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1.4 n13m9qadsziiuddadenanailupiuidsanisdn tHwn

1.4.1 Anuudausaean&nuiiiaan

Inen1INAgau Timed Chair Stand(32) @aiflun1mageauAINLdaLI9189NE11Le21 (Quadriceps)

Tudnwznisiieu (gnatnvintisliliiu 5 afsinadiananan)

1.4.2 ANATNNTOAIUNNTNIIFN

Tnanisnagaseean 4 N1IMAGAL INBNAFRLAYINANNITDAIUNTIAR LlUAAN TN NEgeanyH

vy A dl = o dl 1 % ¥
wn i A NALNAE NN INIF LAz IALNFaNT98N Usznaufiog

NNINAZaL Functional  Reach(33)L1N19MAFALAINNNLAIIBINITNTIFAIVLLLARDL

arudnaereiengliinrenvesgiusesiu (imit of stability) Inenisidelyfiuniilitlng

=) .D

40

n1snAAaL Step Test(34) Lun1snagauAnaINiznlunifinaWinansuunaesligs 7.5
TURLIAT S1191 15 A3

n1InmAaal Timed Up and Go(35) Funimmegannimineuilsenaudaaninaaelng
Anunusne] Usznaudae zgﬂmnvmf\ﬂﬂﬁu WL UIZEENNG 3 LNAT Lﬁumm?ﬁym (turning)
FundUANTIEaLAZITa

N13NAdaL Timed Up and Go wuL Dual task conditions(36) 1nn13na@ad Timed Up and
Go TnuzEaudatin (Physical additional task) way 2nuzdLLaANaLNAY (Cognitive additional

task)

1.4.3 92AUAMNANNITOAUANNAALAZAITNAT

Tae ML 11l924H1 Thai Mini Mental State Examination

1.4.4 92AUAMNAINITN IUNNTNNNANITH

o lduuuaeunns Physical Activity Scale for the Elderly (PASE)(37) (Thai version)

1.4.5 szatAusiulan 111N esa lun19MNanssusnge

Inelfuua@aunn The Modified Falls Efficacy Scale(38)

1.4.6 Tadanglufnuaus fenadlutadanis@eanieds

m’mL?Q'mr;ifamiﬁqum:@ﬂwgu

me:L?Q'ﬂmwimmmi (Malnutrition)

Tatnnstszifiv BMI uag srdinnailasundasiimin uazaanuesnneims
NNINAKALNITHEILIAL (Visual acuity) 1m% Snellen’s chart

mﬁ“wmmuﬂﬁﬁ?ﬁmmwiﬂumimumm (Reaction time)
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wazaiiuey (Hestinieluizaniauentinn duuuiseduana)santarearinnlgsyen
- UI0NUTINU LATNNNLAL
E %
- fiRgueu
¥ &
- %89
£ s
- fie9na
- Tl

v
- TN

1.6 fgeegidindaniasanisadey lHiugientsdindoulasenisidey (nanwan 9 gueiddion

3

ae o y
lAsvn1934e) d9dsenaufae

4 ]

- uthnginganlasaniside

- nasTuasdeyaunfidindanlasanidds

o

- mlsAeudssanuntugandnsaniasaniaas

- gesanvneRnuanninieniies 6 1e

1
] 14 [}

- dfAiunnsdn (@avindusmainew) e liidgeengnidnonlaseniaay (Weeg

o

a o K

B) ULN

2 1 v 4
%

o o

WNAN 811916 ADTUN ADTUNITIAATU UATNANTENLTAATUAINNTANATINL

2). AanngdindanTasanis (nedwil) n 2 &adl (AN BENENTATINNTIe) IaaaunINNgLTA

¥

v =< = A 8% 1 aa o K % A 1 v
[AMERAEY ?Q&m\‘iﬁﬂalﬁ’]ﬂ?‘ﬂ‘q‘ﬂ@ﬁ‘ﬁ‘ﬂ LL@SLIF]@‘MSLVNL°1|W?QNIV’]?\‘]ﬂ’1?@\‘]ﬂgﬂu‘]_luﬂﬂﬂ’]ﬁ‘@ﬂlum‘ﬂuﬂﬂuﬁu’]

u

dunauNn linuz gLy

¥
o A va o o o

3). ‘wmﬁﬂu NIUNANAINNIIATIAL szl UATIN ﬂm?JN'J"]EILL@%uﬂﬂ’WEm’]‘W‘LI’]‘LTﬂ@@ﬂLaﬁlﬁiﬁ’]u

u

4 !

fidinganlazanns 4nilsedf uazpaaailszidumnnuidesn1sduanaia (A3 2)

11



TAgan1597815s 89 2

2

fasangnaainlasenisdszasi 1 wailu 2 ngu Inedsnisguingld Random table aanTisunsu
paxNiawas rinnisngaadsziiundanislildsunsuliideuinandasiunisiillsunsulesiunnsés
wazazlingunguaeigeanagnilsziiiv (Single blind)
NAINITULNNGNULILIN
1). naulusunsafaanunisan ssai9a 4 WRaY (11ANWIN A: ANENI7E8NNIAINIEUAZNI7IANIT
o d’ ¥
AUAINIAENNITAN)
1.1 Tsunsunisaenindanientinuiiunisiia A uudausaednfnuiilionn WazANAINITAIUNITNG
rﬁTfmfaﬂLLuuTmﬂﬁﬂmﬂmwﬂﬂﬁmuuﬁugmmmmifméwmm@ulﬁﬁﬁéqu‘iﬂﬂ,t,ﬂiu (Individualized home
based programme) IneisveznaINN988NANAINIEUIENUATIAY 20-30 1IN (99 Warm up) ANUIU 4
09/J 1 o o v o o v a o o aI/ | a A o [
pFIradUA9 (Fuiudi) uazuuztihliiinnsaanindaniauuuiall | n1siAu ¥ise niseannidinig

o

wuunguARTugNTw Yndu vineannindsnanfanauuzinaasinnianintininas 1415 luayneannigs

neliiggeany lintinu wiewueinedwimasesesinnianinintnuazanziads dnnianintdiiin

S 9 gy = A e | o o o Y ' & A
LIENUNUHENDE N 2 Lm@um@ﬂi‘uLﬂ@ﬂum@@ﬂmmmmmmiwmuwm%qmqummw Twhaun

|
o A

LilfiEentiinnannindaes sdniiieaaunudalymietaiiainniseenindeniauazifienls
g9Lliiunnsan (Tpsannsidtazasd 1 dansinifiuee) sufenszdiulfifigeangeanindiniemufiuusiy
Tsunsuniseeninganie tsznaudiag 3 daundne Ae:
111 n13eUguinang Useneudaavineaninaaniy 2-3 thﬁmﬁ'mmmﬁmuﬂu (Flexibility exercises)
SanetasilUil

- A (Neck flexion/ extension, lateral flexion, rotation)

- @16 (Back flexion/ extension, rotation)

- dawin (Plantarflexion/dorsiflexion, eversion/inversion)
112 nseanmdaiefiuanuuiaussaesninuiian (Strengthening exercises)

- ﬂéﬁﬂﬂdﬂﬁ@x‘i (Gastrocnemius)

- nEadleuntinen (Quadriceps)

- nEdlewdaaazinn (Gluteus maximus)

