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ABSTRACT

Introduction: Cognitive disorders have associated with incidence of fall. Cognitive problem is more
frequent in elderly living in nursing homes compared to those who live in community. The aim of this
study is to determine correlation between balance performance and cognitive status among elderly in

nursing home.

Methods: This study was conducted in a nursing home in Jakarta. Balance performance was evaluated
using Timed Up and Go (TUG) test and Berg Balance Scale (BBS), while cognitive status was examined
using Mini Mental State Examination (MMSE).

Results: There were 35 participants, consisted of male 10(28.6%) and female 25(71.4%) with median
aged 69 years old, included in this study. Median MMSE result was 21 (6-30). The median result of TUG
was 14.13 (9.66-88.50) seconds. The median BBS result was 50 (18-56). MMSE have negative strong
correlation with TUG (r = -0.693; p = 0.000) and positive strong correlation with BBS (r = 0.640; p
=0.000).

Conclusion: Cognitive function has strong correlation with balance performance among elderly in

nursing home. Therefore, cognitive aspect should be included in fall prevention program.
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ABSTRAK

Pendahuluan: Gangguan kognitif memiliki hubungan dengan kejadian jatuh. Masalah kognitif lebih
sering terjadi pada lansia yang tinggal di panti jompo dibandingkan dengan mereka yang tinggal di
komunitas. Tujuan penelitian ini adalah menentukan korelasi antara status kognitif dengan keseimbangan

pada lansia di panti jompo.

Metode: Penelitian ini dilakukan di panti jompo di Jakarta. Performa keseimbangan dievaluasi
menggunakan tes 7ime Up dan Go (TUG) dan Skala Keseimbangan Berg (BBS), sementara status
kognitif diperiksa dengan Mini Mental State Examination (MMSE).

Hasil: Teradapat 35 partisipan, terdiri dari pria 10(28.6%) dan wanita 25(71.4%) dengan nilai tengah
berumur 69 tahun, yang disertakan pada penelitian ini. Nilai tengah hasil MMSE adalah 21 (6-30).
Nilai tengah hasil dari TUG adalah 14.13 (9.66-88.50) detik. Nilai tengah hasil BBS adalah 50 (18-56).
MMSE memiliki korelasi negatif yang kuat dengan TUG (r =-0.693; p = 0.000) dan korelasi positif yang
kuat dengan BBS (r = 0.640; p =0.000).

Kesimpulan: Fungsi kognitif memiliki korelasi yang kuat dengan performa keseimbangan diantara

lansia di panti jompo.

Kata kunci: Keseimbangan, Kognitif, Lansia, Panti Jompo
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INTRODUCTION

Improvement of health services result in
increase of life expectancy and percentage
of elderly population. In Indonesia, citizen
above 60 years old in 2017 is 9.03% among
population and is estimated to reach 15.8%
in 2035.! Therefore, health problems in old
age deserve more attention. One of them is

high incidence of falls. The mean fall rate
among elderly is 0.65 falls per person-year in
community, and 1.7 for those living in nursing

homes.?

Balance is the ability of the body to maintain
equilibrium or prevent fall. Balance involves
complex motor control. Sensory systems detect
body position and movements. Those impulses
send to central nervous systems that select
and integrate incoming inputs to create the
right perception. Central nervous systems then
select muscle contraction pattern and sends
impulse to the motor systems to give adequate
musculoskeletal systems in controlling body
position. Besides that, central nervous systems
also play roles in anticipation movement and

adjustment.®
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There are many kinds of balance assessment.
Dynamic balance or functional mobility tests
are balance assessment methods that is most
related to the risk of fall. The examples of those
are Berg Balance Scale (BBS) and Timed Up
and Go (TUGQG) test. Both tests are often used
in elderly and have a good correlation with

objective balance test.*

Aging causes decrease of sensory, motor and
cognitive function that can cause balance
problem. Cognitive disorders have long been
associated with incidence of fall, especially
during dual-task activity.® Degradation of
cognitive function is more frequent in elderly
living in nursing homes compared to those
who lives in community. This study aimed
to determine correlation between balance
performance and cognitive status among

elderly in nursing home.

METHODS

This study was conducted in Panti Sosial
Tresna Wreda (nursing home) Budi Mulia
1, East Jakarta. Balance performance was
evaluated using Timed Up and Go (TUG) test
and Berg Balance Scale (BBS), while cognitive
status was examined using Mini Mental State
Examination (MMSE).

