-
alized elderly individuals ranging between 15% and 
56% (14). These data indicate that falls represent a 
serious problem that also affects active elderly with 
good functional levels, therefore requiring a more 
comprehensive assessment.
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Conclusion

The present study observed a high prevalence 
of falls in a group of elderly patients participating 
in a health promotion group. The TUG was found to 
present the best sensitivity in the evaluation of the 
most appropriate instrument to identify individuals 
under risk of falls. However, the use of this instru-
ment alone requires caution, particularly with elderly 
patients with a good functional level. Thus, further 
studies investigating the use of the TUG jointly with 
more appropriate instruments for this population 
are necessary. Furthermore, the development of new 
specific instruments to assess elderly patients with a 
high functional level is critical, as the early detection 
of individuals with changes in balance may support 
the planning of a program of physical exercises to 
prevent falls.
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