- nénuianneainn (Gluteus medius)
1.1.3 mﬁ‘@@ﬂﬁﬁﬁqmﬂL‘W'@Lﬁ'umiﬁmmmimu@uma‘wmﬁﬂuﬁﬁu (Standing balance exercises)

- nansasia luvinaut Tuanenizni997199in619) BRAINKLLNNGIUsedF (Base of support) AN

¥ 1 IS ¥ a A Y a A % A
ﬂ']’]\ﬂ‘ﬂLLﬂ‘Ll 111 AMNAUNULNLNER BUNITA BLLNFRi
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= a dl v v dl % 1 :// v a A dl
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= P a D L e P I R (=l o A . : : o
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a = a 2 o o 9 T o A o v = = o o
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1 A M Yo o 14 A Y o a ' v o dll A
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% A ¥ aa Aa % A a 4 % a dl
nsanuazimaulideUfiuAnn un1sdunnneun (NRRRINTeYANNENLAZNNIATIALTLNUAINNIREN
nsduainlasanigszesh 1 dapsantiusialiaudugalaseanisszasi 2)
2). dgeangadlunanaiuan (llasuldsunsudasnunisan)
uuzTwsaNianansaNgineaiuadedaenisduuazn19leaiusuienIseannIaINI LN LAY
o 2

n1sRgaaLlsviinuaiaganiie

b4 ]

geogidindanlasenisddey waz aan. Midufdszaueuiulasanisidey gnidndinsanfanssu
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3).

e3¢

o a :/j 4 09/, dl dl =2 a =2 4 tdl o
Focus group mwmmimfmﬂizmummmmm (AN 3) LW’E]ﬂ’]’j‘ﬂﬂH’]L?]\‘lﬂfhlﬂ’]Wf]\iﬂ'}’]ﬁJL?J’]EL@Lﬂﬂ’JﬂLI
¥ a a A ¢ o o o o 1% Y Aa 3
ﬂ’]ﬁ‘@NLL@Z‘]J?Z@Wﬁﬂ’]‘W‘Vl?ﬂ‘ﬂ‘ﬂ@?ﬂ@?I@\‘]ﬂ’ﬁ‘uqiﬂﬂm?m‘]jﬂﬂﬂuﬂ’]?ﬂﬂiﬂlﬂj"ﬂ?\‘] (NIAKIN A A7NLI7E 1A

n17eaLlseng)

3.4 N53ASIERTaYS
Tasan193ds528e9 1
aal a oY

PG PRI ERPV T T

1) Descriptive statistics tWan1931Asziiazaeeuiiayasaulsianuananm

| o A

2) T tests %® Chi-square WANNIILATIZRAINUANFNIEUINNGNENRsEdRTalnIsRuRnT

¥

(Fallers) Augiilaifidsedfuazlian (Non-fallers) Tusautlsdiayadausia dayagunin uazilade@easine

a q

3) Binary logistics regression aviladt lainaisAN@ean1ainansdnlugeeny

Tasens3qaseeey 2
aa a Y
ApnnsiiAsnzidiays
1 v !
1.Descriptive statistics tNan19atAsziiaraeuiioyasoulsisuaiAnmn
2.Generalised linear models [WanN133LAZYiNa (Effectiveness) 1a4ltsunsuilaaiunisa

3.493Jaa7n Focus groups 2wA9Nziilael Thematical analysis
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1.)

Falls rate and falls risk factors in Thai community-dwelling older people.
%@H@ﬁudquﬂq?ﬂmﬁuﬂ%ﬁ 1 (baseline data) (1AM 2, T)
[mssnmsidayaiiuiduiiiouongudgeagiu nguludu ngudylives uaznguduiies
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Abstract

Background: Older people have an increased risk of falls which may lead to disabling injury
and hospitalisation. Although there are extensive research on falls risk and prevention. most of
this knowledge is from western countries and this could limit its usefulness in implementation
in countries with different geography, living standards and culture such as Asian countries

including Thailand.

Aims: To identify the rate and risk factors of falling in Thai older people living in community.

Methods: Three hundred and eleven community-dwelling older people completed a
comprehensive falls risk and balance and mobility assessment. This included falls history.
clinical measures of dynamic balance and mobility under various situations. measures of levels
of physical activity. fear of falling. and measures of extrinsic falls risk factors including

footwear and home environmental hazards.

Results: Seventy-five participants of 311 participants had one or more falls in the previous 12
months which account for falls rate at 24.12%. There were several factors associated with
occurrence of falls among Thai older people living in community. Fallers had higher number of
prescribe medication and number of medical conditions compared with the non-fallers group.
Being female. using multiple medications (four and greater). and having history of
experiencing lower extremity joint replacement were found to be factors that increased chance
of falling in Thai older people. Functional quadriceps muscle strength measured by sit-to-stand

test was significantly decreased in fallers group.

Conclusions: The findings of the study support the multifactorial nature of falls among older

people including those in Thailand.
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Introduction

Falls has been well recognized as a major health problem in older population worldwide (1).
Older people have an increased risk of falls which may lead to disabling injury and death (2.
3). with one in three community-dwelling older people aged 65 and over falling one or more
times each year (4. 5). Although there are extensive research on falls incidence, risk factors and
prevention. most of this knowledge is from western countries and this may limit its usefulness
in developing falls prevention strategies in countries with different geography. living standards
and culture like Asian countries including Thailand. Generally. falls rate reported in older
people in Asian countries ranges from approximately 10% to less than 30% making overall rate
1s relatively low compared with falls rate reported from western countries (6). Falls rate in Thai
older people living in communities have been reported as between 12% and 40% (7. 8). In term
of falls risk factors: old age. female (5). weakness. balance and gait deficit, visual deficit,
mobility limitation. cognitive impairment. postural hypotension (9). the use of multiple
medications (10). fear of falling (11) and environmental hazards (12) have been recognized as
important risk factors for falling. Although. some of those factors have been found to be falls
risk factors for older people in Asian countries. some other factors also been reported. these
include being obesity (13). kyphosis. hypertension (8). However, from literature review, there

are still very few published studies reporting risk factors for falling in Thai older people (7).

Similar to many countries and the world. Thailand’s population is ageing. The trend of
population ageing has facilitated great consideration of optimal ageing. and this resulted in an
increase interest in studying falls in older people in Thailand during the past decade. However,
there is still lack of information or some uncertainty of information about falls in Thai older
people including etiology. and risk factors in which leads to a major limitation in developing

falls risk assessment and effective prevention intervention for people in the country. Given
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these considerations, the main purpose of this study was to determine falls rate and falls risk
factors in Thai older people by 1) interviewing falls history from community dwelling older
people. 2) assessing possible risk factors which may related with falls (by comparing fallers

with non-fallers).

Methods

Participants

Participants were recruited through the Rungsit City Municipality and Klong Luang
Municipality as well as the Faculty of Medicine Vajira Hospital. Participants were included if
they could walk outdoors with no more support than a single pomt stick. They also had to be
living in the community, and have no other serious orthopaedic condifion or major
neurological disorder (e.g. stroke. Parkinson’s disease) that would restrict functional mobility

(e.g. recent lower limb surgery. severe arthritis of a lower limb).

Measurements and Procedures

Falls history taking and falls risk factor assessments were conducted at the participants’ homes.
However. some participants recruited from the Faculty of Medicine Vajira Hospital were
assessed at the Department of Rehabilitation. the Faculty of Medicine Vajira Hospital. On

average. all process took an hour to complete.

