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Association between funcional vision, balance and fear of falling in

older adults with cataracts

Associagdo entre visao funcional, equilibrio e medo de cair em idosos com catarata

Barbara Gazolla de Macedo'
Leani Souza Maximo Pereira?
Fabio Lopes Rocha®

Aldemar N. Branddo Vilela de Castro®

Resumo

Background: Cataract is the most common visual problem in the elderly population.
It affects mobility and balance as it reduces the perception of the edges of steps and
sidewalks, as well as altering depth perception of the ground. It has been shown that
poor performances in tests of distant contrast sensitivity and depth perception were
independent predictors of increased sway in older people. Objectives: this study aimed
to verify the association between functional balance, visual functioning and fear of
falling in older adults with cataracts. Mezhod: it was a transversal observational study
in which 139 elderly patients (aged 71.4 + 6.2 years) participated. Their vision was
assessed using the Snellen chart and the Visual Function Questionnaire (VFQ). The
Berg Balance Scale was used to assessment functional balance, the Timed Up and
Go to assess mobility and Falls Efficacy Scale International (FES-I) to assess the
fear of falling. Resu/ts: Statistically significant associations were found in the bivariate
analyses between balance (Berg) and the variables: visual acuity (Kruskal-Wallis,
p=0.006); TUG (Pearson=-0.528, p=0.000) and FES-I, (Pearson=-0.355, p=0.000).
Analysis of the multivariate regression between the BBS and the variables gender,
age, visual acuity, VFQ, FES-I-Brazil and number of medicines used. The regression
analysis explained a 32.8% variance in the dependent variable (Berg). Conclusions:
visual deficits in the eldetly can cause alterations in balance and mobility, contributing
to a subsequent fear of falling.
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Abstract

Contextualizagdo: catarata ¢ o problema visual mais comum na popula¢io idosa. Afeta
a mobilidade e o equilibrio, uma vez que reduz a percepcio das bordas dos degraus e
calcadas e a percepcao de profundidade do solo. Estudos mostraram que performance
ruim em testes de sensibilidade ao constraste a distancia e de percepcio de profundidade
foram preditores independentes de aumento da oscilagio corporal em idosos. Objetivos: o
objetivo do estudo foi verificar a associacao entre equilibrio funcional, visao funcional
e medo de cair em idosos com catarata. Méfodo: trata-se de um estudo transversal,
observacional com 139 idosos (71,4 + 6.2 anos). A visio foi avaliada pelo quadro de
Snellen e pelo Visnal Function Questionnaire (VFQ). A escala de Berg (BBS) foi usada
para avaliar equilibrio funcional, o Timed Up and Go para avaliar mobilidade e o medo
de cair pela Falls Efficacy Scale International (FES-1 Brazil). Resultados: encontraram-se
associagOes significativas nas analises bivariadas entre equilibrio e acuidade visual
(Kruskal-Wallis, p=0,006); TUG (Pearson=-0,528, p=0,000) e FES-I, (Pearson=-0,355,
p=0,000). A analise de regressdo multivariada entre a BBS e as variaveis como sexo,
idade, acuidade visual, VFQ, FES-I Brasil e nimero de medicamentos foi realizada. A
analise de regressio foi capaz de explicar 32,8% da varidncia na variavel dependente

(Betg). Conclusao: déficits visuais em idosos podem ocasionar altera¢des no equilibrio

Palavras-chave: Idoso.
Catarata. Visio Ocular. Medo.

Acidentes por Quedas.

ou na mobilidade, desencadeando o medo de cair.

INTRODUCTION

The substitution of infectious disease by
chronic-degenerative disease is a reality which
brings an increase in capacity, dependence and
loss of autonomy among the elderly. Functional
incapacities due to cerebral vascular accidents,
from chronic obstructive pulmonary disease,
osteoarticular disease, dementia and sensorial
deficit, such as auditory and visual deficits, can
lead to a state of functional dependence for those
individuals who grow old."”

One of the first systems to suffer the impact
of the physiological aging process is the sensory
system, especially vision. Functional alterations
of vision are frequent, i.e., decrease in visual
acuity and of the peripheral field, contrast
sensitivity, color discrimination, ability to
recover after exposure to a glare, dark adaptation

and depth perception.’”

Cataract is the most common visual problem
in the elderly population.® It affects mobility and
balance as it reduces the perception of the edges
of steps and sidewalks, as well as altering depth
petception of the ground.” It has been shown that
poor performances in tests of distant contrast

sensitivity and depth perception were independent
predictors of increased sway in older people.””