Timed Up and Go (TUG) measures how long
time needed by a participant to stand from
a standard chair, walk for 3-meters, turns
180°, walk back and sit down on the same
chair. The longer time it takes, the balance
become worse. Otherwise, for Berg Balance

Scale (BBS), higher score of it means better

balance. The BBS consists of 14 tasks to
examine static and dynamic balance, scored
0 to 4 for each task.”®

The inclusion criteria for subjects were: sixty
years old or older, able to do ambulation
with/without walking aid, manual muscle
test (MMT) at least 4 in all extremity, able to
understand instruction, willing to participate
in this study. The exclusion criteria were
uncorrected visual acuity < 3/60 with finger
count examination, uncorrected hearing
problem that cause communication problem,
severe neuromuscular or musculoskeletal

condition.

Data were managed using SPSS 20 program.
Since data were not normally distributed,
Spearman test was done to analyze correlation
between MMSE and balance performance
(TUG and BBS).

RESULTS

There were 35 participants included in this
study. Their characteristics are listed in table
1. The median age was 69 (60-94) years old.
Median MMSE result was 21 (6-30). Most
of the subjects (31.5%) had not complete
elementary school, even some of them (14.3%)
are illiterate. Only quarter of subjects earned

secondary or higher education.
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Table 1. Subject characteristics

Variable N % Median (Min-Max)

Age (years) 69 (60 — 94)
Sex

Male 10 28.6

Female 25 71.4
Educational level

Hlliterate 5 14.3

Elementary incomplete 11 31.5

Elementary complete 10 28.5

Secondary or higher 9 25.7
MMSE 21 (6 -30)
TUG (seconds) 14.13 (9.66 — 88.50)
BBS 50 (18 — 56)

The median result of TUG was 14.13 (9.66-
88.50) seconds. The median BBS result was
50 (18-56). As shown in table 2, MMSE
have negative strong correlation with TUG
(r = -0.693; p = 0.000) and positive strong
correlation with BBS (r = 0.640; p = 0.000).

Table 2. Correlation of MMSE

with balance performance

r p

MMSE - TUG -0.693 0.000

MMSE - BBS 0.640 0.000
DISCUSSION

This study held in a public nursing home in
Jakarta, where most of the inhabitants were

homeless. This economic background might

be the reason why most of the subjects had
low education level. The illiteracy rate in this
study is 14.3%, that is higher compared with
illiteracy rate in Jakarta (0.73%), even in total

Indonesia population (10.6%).°

As mention earlier, median subject’s age was
69 years old and median MMSE was 21. Few
studies had been done to get median value of
MMSE based on age and education. A study in
healthy individuals in Medan found the same
number for median results of MMSE in above
60 years old population. However, similar
study in Jakarta got higher result (26). For
population in low education level (0-6 years
of education), the median results of MMSE
in both studies were 24 and 26.'° A study by
Crum et al also found slightly higher results
of MMSE among 65-69 years old elderly with
0-4 years of education, that was 22.!' It means,

subjects in this study had lower cognitive
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performance compared to population of same

age and same education level.

Elderly living in nursing home tend to have
more cognitive problem compared to them
in community. Beside low economy and
educational level issues, it might because older
adults having cognitive problem are more
frequently sent to nursing home by their family.
Their placement on nursing home itself is also

a risk factor for further cognitive decline.®

The result of TUG was 14.13 (9.66-88.50)
seconds. Shumway-cook et al published
that TUG results 13.5 seconds is a cut off to
predicts fall in elderly.'?’SD=6, range=65—85 It
means subjects in this study had risk of fall.
Berg Balance Scale (BBS) results, that was 50
(18-56), however it still better than its cut off
for fall risk, that is 46."3

Both TUG and BBS had strong correlation with
cognitive performance. The better cognitive
status, measured by MMSE, the shorter time
needed for TUG test (r = -.693) and higher
BBS score (r = .640).

Cognitive and balance relationship usually
studied in dual-task activity, such as walking
while performing another task.® In this
study, our balance measurements are single
task, however their correlation are strong
for cognitive function. However, Tangen et
al also found association between single-
task Dbalance test (Balance Evaluation
System Test) and cognition.!* Single-task
balance examination using posturography
also associated with brain atrophy and
hippocampal volume.!>!¢

One of the components of TUG test is gait

speed. Few studies had been performed to see
relation of cognitive function and gait speed.
A meta-analysis concludes that the evidence
for an association between gait speed and

cognition in elderly is strong.'’

The most cognitive domain that has been
associated with balance and gait is executive
function. Executive functions are mental
processes needed when a person need to
concentrate and pay attention. Although
attention is more needed in dual-task walking,
single-task balance assessment also associated
with executive function.>'* Hyperintensity
of the white matter has been associated with

lower executive function in elderly.!®

The strong correlation between cognitive
and balance gives challenge to prevent fall
among elderly. A fall prevention program in
nursing homes must include cognitive aspect
in their physical activity and balance exercise.
The most important is prevention and early

detection for cognitive decline.

CONCLUSION

Cognitive function has strong correlation with
balance performance among elderly in nursing
home. Therefore, cognitive aspect should be

included in fall prevention program.
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