Assessments of falls and falls risk included balance and mobility performance. reaction time.

level of physical activity, fear of falling. history taking regarding eyes. foot. urinary problem,

and home environmental hazards assessment.
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Measures of falls and falls risk consisted of:

(1) the number of falls in the preceding 12 months as reported by the participants:
(11) the consequences of the falls as reported by the participants (some were confirmed with

their family member).

Measures of balance and mobility performance:

Several clinical measures of balance and mobility were used in this study. These testes have
been routinely used in clinical practice and research in particular in older population:

(1) Functional Reach (FR) test (14). a measure of dynamic bilateral stance balance. This test
measures the maximum distance (cm) that participants can reach forward with their dominant
arm raised to 90 degrees and their feet 10 cm apart without taking a step or requiring hands-on
assistance to maintain balance.

(i1) Step Test (ST) (15). a measure of dynamic single leg standing balance. The number of
times the participant steps one foot fully on and then off a 7.5cm block as quickly as possible
in 15 seconds was recorded. Both legs were tested separately, and performance on the side with
the least number of steps was used for data analysis.

(111) Timed Chair Stands (TCS) (16). a functional test of lower extremity muscle strength.
assessed by timing the speed of standing up/ sitting down as fast as possible five times from a
45 cm high chair. with arms crossed across the chest.

(iv) Timed Up and Go (TUG) test (17). a functional measure that assess an individual’s
balance, walking performance. and muscle strength. It measures speed during standing up from
a standard chair, walking three metres at usual speed. furning, then returning to sit again in the
chair (seconds). This task was reassessed under dual task conditions, with a secondary motor
task (carrying a full cup of water while performing the TUG) (18). and with a secondary

cognitive task (counting backwards while performing the TUG).
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Measure of physical activity consisted of:

(1) Frequency of exercise per week (times/week) as reported by participants. and

(1)  The Thai version physical activity level assessment which modified from Physical
Activity Scale for the Elderly (PASE). which is a self-administered document that 1s
designed to measure the amount of physical activity (occupational. household and

leisure activities) undertaken by individuals over a one-week period (19).

Measure of fear of falling
(1) The Thai version of Modified Falls Efficacy Scale was used to assess fear of falling.
The Modified Falls Efficacy Scale is self-reported questionnaire to determine how
confidently participants feel they are able to undertake each activity of 14 common
activities in daily living (ranging from personal care activities to activities in
community living) on a scale of 0 (not confident at all) to 10 (completely confident)

(20).

Measures of eves/ foot/ incontinence problems consisted of:
(1) Visual acuity measured by a Snellen eye chart.
(11) Eye problems as reported by participants,
(111)Foot problems as observed by assessor and reported by participants,

(iv)Incontinence problems as reported by participants.

Measures of footwear and home environmental hazard

(1) Footwear was assessed by using inappropriate shoe checklist which consisted of:
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a. poorly fitted shoes/slippers

b. unstable shoes

c. slippery shoes

d. shoes with greater than 1 inch high-heel

worn-out footwear

o

(i1) Home environmental hazards were assessed by observation using home hazard

checklist described below:

a. walkway: obstacles. rough surface. high slope. poor lighting
b. bedroom: sleeping on floor. obstacles. poor lighting

c. kitchen: slippery floor, obstacles. poor lighting

d. bathroom: slippery floor, no handrail. poor lighting

€. stairs: obstacles. poor lighting. no handrail

The study was approved by Thammasat University Human Research Ethics Committees
(Project Number: 004/2556). All participants provided written informed consent before taking

part in the study.

Statistical analysis:

SPSS Version 19.0 for Windows was used to analyse data. Descriptive statistics were used to
report the participant characteristics and scores for all measures, and the Kolmogorov-Smirnov
test was used to investigate the distribution of data for all continuous measures.

Outcome measures that were continuous and normally distributed were compared between the
participants with and without history of fall in the previous year using independent-samples t
tests. Non-parametric equivalent statistics were used for comparisons between the two groups

for discrete or dichotomous variables (Chi square, Fisher’s Exact Test). or where continuous
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variables were not normally distributed (Mann-Whitney U-test). An odds ratio (OR) was used

to measure association between an exposure and being faller.

Results

Total of 311 older people were recruited in this study. Based on their falls history. 236

participants were classified as non-fallers (had no fall in the preceding vear). and 75

participants were classified as fallers (had had one or more falls in the previous year). This

accounts for falls rate at 24.12%. Baseline characteristics for the fallers and non-fallers group

are summarized in the Table 1. The participants in fallers and non-fallers groups were aged

from 61 to 87 years and from 63 to 86 years respectively. Participants in both groups were

predominantly female (86.67% females in fallers group and 70.34% in non-fallers group).

Being female showed to be related with having a fall (odds ratio=2.74). For the faller group.

number of falls reported ranged from one to six falls in the preceding year.

Table 1. Participants characteristics

Characteristics Non-fallers® Fallers® p-value OR
(n=236) (n=75)
Male:Female. n 70:166 10:65 0.005% | 2.741
Mean age (year). (SD) 72.04 (5.56) 73.35 (5.73) 0.080 NA
Mean weight (kg). (SD) 57.94 (11.61) 5521 (9.68) 0067 | NA
Mean height (em). (SD) 155.13 (7.22) 153.63 (6.31) 0.107 NA
Mean BMI (kg/m’). (SD) 24.07 (4.27) 23.39 (3.70) 0212 | NA
Mean number of falls in the past year (times). (SD) 0 1.91(1.337) 0.000 NA

3 participants who had not fallen in the last year: ® participants who had had fallen in the last year
x . . 3 .
Significant difference between non-fallers and fallers: * tested by Chi-Square.

Table 2. Comparison of health related characteristics between non-fallers and fallers

groups
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Health related Characteristics Non-fallers" Fallers’ p-value OR
(n=236) (n=75)
Mean MMSE score. (SD) 24.32 (4.181) 24.65 (4.718) 0.563 NA
Medical condition. n (%)
- Arthritis 81 (34.32%) 28 (37.33%) 0.6347 1.140
- Osteoporosis 55(23.31%) 26 (34.67%) 0.116" NA
- Back pain 61 (25.85%) 21 (28%) 0712 | 1.116
- Lower extremity joint replacement 4(1.69%) 7(9.33%) 0.005"% | 5971
- Peripheral nerve disorder 2(0.85%) 2(2.67%) 0.246° 3.205
- Vestibular disorder 4(1.69%) 1(1.33%) 1.000° | 0.784
- Other dizziness diseases 12 (5.08%) 3 (4.00%) 1.000° 0.778
- Respiratory conditions 4(1.69%) 4(5.33%) 0.100° 3.254
- Cardiac conditions 30(12.71%) 14 (18.67%) 0.197 1.576
- Other health conditions (Hypertension, DM. 154 (65.25%) 46 (61.33%) 0.664° NA
DLP. HDL. Asthma. GI-track conditions, Thyroid.
Benign Prostatic Hyperplasia)

* participants who had not fallen in the last year: ° participants who had had fallen in the last year

“Significant difference between non-fallers and fallers: * tested by Pearson Chi-Square, $tested by Fisher's Exact
Test

Table 2 presents between-groups (fallers and non-fallers) comparison of health related
characteristics including cognitive performance measured by MMSE score as well as
percentages of self-reported major medical conditions. No participant was reported as having
cognitive impairment. For both fallers and non-fallers groups. arthritis, osteoporosis and other
health conditions (mainly hypertension. DM, DLP, HDL, asthma) were the most common

health problems reported. Participants with lower extremity joint replacement had significantly

higher risk of having a fall than those without the condition (odds ratio=5.97).