The loss or reduction of vision can interfere
with the equilibrium of the elderly, since it affects
the labyrinth-vestibule system by feedback from
the visual system. The ability to keep balance and
postural control is important for the adequate
performance of functional tasks and daily life.
The deterioration of balance with age is well
defined in the literature. Elderly patients with
balance deficit are more prone to falls and their
consequences.”'?

Fallsrepresentabigsocialproblemthroughtheir
relationship with physical decline, psychosocial
consequences (fear of falling, depression, anxiety,
among others). The fear of falling, at present,
has been defined as low self-efficacy or self-
confidence in one’s own equilibrium to avoid
falls, causing limitations in the performance
of the daily activities, with negative impact on
the quality of life”" Consequently, elderly
people with low visual acuity tend to diminish
their basic, instrumental daily life activities.”"
The presence of visual alterations, whether the
problem is with acuity, contrast, glare sensitivity
or depth perception, is reported as a factor that



increases the morbidity and the mortality in older
patients. The difficulty in performing daily tasks,
such as taking walks, getting up from and lying
down on the bed, getting up from and sitting
on chairs, is also reported by older patients with
visual alterations.'"

This study aimed to verify the association
between functional balance, visual functioning
and fear of falling in older adults with cataracts.

MATERIALS AND METHODS

Sample

This was a cross-sectional observational
study, comprising 139 elderly outpatients with
a recommendation for cataract surgery from an
ophthalmological clinic. It was approved by the
Ethics in Research Committee, n. 218/06.

The following criteria of inclusion were used:
age 60 years or more, diagnosis of cataract,
and ability for independent walking without
crutches. Patients who had any of the following
were excluded: lack of independence for
walking, limping, neurological disease, recently
post-operative, rheumatic  disease, active
orthopedics, algic complaints, weakness of the
inferior members, previous ophthalmological

surgery or glaucoma.

Instruments and procedures for data collection

The tests were performed at the

ophthalmological clinic, by two physical

therapists who had been previously trained in a
pilot study from October 2006 to July 2007.

In order to characterize the sample, the
elderly answered a socio-demographic clinical
questionnaire (gender, age, schooling, associated
disease, use of medication, history of falling,
presence of fear of falling, practice of physical
activity, among others).

The functional balance of the elderly was
assessed with the Berg Scale (BBS), which
presents 14 common tasks for the performance

Balance and fear of falling in older adults with cataracts

of daily activities.” The Timed Up and Go
(TUG) test was performed to evaluate the
functional mobility of the elderly.” The Visual
Function Questionnaire (VFQ) assesses both
life quality and visual function.”” The fear of
falling among the elderly was assessed using the
Falls Efficacy Scale International (FES-I).?' The
scale presents questions about the preoccupation
with falling associated with 16 different activities
of daily life. Visual acuity was measured by the
ophthalmologist using the Snellen chart. This
data was collected on the patients’ medical charts.

Statistical Analysis

Descriptive analysis was used to characterize
the sample. The other variables were analyzed
using the following statistical tests: Kruskal-Wallis
and Mann-Whitney (BBS x visual acuity; BBS x
gender); Spearman (BBS x age); Pearson (BBS x
TUG, FES-I-Brazil, and VFQ). The statistical
program used was SPSS — Statistical Package
for the Social Sciences, version 12, installed on
Windows, and having established «=0.05. Non-
parametric tests were used as the dependent
variable did not follow normal distribution (p <
0.001; Shapiro-Wilk normality test).

To explore the nature of the relations between
the BBS and the other variables (gender, age,
visual function, FES-1-Brazil and number of
medicines), a multivariate regression analysis was
performed. The stepwise method was used.

Measurements of visual acuity were classified
according to the following categories: no
visual deficit (=20.5), light visual deficit (0.5 to
20.3), moderate (0.3 to =0.1) and severe (<0.1),
according to Lee et al. (2003). In order to analyze
the association (Kruskal-Wallis), measurement
of visual acuity of the best eye was used."

RESULTS

One hundred and thirty nine elderly patients
(71.4 £ 6.2 years old) with cataracts, the majority
of whom (58.2%) having received a diagnosis
within the last year, participated. Of these,
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cataracts in both eyes represented 71.2 % of the
sample; right eye only was 13.7% and left eye only
was 15.1%. The practice of physical activity was
reported by 35.3% of the elderly with cataracts,
87.5% performed physical activity three or more
times a week and the most common activity

was walking (24%). A maximum of two daily
medicines was taken by 61.8% of the eldetly. The
performance of the elderly in the assessment tools
BBS (median=53.0), FES-I (average=24.1£6.8),
VFQ (77.7£15.9) and TUG (11.6%£3.0) are
presented in table 1.