The comparison of the falls and falls risk factors including number of medical conditions.

number of prescribe medicine, balance and mobility performance, physical activity. fear of
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falling, eyes/foot/incontinence problems, footwear and home environmental hazards are

presented in the Table 3.

Table 3. Comparisons of predisposing falls risk factors between fallers and non-fallers

Outcomes Non-fallers Fallers p-value OR
Mean (SD) Mean (SD)
1. Medical conditions
- Number of medical conditions 1.75(1.06) 2.11(1.17) 0.015% NA
- Having = 4 medical conditions [n (%)] 15(6.36%) 7(9.33%) 0.381° 1.517
2. Prescribe medicine
- Number of prescribe medicine 3.13(2.93) 447 (3.12) 0.001%* NA
- Having = 4 prescribe medicine [n (%)] 87(37.02%) 48(64.00%) 0.000%" 3.024
3. Gait and balance measurements
- Functional Reach test (cm) 22.77(6.77) 21.13(5.88) 0.062 NA
- Step Test_worst leg (steps) 10.52(3.19) 10.03 (3.24) 0.245 NA
- TUG (sec) 12.90 (4.33) 13.83(5.18) 0.126 NA
- TUG with manual task (sec) 13.29 (4.17) 14.42 (5.42) 0.060 NA
- TUG with cognitive task (sec) 16.87 (7.60) 18.70 (11.37) 0.195 NA
1. Lower extremity strength
- Five timed sit to stand test (sec) 11.79 (4.08) 13.51 (5.02) 0.008* NA
2. Reaction time (sec) 1.09 (0.51) 1.07 (1.23) 0.893 NA
3. Physical activity
- Exercise frequency (times/ week) 5.97 (1.78) 5.36(2.14) 0.039% NA
- Modified PASE score 32.30(19.30) 36.41(23.96) 0.136 NA
4. Fear of falling
- Modified Falls Efficacy Scale 115.60 (26.70) 105.19 (31.03) 0.011% NA
Outcomes Non-fallers Fallers p-value OR
n (%) n (%)
5. Having eyes problem with no correction 64 (27.12%) 14 (18.67%) 0.1417 0.617
6. Having foot problem with no correction 61(25.85%) 19 (25.33%) 0.190° NA
7. Experiencing incontinence problem 84 (35.59%) 29 (38.67%) 0.599" NA
8. Using inappropriate footwear 96 (40.68%) 24 (32.00%) 0.186" 0.690
9. Having > 5 home hazards (from checklist) 83 (36.89%) 23 (32.86%) 0.5717 0.837

TUG=Timed Up and Go test; PASE=Physical Activity Scale for the Elderly
® participants who had not fallen in the last year: b participants who had had fallen in the last year
*Significant difference between non-fallers and fallers: * tested by Pearson Chi-Square

Medical conditions and prescribe medicine

The number of prescribe medicine and number of medical conditions were significantly higher
in the fallers group compared with the non-fallers group. Participants with four and more
medical conditions were more likely to have fallen than those with number of medical
conditions less than four (odds ratio=1.517). Moreover. participants taking four or more
number of medications had three time higher chance of falling than those who took less than 4

types of medication.
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Balance and mobility performance

Time taken to complete five time sit to stand test which measured functional quadriceps
muscle strength was significantly longer (indicating less muscle strength performance) in the
fallers group compared with the non-fallers group. Even though. other balance and mobility
measures revealed worse performance for the faller group. there were no significant differences
compared with non-fallers group. However, the reaching distance measured in Functional
Reach test (p=0.062). and the time taken to complete the Timed Up and Go test with manual
task (0.060) were worse in the fallers group, with comparison approaching a level of

significance.

Physical Activity and Fear of Falling
The fallers group reported significantly lower of exercise frequency (p= 0.039) and greater

level of fear of falling (p=0.011) compared with the non-fallers group.

Eyes/Foot/Incontinence Problems

No significant differences were detected for proportions of participants with eyes/ foot/
incontinence problems between the two groups. Fourteen of the fallers group (18.7%) had eyes
problem with no appropriate correction which was not significantly different to the proportion
of participants with eyes problem in non-fallers group (64 people. 27.1%). The proportion of
participants with foot problem with no correction was quite similar with the fallers group
(approximately 25%). The fallers group reported 38.7% of participants with urinary
incontinence compared to 36.0% of non-fallers participants, although this difference was not

significant.
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Footwear and Home Environmental Hazard
There were no significant differences between fallers and non-fallers groups found in neither
proportion of participants using inappropriate footwear nor proportion of participants living in

home with five or more home environimental hazard listed.

Discussion

The results of this study revealed that approximately 24% of older Thai people living at home
had one or more falls over a one-year period. The results also determined that there were
several factors associated with occurrence of falls among Thai older people living in
community. Fallers had higher number of prescribe medication and number of medical
conditions compared with the non-fallers group. Moreover. a number of medications used of
four and greater was an indicator of having high risk of falling in Thai population. Being
female and having history of experiencing lower extremity joint replacement were also found
to be factors that increased chance of falling in Thai older people. While there was no
significant difference in age between groups, fallers group trended to have older age than non-
fallers group. Other factors that showed to be related with falling included impaired balance
and mobility performance as well as decreased lower extremity muscle strength. low frequency
of exercises (per week) and fear of falling. The results suggest the importance for health
professions to consider those several factors as potential risk factors for falling in Thai

community-dwelling older people.

Overall prevalence of falls among the study participants was 24%. This is slightly lower
compared with falls rate of 30% commonly reported from Western countries (21): (22).
Australia (23). as well as World Health Organization (1). However. this reported falls rate is

close agreement with several findings in Asian countries (24): (13): (6).
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Fallers were over twice as likely to be women compared to non-fallers in the study. This
corresponds with findings from both Western and Asian studies previously reported (13): (5):
(8). Consistent with several studies (25):(2):(26) both number of prescribe medication and
number of medical condition were factors increased risk of falling in older people. While, it
has been widely reported that osteoarthritis is an established risk factor contributing to falls in
older people (27). the condition was not found to be factor increased risk of falling in the
current study. However having history of undertaking lower limb joint replacement was
identified as an important discriminating factor between fallers and non-fallers in this study.
This corresponds with a review of osteoarthritis and falls in the older person (28) which found

that joint arthroplasty may increase the risk of falls in individuals with osteoarthritis.

Differences between the fallers and non-fallers groups approached significance for a couple of
balance tests. Dynamic standing balance were found to be impaired in fallers as presented with
less reaching distance measured by the Functional Reach test. This finding associates with the
finding from Duncan et al. in 1992 which a functional reach less than 25.4cm was determined
as a predicting factor for recurrent falls of adults over 70 years of age (29). The less reaching
distance possibly indicates the impaired body’s limits of stability during self-generated
perturbation in the forward direction in fallers. Additionally, fallers group trended to have
impaired functional gait and balance performed under dual-task condition which assessed by

the Timed Up and Go test with manual secondary task.

Even though using inappropriate footwear seemed not to be related with having falling, sub-
analyses of specific characteristics listed for being classified as inappropriate footwear found

that slippery footwear (odds ratio=1.476) and footwear with heel higher than 1 inch (odds
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ratio=3.236) were potentially confribute to falls. Regarding the home environment. sub-
analyses suggested that slippery kitchen floor (odds ratio=1.673). using lavatory with sepfic
tanks (odds ratio=1.336) and stairs with no handrail (odds ratio=1.303) were the three
environmental factors most increased chance of falling in Thai older people. The sub-analyses
also reveal that handrail in bathroom is significantly related with being fallers. This might both

reflect, and be response to frailty of participants who had had fallen.

While this study included a relative high number of participants, they were recruited through
specific areas. therefore. the results of the study may have limited generalization. Nevertheless.
participants of the study were from both urban and suburban areas which might be assumed to
represent most of general population of the country. Another main limitation 1s that the study
was a case confrol study which limited the interpretation of the findings of study as
predisposing risk factors for falls. Further research with prospective study design is warranted

to definitely identify risk factor for falls in Thai older people.

Conclusion

Our results support the multifactorial nature of falls among older people including those in
Thailand. Apart from female gender, basic health status including number of prescribe
medicine, medical conditions. having history of experiencing lower limb joint replacement
have been found to be potential contributing factors to falls. Additionally, several factors
related with impaired balance and physical performance as well as some home environmental
hazards also associated with high chance of fall occurrences. Importantly. most of these factors
are modifiable falls risk factors. therefore. it is worth to include these factors for falls risk

screening and falls prevention intervention program.
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Table 1.1 Participants characteristics

Characteristics No Falls® Falls < 3° Falls 23° p-value

(n=236) (n=55) (n=55)
Male:Female, n 70:166 9:46 1:19 0.011*
Mean age (year), (SD) 72.04 (5.56) 73.20 (5.89) 73.75 (5.42) 0.202
Mean weight (kg), (SD) 57.94 (11.61) | 55.15(9.80) | 55.37 (9.61) 0.190
Mean height (cm), (SD) 155.13 (7.22) | 153.31 (6.52) | 154.50 (5.79) 0.220
Mean BMI (kg/m?), (SD) 24.07 (4.27) | 23.41(3.71) | 23.32(3.78) 0.465
Mean number of falls in the 0 1.24 (0.43) 3.75(1.25) 0.000*
past year (times), (SD)

® participants who had not fallen in the last year; ° participants who had less than 3 falls in the
last year; ° participants who had 3 or more falls in the last year

*Significant difference between groups (no falls, falls < 3, falls 2 3); tested by ANOVA,

Table 1.2 Participants characteristics (Post Hoc Tests)

Characteristic P-value (95%Cl)

Male: Female No Falls® (n=236) Falls < 3°(n=55) Falls 2 3°(n=55)
No Falls® (n=236) 0.041* (-0.26-0.00) 0.015* (-0.44-(-0.05))
Falls >3b(n=55) 0.041* (0.01-0.26) 0.316 (-0.34-0.11)
Falls 23C(n:55) 0.015* (0.05-0.44) 0.316 (-0.11-0.34)
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Table 2.1 Comparison of health related characteristics between non-fallers and fallers groups

Health related Characteristics No-falls® Falls <3° Falls 23O p-value
(n=236) (n=55) (n=20)
Mean MMSE score, (SD) 24.32 (4.181) | 24.18 (4.19) | 25.95(2.82) 0.247
Medical condition, n (%)
- Arthritis 81 (34.32%) | 20 (36.37%) 8 (40%) 0.857
- Osteoporosis 57 (24.16%) 17 (30.91%) 9 (45%) 0.096
- Back pain 61 (25.85%) | 15 (27.28%) 6 (30%) 0.909
- Lower extremity joint 4 (1.69%) 5(9.09%) 2 (10%) 0.007*
replacement
- Peripheral nerve 2 (0.85%) 2 (3.64%) 0 N/A
disorder 4 (1.69%) 1(1.82%) 0 0.839
- Vestibular disorder 12 (5.08%) 3 (5.46%) 0 0.580
- Other dizziness 4 (1.69%) 3 (5.46%) 1(5%) 0.223
diseases 30 (12.71%) 11 (20.00%) 3 (15%) 0.377
- Respiratory conditions | 155 (65.68%) | 37 (67.28%) 9 (45%) 0.162

- Cardiac conditions

- Other health
conditions (Hypertension, DM,
DLP, HDL, Asthma, Gl-track
conditions, Thyroid, Benign

Prostatic Hyperplasia)

® participants who had not fallen in the last year; ° participants who had less than 3 falls in the

last year; ® participants who had 3 or more falls in the last year

*Significant difference between groups (no falls, falls < 3, falls 2 3); “tested by ANOVA,
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Table 2.2 Comparison of health related characteristics between non-fallers and fallers groups

(Post Hoc Tests)

Health related

Characteristics

P-value (95%Cl)

No Falls” (n=236)

Falls < 3°(n=55)

Falls 23°(n=55)

Lower Extremity joint

replacement

No Falls® (n=236)

0.007* (-0.13-(-0.02)

0.052 (-0.17-0.00)

Falls >3°(n=55)

0.007* (0.02-0.13)

0.849 (-0.10-0.08)

Falls 23°(n=55)

0.053 (0.00-0.07)

0.849 (-0.08-0.10)
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Table 3.1 Comparisons of predisposing falls risk factors between fallers and non-fallers

No-falls®

Falls <3°

Outcomes Falls 23° p-value
(n=236) (n=55) (n=20)
Mean (SD) Mean (SD) Mean (SD)

1. Medical conditions
- Number of medical 1.75 (1.06) 2.13(1.22) 2.00 (1.03) 0.057
conditions
- Having 2 4 medical 15(6.36%) 5(9.09%) 2 (10.00%) 0.677
conditions [n (%)]
2. Prescribe medicine
- Number of prescribe 3.13 (2.93) 3.96 (3.05) 5.85 (2.96) 0.000*
medicine
- Having 2 4 prescribe 87(37.02%) | 31(56.37%) | 17 (85.00%) | 0.000*

medicine [n (%)]
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Outcomes No-falls’ Falls <3° Falls 23° p-value
(n=236) (n=55) (n=20)
Mean (SD) Mean (SD) Mean (SD)
Gait and balance
measurements
Functional Reachtest | 5577 (6.77) | 21.02(5.69) | 21.45(6.53) | 0.176
(cm)
Step Test_worst leg 10.52 (3.19) | 9.78(2.92) | 10.70 (4.01) | 0.302
(steps)
TUG (sec) 12.90 (4.33) | 13.90 (5.20) | 13.62 (5.23) 0.302
TUG with manual task 13.29 (4.17) 14.30 (4.86) 14.75 (6.86) 0.160
(sec)
TUG with cognitive 16.87 (7.60) 17.88 (8.12) | 20.96 (17.56) 0.112
task (sec)
Lower extremity
strength 11.79 (4.08) | 13.59(4.94) | 13.29(5.35) | 0.012*
Five timed sit to stand
test (sec)
Reaction time (sec) 1.09 (0.51) 0.97 (0.58) 0.77 (0.34) 0.017*
Physical activity
Exercise frequency 5.97 (1.78) 3.91 4.00 (3.06) 0.970
(times/ week) 3.01)
Modified PASE score 32.30 (19.30) 31.21 (17.95) 0.278
36.98 (26.28)