Table 1 - Performance of the elderly on the assessment tools: BERG, FES-I, VFQ ¢ o TUG. Belo

Horizonte, MG, 2007. (N=139)

Valid observations
Variable Average Stagdgrd CV. Median  Min. Max.
N % Deviation

TG 139 100.0 11.6 3.0 26.2 11.0 6.9 30.7
1st measurement
VFQ total score 139 100.0 777 15.9 20.4 82.0 239 99.0
FES-I total score 139 100.0 241 6.8 28.1 22.0 16.0 48.0
BERG total score 139 100.0 52.2 3.4 6.6 53.0 38.0 56.0

As to the performance of the elderly in the
FES-I-Brazil, the most commonly reported
activities as causing preoccupation with falling
were the following: 11 - walking on a slippery
surface, such as a wet floor (92.1%); 14 - walking
on a irregular surface, with stones and holes
(75.5%); 07 - climbing or descending stairs
(66.2%); 15 - climbing or descending a hill (54%);
04 - taking a bath (45.3%).

Analysis of the association of the performance of the elderly on
the BBS, with gender and age

Women presented the worst performance
on the BBS with lower averages and mediums,
when compared to men (female gender: average
51.4£3.6 e medium = 52.0; male gender: average
= 53.7£2.6 and medium = 55; p=0.000, Mann-
Whitney). An inverse correlation was observed
between age and the performance of the
participants on the BBS (Spearman = —0.473,
p=0.000). The average age of the elderly did not
vary according to gender (p=0.135).

Association between performance of the elderly on the BBS and
the following variables: visual acuity, TUG, FES-I Brazil e VFQ

The majority of the elderly presented a high
performance on the total score of the BBS.
Because of this, it was decided to separately verify
the association of the items 08, 13 and 14 of the
scale (reaching forward with the arms extended,
standing with one foot forward, and standing on
one foot) which showed greater variability. These
three items were associated with the variables
TUG and FES-I-Brazil.

Association between visual acuity and performance of the
elderly on the BBS

With relation to visual acuity, the associations
were performed according to the vision of the
better eye and a significant difference was
observed on the BBS. Elderly with better visual
acuity presented higher mediums on the balance
scale (table 2).
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Table 2 - Association between the performance of the elderly on the Berg balance scale and the
alterations presented in visual acuity. Belo Horizonte, MG, 2007. (N=139)

N Average g::ijzfi Minimum Average Max P value
VA in the best eye
Normal 54 53.2 2.6 47.0 54.0 56.0 0.013
Light 72 52.0 34 38.0 52.0 56.0
Moderate/Severe 13 49.6 4.9 39.0 49.0 56.0

Correlation between the performance of the participants on the
BBS and the Timed Up and Go (TUG) test

An inverse correlation between the TUG
and the total score of the BBS test was found
(CC= -0.528; p= 0.000, Pearson). The longer it
took the participants to do the TUG, the lower

the total BBS score was and visa-versa. The

performance of the participants of the study on
items 08, 13 and 14 of the BBS and on the TUG
was also verified (table 3). The three items of the
balance scale showed a statistically significant
association with the TUG (item 08, p=0.007;
item 13, p=0.001 e item 14, p=0.00, Kruskal-
Wallis), demonstrating that, in this sample, the
worse the performance on each item of BBS,
the more time was spent to do the TUG.

Table 3 - Association between the performance of the elderly on the TUG and the items 8, 13 and 14
of the Berg balance scale. Belo Horizonte, MG, 2007. (N=139)

N Average Bi?:;i Min. Average  Max. P value
Berg-08
20t3 3 13.38 472 8.06 12.39 30.69 0.007%
4 107 11.08 2.08 6.85 10.81 16.31
Berg-13
Oor1 50 12.77 413 753 12.21 30.69 0.001*
20t3 30 11.82 1.93 9.24 11.27 1678
4 59 10.52 1.8 6.85 10.22 14.41
Berg-14
0or1 51 12.89 3.83 796 12.00 30.69 0.000%
20t3 2 11.38 2.14 753 114 16.09
4 46 10.41 2.14 6.85 10.05 17.66
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Correlation between the performance of the participants on the
BBS the Falls Efficacy Scale International (FES-I-Brazil)

The better the performance of the elderly on
the total score of the BBS, the lower the total
points were on the FES — in other words, the
lesser the preoccupation with the possibility of
falling (CC= -0.355, p=0.000, Pearson).