Fear of falling
Modified Falls Efficacy 115.60 105.96 104.30 0.012*
Scale (26.70) (30.17) (33.79)
Experiencing 84 (35.59%) 18 (32.73%) 11 (55.00%) 0.035*
incontinence problem
Using inappropriate 97 (41.11%) 17 (30.91%) 7 (35.00%) 0.355

footwear
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Outcomes No-falls® Falls <3 Falls 23° p-value
(n=236) (n=55) (n=20)
Mean (SD) Mean (SD) Mean (SD)
7. Having 2 6 home 71 (30.09%) 16 (29.09%) 2 (10.00%) 0.160

hazards (from

checklist)

TUG=Timed Up and Go test; PASE=Physical Activity Scale for the Elderly

® participants who had not fallen in the last year; ° participants who had less than 3 falls in the

last year; ° participants who had 3 or more falls in the last year

*Significant difference between groups (no falls, falls < 3, falls 2 3); “tested by ANOVA,

Table 3.2 Comparisons of predisposing falls risk factors between fallers and non-fallers (Post

Hoc Tests)

Outcomes

P-value (95%CI)

No Falls® (n=236)

Falls >3°(n=55)

Falls 23°(n=55)

Number of prescribed

medications

No Falls® (n=236)

0.179 (-1.90-0.23)

0.000* (-4.38-(-1.07))

Falls >3°(n=55)

0.179 (-0.23-1.90)

0.045* (-3.74-(-0.03))

Falls 23°(n=55)

0.000* (1.07-4.38)

0.045* (0.03-3.74)

Having 2 6 home

hazards

No Falls® (n=236)

0.007* (-0.34-(-0.05))

0.000* (-0.70-(-0.26))

Falls >3°(n=55)

0.007* (0.05-0.34)

0.023* (-0.53-(-0.04))

Falls 23°(n=55)

0.000* (0.26-0.70)

0.023* (0.04-0.53)

Five timed sit to stand

test (sec)

No Falls® (n=236)

0.018* (-3.36-(-0.23))

0.416 (-3.93-0.93)

Falls >3°(n=55)

0.018* (0.23-3.35)

1.000 (-2.43-3.02)

Falls 23°(n=55)

0.416 (-0.93-3.93)

1.000 (-3.02-2.43)
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Outcomes

P-value (95%Cl)

No Falls® (n=236)

Falls >3°(n=55)

Falls 23°(n=55)

Reaction time (msec)

No Falls® (n=236)

0.418 (-0.07-0.30)

0.027* (0.03-0.60)

Falls >3°(n=55)

0.418 (-0.30-0.07)

0.412 (-0.12-0.52)

Falls 23°(n=55)

0.027* (-0.60-(-0.03))

0.412 (-0.52-0.12)

Modified Falls
Efficacy Scale

No Falls® (n=236)

0.034* (0.56-20.06)

0.175 (-3.19-27.14)

Falls >3°(n=55)

0.034* (-20.06-(-0.56))

1.000 (-15.34-18.67)

Falls 23°(n=55)

0.175 (-27.14-3.19)

1.000 (-18.67-15.34)

Experiencing in-

continence problem

No Falls® (n=236)

0.616 (-0.18-0.11)

0.014* (0.06-0.51)

Falls >3°(n=55)

0.616 (-0.11-0.18)

0.013* (0.07-0.58)

Falls 23°(n=55)

0.014* (-0.51-(-0.06))

0.013* (-0.58-(-0.07)
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Abstract

Objective To compare falls rate and fall risk factors in Thai older people. Comparison
was made between older people living in urban and suburban areas.

Method One hundred and twelve older people in urban and 199 older people aged
more than 65 years living in suburban were recruited into the study. This is the part of
the Falls research project investigating the effect of exercise intervention to improve
balance performance in Thai older people. The baseline data included general
characteristics. all possible risks of falls. and balance tests (Functional Reach Test,
Timed Up and Go Test, Five-Times Sit to Stand. and step test).

Result Falls rate in urban area was three tumes higher than the falls rate in suburban
areas. Some common risk factors are lower limb joint replacement. having health
conditions. and house surrounding. In addition, more numbers of risk factors were
demonstrated in older people living in suburban area.

Conclusion Geographical area affected the risk of falls in older in people in Thailand.
Living in urban area increased risk of falls due to more active life-style. This

information provide mnsight of falls prevention program according to the area of living.
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Introduction

Falls in older pleple has become the awareness of health professionals. Falls
prevalence in developing countries varied from 19% to 35% annually and one-third of
older adults in US reported a fall'. Falls in Asian countries has been reported to be 10-
30% . Report in Thailand in suburbans area accounted for the falls rate of 31.06%.
Known falls risk factors included old age. female. weakness. balance and gait deficit.
visual deficit, mobility limitation, cognitive impairment. postural hypotension. taken
more than four types of medication, environmental hazards. obesity, kyphosis, and
hypertenion®. Being an older woman® having cognitive impairment. urinary
incontinence’ and physically inactive® increased risk of falling in older people?. Falls

risk factors as reported in Thailand was somewhat similar to other reports worldwide.

The study of falls risk factors in older people is the area of interest of wvarious
researchers. There are a number of falls risk factors that considered typical and some
that are different from study to study. Consistently report, having more than four
medical conditions °. reduced vision °. cognitive deficit'®, dizziness'. inadequate

lower extremity strength '> 13 are risk factors of falls in older people across the world.

Environment is considered one of important falls risk factors in older people. Areas of
living affected their movement and activities of daily living. Urban and suburban
areas are mostly different in supporting facilities. However. urban and suburban areas
have been defined varied according to the context in individual countries. In Thailand,
Bangkok is the main city and province around Bangkok are categorised as suburban
areas. Prathumthani province is located up north to Bangkok. Although only 40
Kilometers away. the facilities as well as living style of people in Prathumthani is far

more different from Bangkokians® lifestyle.

Falls rates have been reported in various countries comparing the rates between

1141 Results varies

geographical areas including rural, urban and suburban areas
across studies subjected to data collection methods and period of study. Recently. a
review literature on falls in dwelling older adults living in rural and remote
community in Australia has been released and concluded of no differences of falls
among rural, remote areas and major cities **. This review also concluded that many
studies in Austraalia addressed falls mainly in urban, whereas falls in rural and remote

areas are less frequently investigated.

A study of falls incidence among 472 urban community-dwelling elderly in Beijing

reported intrinsic and extrinsic factors related to single and recurrent falls. The

Suttanon P.3
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ineidence of 17.8% and 6.1% for single and recurrent falls, respectively. Nevertheless,
the falls rate varied across studies subjected to the the period of falls, for example falls
in the pasts six months or one year. In South Africa. even though the study was
conducted in an urban commnity yet a difference in falls rates was found between
cthnic groups'®. Likewise. a study in a rural community in the South of Brazil
revealed variations of physical health of older adult women living in the same
community such as age. lower limb muscle strength. working status. and cognitive
function'

Falls risk factors were age. living alone. and gait disturbance!’. A study in Ircland

addressed that living in rural area was related to physical inactivity especially famale

elderly™®.

Studies related to falls in older people comparing across areas are also limited.
Therefore, the aim of this study was to compare falls rate and falls risk factors
between older people living in urban and suburban areas. This study was done in
Thailand.

Methods

Participants

Three hundred and eleven older people enrolled in this study. One hundred and twelve
from Bangkok and 199 older adults from Prathumthani. All participants have given
their consent prior to participation. Bangkok represented the urban area and
Prathumthani represented the suburban area in Thailand. Participants were recruited
through the Faculty of Medicine, Vajira Hospital represented the older people living
in urban area. Participants represented older people living in suburban area were
recruited from the Rangsit City Municipality and Klong Luang Munieipality. They
were included if they were 65 years and older. could walk outdoors without support
other than using a sinple cane, and no present of orthopedic or neurological disorders

restricting functional mobility. Data collection were taken in 2013-2014.

Assessors
Two physiotherapists were the accessors in this study. All were trained by the
principal researcher (PS) whom familiar with the balance tests. There two

physiotherapists assessed both older people living in urban area and suburban area.

Data collection
The personal characteristics of individual participants were obtained from interview.

The interview also included the history of falls in the past 12 months, cause and place
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of falls and its impact, hospitalization. fear of falling. cognition, and physical activity
level. Assessments of falls risks included balance and mobility performance, reaction
time, level of physical activity, fear of falling. medical history related to eyes. foot.

urinary function problems, and home environmental hazard assessment.

Balance and monility performances were assessed through the several balance tests as
follows: Functional Reach Test. step test in 15 seconds for each leg., Timed Chair
Stands (TCS). and Timed Up and Go Test (TUGT). For the TUGT, three trials were
assessed individually. One with the free walk. one with dual motor task (holding a
glass of water), and the other with dual cognitive task (walked and subtracting a
specified number, counted back one at a time). The reaction time was tested using a
reaction time device. The participant must press a button once they noticed the red

right turning green.

Statistical analysis

The Kolmogorov Smirnov Goodness of Fit test was used to test data distribution and
the Unpaired T-test was used to analyse any differences of falls risk factors between
older people living in urban and suburban areas. Chi-squre tests were implemented to
analyze falls incidence between older people living in urban and suburban areas.
Logistic regression was performed to investigate the relation of individual falls risk
factors. The independent varables mcluded mn the analysis were selected based on well
known falls risk factors. These were age, gender, MMSE score, polymedication.
hazard environment. having urinary problems. eyesight problems. and balance test
performances. In addition, location of accommodation (urban, suburban) was added

as one important indepdendent variable.

Results

Throughout the recruitment. only 311 older people met the ecriteria. The
characteristics of all selected participants are showed in Table 1. They are in the
similar age with the mean of 70" years-old. There were statistical difference in age.
weight, and BMI between older people living in two communities. Urban community
dwelling older people were older. lighter, higher BMI, higher MMSE score. and higer

number of falls in one year than those living in suburban.
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Table 1.

Characteristics of participants

Urban Suburban
Total (n=112) Fallers (n=453) Non-fallers (n=67) Tofal Fallers (n=30) Non-fallers p-value
(n=199) (n=169)

Age 73.54=570 74 045 51 7321+5.84 71.60+5 48 72.55=6.04 7153537 0.005*
Weight 55.24=0.73 53.94+8.74 56.10=10.31 58.41+11.83 56.60=11.02 58.74=1198 0.011*
Height 154 01+6.05 15391628 154.07+503 155.19+7 40 152 68+6 97 155.66+7.51 0.130
BMI 23 26=3 .66 22 75+£3.56 2361+3.71 24 2624 36 24 26=3.73 24 2524 47 0.041*
MMSE 26.48=2 41 26.62+2 38 26392 4 23234 69 21.68=5.67 2352445 <0.001*
Number of 1.49+0.14 0.39+0.72 =0.001*
falls n one
year

*significance difference (p<0.05), independent t-test

Falls incidence in the urban area was higher than in the suburban area Falls rate in the urban area rate was 67.16% (45 fallers. 67 non-fallers)
and in the suburban area was 17.75% (30 fallers, 169 non-fallers). Older people in suburban area had significantly higher odds of falls than older
people living in urban area (OR_ 3.7836 [95% CI, 2.13. 6.23]. z4.706. p < 0.0001) (Table 2).

Table 2. Odds Ratios (ORs) for Falls in geographical areas

Fallers Non-fallers Crude OR (93%
©)
Urban 45 67 378(213-623)
Suburban 30 169
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Commeon falls risk factors in both residenfial areas consisted of lower limb joint
replacement, other health conditions, number of falls in previous one month, six
months, one vear and the total number of previous falls in one year, and house
surrounding.

In wban area, having Parkinson’s Disease, cardiac condition and lying on the
bedroom mattress were the falls nsks factors only found In suburban area, having
peripheral neuropathy, respiratory conditions was the falls risk factors not pronounced
in older people living in urban area. In addition, all balance tests showed statistically
sipnificant difference between fallers and non-fallers in the suburban with the fallers
took longer time or shorter distance to complete the tests (Table 3).

Table 3. Falls nsk factors comparing between older people living in urban and
suburban

Ruisk factor Level of significant difference
Age 0.005%
Weight 0.011*
Height 0.130
BMI 0.041*
Gender =0.001*
MMSE 0.001*
Number of medical condifions for than four | <0.0001*
Number of medical presciption 0.000*
Number of medications more than four =0.001*
Arthritis 0122
Osteoporosis =0.001*
Back pamn 0344
Lower limb jomnt replacement =0.001
Eves problem 0.001
Hearing problem 0.166
Vertigo 0.137
Urninary problem 0.379
Foot abnormality 0.025*
Shoes appropriateness 0.000*
Totlet type 0.003*
House type =<0.001*
House environment hazard more than four =0.001*
Suttanon P.7
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Comparing between geographical areas, some variables were shown to be statistical
significant differences. These wereage, gender. MFF. MMSE, number of medical
prescription, osteoporosis, eyes problem. lower limb joint replacement, foot
abnormality, shoe appropriate, toilet type, house fype, house environment hazard, and
other health conditions.

These vanables were therefore included in the logistic regression analysis. Using the
ENTER method, only vaniables significantly correlated with the chance of getting a
fall was the geographical area.
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Table 4. Balance tests

Balance test Urban Suburban
Total Fallers Non- p-value Total Fallers Non- p-value
(n=112) (n=43) fallers (n=199) fallers
(n=67)

Functional 21 84659 | 1908570 | 23.09=6.83 | 0.014* 22.65+6.58 | 22485906 | 22.71+6.72 | 0.863
Reach Test (cm)
Step test worst | 11.15=3.86 | 1056=3.72 | 11.55=3.93 | (.181 0042 68 | 000250 10.12+2 69 | 0.033*
(times)
Timed Up and [ 13.50=4.51 | 13.03=4.26 | 12.07=4.78 | 0.281 12.46+4.58 | 15.57£6.81 | 13.12=3.86 | 0.060
Go Test (sec)
Timed Up and | 1200400 | 13712534 | 12514 57 | 0.206 1389426 | 1583574 | 13522385 | 0.037*
Go Test (Motor
dual task) (sec)
Timed Up and | 1588026 | 17.55=12.54 | 1475601 | 0.118 18.13+824 | 22 001261 | 1741697 | 0.057
Go Test
(Cognitive dual
task) (sec)
Five time Sit fo | 13.95=507 | 1389404 | 14.00=5.19 | 0000 11224360 | 1320528 | 10.86=3.08 | 0.022*
stand (sec)
Reaction time | 0.69=036 |0.72=033 0.68+037 | 0.547 124049 | 1.61+1.86 125046 | 0306
test (sec)
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Balance tests show difference between areas and group. Older people livind in urban area significantly took longer time to complete the Timed-
Up and Go test with dual mofor task and also in the Five time sit to stand test. Non-fallers performed better in all tests than non-fallers in all
aspects of balance tests (Table 4).