The association of the performance of
the participants on items 08, 13 and 14 of the BBS
and the performance on the FES-I-Brazil were
assessed through the nonparametric Kruskal-
Wallis test. The three items of the balance scale
showed significant associations with the total
FES score (item 08, p=0.004; item 13, p=0.015;
item 14, p=0.010), as shown in table 4.

Table 4 - Association between the performance of the elderly on the FES-I-Brasil and on the items 8,
13 and 14 of the Berg balance scale. Belo Horizonte, MG, 2007. (N=139).

n Average j;i?i?;i Minimum  Average = Maximum P value

Berg-08 2013 32 27 7 16 27 44 0.004*
4 107 23 6 16 21 48

Berg-13  Oorl 50 26 8 16 24 48 0.015*
2013 30 23 5 16 21 42
4 59 23 0 16 21 40

Berg-14  Oorl 51 26 7 16 24 44 0.010%
20t3 42 24 7 16 23 48
4 46 22 6 16 20 42

Correlation between the performance of the elderly on the total
score of the BBS and the Visual Function Questionnaire (VFQ)

The results showed that no significant
correlation could be observed between the
performance of the participants on the BBS and
on each of the variables of the VFQ (CC= 0.096;
p=0.259, Pearson).

Multivariate Regression

Analysis of the multivariate regression
between the BBS and the variables: gender, age,
visual acuity, VFQ, FES-I-Brazil and number of
medicines used. The regression analysis explained

a 32.8% variance in the dependent variable (Berg).

The final equation was: Berg = 71.203 — 0.245 x
Age + 1.416 x Gender — 0.082 x FES.

DISCUSSION

Cataracts are the main cause of blindness in
the world, being responsible for around 50% of
the 50 million cases.® In Brazil, estimates point
to 2 to 3 new cases of visual acuity equal to or less
than 0.5 in the best eye, due to senile cataract,
for every thousand inhabitants.® In this study,
the elderly presented visual acuity between 0.5
and 0.3, comprising a majority of women, fact
that was also evident in other cataract studies
in Brazil.** Silva (2005), in a study among the
elderly in Ouro Preto, state of Minas Geralis,



found an association between dependence for
the performance of daily life activities with
visual alterations, with having female gender
and with being older than 70 years old, in the
research sample. It is important to point out the
feminization process of old age.” In Brazil, in
1995, for every 100 women 60 years old or more,
there were 81 men of the same age. Not only
health problems, but also social and economic
problems of the elderly mostly pertain to old
women, who live more than men.!

The control of equilibrium of the human
body is regulated be the integration of three
different systems: the somatosensory, the
vestibular and the visual systems. The role of
visual information in the control of balance
has been documented by literature.***” Studies
that use strength platforms to measure postural
oscillation associated with individuals with
poor vision showed that the lessening of visual
information can reduce the postural stability
in 50%. This instability can be aggravated,
mainly when associated with alterations of the
somatosensory and vestibular systems.***’

It is important to point out that the elderly,
when undergoing tests in laboratories, may have
alterations in their physical performance due
to the emotional stress caused by an artificial
environment. Despite several studies that
associated visual deficit with precarious postural
control,” there are few studies assessing balance
by functional measurements.

In the research sample, the BBS, considered
to have adequate psychometric measurements
and being widely used in research for assessment
of balance in the elderly, presented a ceiling
effect for the performance of the elderly in the
global score. These results may be explained by
the fact that the original scale was elaborated to
assess frail old individuals and who had already
presented some kind of alteration of balance.'®*
The participants of this study, despite having
a diagnosis of cataract, were members of the
community and were independent. The control
of balance is multifactorial. The elderly, having
visual deficit due to cataracts, possibly developed

Balance and fear of falling in older adults with cataracts

other compensatory mechanisms in order
to perform their daily functional activities.
However, some items proposed by the BBS —
item 08: reaching forward, 13: standing with one
foot forward (tandem posture) and 14: one-foot
support —, were proven to be more appropriate
for detecting alterations in functional balance in
the research sample. Berg et al. (1992) reported
that these three items are the most difficult of
the scale for the elderly.” These items were the
most sensitive for the research sample, showing
that the active elderly with light alterations of
balance need more difficult and more specific
items for the assessment of functional balance.

The results of the study showed that there was
a significant correlation between the decrease of
visual acuity and the performance of the elderly
on the BBS. Elderly patients with worse visual
acuity presented a worse performance on the
total score of the BBS, proving what has been
observed in clinical practice — visual alterations
generate a negative impact on functional
performance.

Lee & Scudds, in a cross-sectional study with
06 elderly (age 69-94 years) at a rehabilitation
hospital, found an association between the total
score of the BBS and the decrease of visual
acuity."”” Elderly with no visual deficit showed an
average on the BBS of 50.73%3.41; light visual
deficit, 45.55%6.85, and moderate visual deficit,
38.5918.31. The averages of the total score of
the scale were worse than the results found in
this study. The use of the BBS on hospitalized
elderly patients, differently than the sample
of this study, which was composed of elderly
patients of the community, contributed to
these findings. Other studies found similar
deficit and
alterations of functional balance in the eldetly,

associations between visual
although other functional tests were applied:
Performance Oriented Mobility Assessment

(POMA) and the Tinetti balance test.**"

A significant moderate inverse correlation
was found between the performance of the
elderly on the total score of the BBS and the
TUG, indicating that the better the performance

m
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of the elderly on the tests of balance, less time
was spent to perform the TUG. As expected,
this data supports the studies of Podsiadlo &
Richardson (1991) and Berg et al. (1992), who
also found a moderate to high correlation in
these tests among the community elderly.”

When we analyzed the items of greatest
impact of the BBS (items: 08, 13 and 14)
separately, we observed that the TUG varied
significantly. These items were the most sensitive
and appropriate for the research sample (item 08:
p=0.007; 13: p=0.001; 14: p=0.000). According
to Bohannon (20006), although the TUG is
widely used in the last years, its normative
reference values have not been well established,
mainly for populations with visual deficit, where
confounding variables may be present.”’ This
author also suggests that the cut off points for
the interpretation of the TUG should be done
according to the stratification of the sample by
age groups. In the present study, the sample
was not stratified by age group, which may have
interfered in the results.

Fear of falling is associated with decline in
physical and functional performance, in the ability
to perform daily life activities, in alterations of
balance and in the gait of the eldetly.”** These
authors suggest that efficacy in the control of
balance in relation to falls, assessed by specific
scales, would be able to evaluate the best manner
of performance of the elderly, when compared to
subjective and dichotomic questions about fear
of falling. The activities of FES-I, that caused a
greater preoccupation in relation to the possibility
of falls among the elderly were those that
demanded a high functional level (items 11, 14, 07,
15 and 04). This is in agreement with the sample
of this study composed by elderly patients from
the community, showing independence in their
daily life activities, in which 35.3% of the subjects
regularly practiced some kind of physical activity.

The Peatson correlation coefficient between
the total scotre of the BBS and the total scote of
the FES-I-Brazil was equal to -0.355 (p=0.000).
These results indicated a significant inverse

correlation, but which was weak using these
assessment tools. The better the performance
on the BBS, the less preoccupation with the
possibility of falling, as assessed by the FES-I-
Brazil, there was. It is also important to point out
that the fear of falling or the reduction of self-
sufficiency is of a multifactorial etiology, making
it hard to establish or determine the factors that
can provoke this process.'*"

This study did not find correlation between
the BBS and the assessment tool for functional
vision —VFQ (Pearson= 0.096; p=0.259).
Despite the VFQ having domains that involve
daily life activities and dependence; these are
always focused on the difficulty of vision and
not of balance.

To explore the nature of the relations between
the BBS and the other variables involved in
the study, and to identify which of them had
greater impact on the balance of the elderly, the
multivariate regression analysis was used.

The results showed that age, gender and
FES-I were the variables associated with balance
problems assessed by the BBS. Although the
model reached the presupposition for its use, only
32,8% of the variability of the responses can be
explained by this model, classified as moderate.

Balance, mobility, functional status and fear
of falling are variables that suffer multifactorial
influences, and thus, vision is not always the only

or the main cause of these alterations.*

The age
factor can be a variable that contributes to these
functional alterations, since the literature reports
that difficulties related to visual function and

physical performance increase with age.”

CONCLUSION

This study found significant weak or
moderate associations between balance assessed
by the BBS, visual acuity, TUG and the FES-I-
Brazil. In the regression analysis, age proved to
be one of the variables most strongly associated
with alterations in Berg’s functional balance.
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