To consider vanables be included to falls risk factor model, the significant different variables between fallers and non-fallers i each community
as well as the well accpeptable falls nisk factors and balance tests were included (Table 5). The best model included geographic location (Table
B).

Table 5 Selected descriptive charactenstics of the study sample

Varniable Totaln=311 Urtbann=112 Suburban n = 199
(%) (%a)
Urban Suburban p-value  Fallers Non-fallers  p-value Fallers Non- p-value

fallers

Age 73.54=570  74.04=551 0.005 7321584 T71.69=548 72.55+6.04  T71.53=537  0.005*

Sex

Male 15 65 0001 3 12 0.087 7 58 0.193

Female o7 134 42 55 24 110
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Variable Total n =311 Jihann =112 Suburban n = 199
(%) (*a)
Urban Suburban p-value  Fallers Non-fallers  p-value Fallers Non- p-value
fallers

Falls

Yes 45 31 45 31

No 67 168 67 168

Arthritis 45

Yes 33 76 0.122 16 17 0.247 13 63 0.640
No 79 123 20 50 18 105
Osteoporosis

Yes 56 27 =0.001 22 34 0.847 4 23 0.906
No 56 172 23 33 27 145

Back pain

Yes 26 56 034 10 16 0.839 11 45 0.322
No 86 143 35 51 20 123

Lower limb joint

replacement

Yes 10 1 0001 6 4 0.180 | 0 0.020
No 102 198 39 63 30 168

Suttanon P11

50



Wariable Totaln=311 Urbann =112 Suburbann= 199
(%a) (%e)
Jiban Suburban p-value  Fallers Non-fallers  p-value Fallers Non- p-value
fallers
Four or mofe
medical
conditions
Tes 10 12 5 5 0.507 2 10 0915
Mo 102 187 40 G2 20 158
Four or more
medications
Yes 28 47 37 51 0.440 12 35 0.031*
Mo 24 152 8 16 19 133
Eyes problem
Tes 50 143 0001 21 38 0339 22 121 0.795
No 53 56 24 20 g 47
Dizziness
Tes 40 7 0137 14 26 0.390 11 66 0.730
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WVariable Totaln=7311 thann =112 Subturbann = 199

(%) (*a)
Jiban Suburban p-value  Fallers Non-fallers  p-value Fallers Non- p-value
fallers
No 12 122 31 41 20 102
Urmary problem
Yes 46 67 0.379 17 20 0.419
No 66 132 28 38 19 113
Foot
abnormalities
Yes 45 78 0.025* 15 30 0.469 15 63 0.254
No 67 121 30 37 16 15
Number of
home
environmental
hazards (4 or
more)
Yes 10 117 =0.001 3 7 0.491 24 03 0.022*
Suttanon P.13

52



Variable Totaln=311 Urbann=112 Suburban n= 199
(%) (*a)
Urban Suburban p-value  Fallers Mon-fallers p-value Fallers Non- p-value
fallers
No 102 82 42 &0 7 75
House
surrounding
obstacle
Yes 17 24 5 12 0.326 18 66 0.052
No a5 115 40 35 13 102
Bedroom
mattress
Yes 15 72 4 11 0.251 13 50 0468
No a7 127 41 56 18 100
Suftanon P.14

53



Table 6. Logistic regression for selected vanables

Variable B SE. Wald df Sig. Exp (B)
Age 0.018 0.029 0411 1 0.521 1.012
Gender -0.782 0413 3.504 1 0.058 0.457
MMSE -0.021 0.040 0.284 1 0.594 0.979
Neibourhood -1.260 0421 5.969 1 0.003 0.284
FRT -0.022 0.025 0.758 1 0.384 0.979
Worst  step -0.043 0.059 0.533 1 0.465 0.958
test

TUG -0.021 0.078 0.075 1 0.784 0.979
TUG  dual 0.041 0.082 0.253 1 0.615 1.042
motor task

TUG dual 0032 0.028 1.283 1 0257 1.033
cognitive

fask

Five time sit -0.038 0.046 0.667 1 0414 0.963
fo stand

Reaction -0.453 0.352 1.656 1 0.198 0.636
fime fest

Constant -0.091 2.809 0.001 1 0974 0913

Living in suburban 15 less likely to have a fall as compared with living i urban (Odds
0.284). The model would be:
W =-0.001 - 1.260 place

Discussion
Higher incidence of falls was found in urban area with the falls rates of 67.16%. This
figure is considered to be very high compared to previous reports in Asian countries .

Whereas the falls rate in suburban area is arraved in the same rate of exisiting studies”.

It 15 possible that older people in urban areas had more severe medical conditions,
more active and therefore more mobile. They were more likely to have a fall than
those living in suburban area. Pathumthani 1s considered suburban area given people
lifestyle. Most houses were one-storey and under supervision of a Munipicity.
Bangkok 1s well known capital city of Thailand and people’s lLifestyle is more
independently active averagely. The higher falls rate in this study may be related to
the period of defining a faller of one vear. Some studies definced a faller as those who
had at least one fall in six months.

Suttanon P15

54



Thai culture may have strong impact on falls rate. Living together as a big family i
suburban area versus living alone or with partners in urban. As for living alone, the
older people would have to perform daily life independently whereas daughters and
son or even the grandchildren would subtitute household works for suburban older
people. From the data, suburban older people had poor health conditions overally as
compared fo urban older people. This may be another reason why falls rate was lower
in suburban commmunity. Having unhealthy conditions, older people tended to move
slower and become more aware of getting fallen. Some people pronounced fear of
falling. Living in subwban is considered slow life as compared with living in
Bangkok.

Although falls nisks factors were different between two geographical areas, when
analysing with the logistic regression only the geographical area was the falls nsk
factor. This may be due to variations of participants™ charactenistics within each area
of living This 1s mmaccordance fo pervious studies reporfing variations within the

-
H.‘I'Eﬁl" IG.

Looking closely at the data, the number of falls in older who were classified as fallers
were more multiple in urban than suburban. People with recurrent falls would
experience the high number of falls. Older people in Bangkok, even with the higher
fall rates individuals experienced only one or few falls. That is even the falls rate in
suburban was smaller, older people experienced the greater number of falls than tohse
lived in wrban commumity. Having frequent or recurrent falls led to the fear of falling
in older people ©°. As a result. this group of elderly would decline to make themselves
in a fall sk They became more aware of gefting another fall and therefore less
mobile.

Older people living in urban area were more likely fo have fall more than those lived
in suburban. This incidence is different from previous report that urban older people
expenenced less falls than older people living in rural areas (28.6% in mural area and
19.4% in urban residents)™®. This may be related to activities they performed daily.
Those who were more active tended to risk to fall than those who were not so active’.
In previous study, fall prevalence in the past six months was 21.7%". The predictors
for falls consisted of gender. area of residence, evesight problems. cataract, high
blood pressure, depression.

As a result, they are likely to have a fall greater than those living in suburban area.
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Falls risk factors found in this study were in accordance to what have been previously
wE

The study result does not mean that older people should live in suburban, so that they
have less chance to fall. It 15 the environment and lifestyle that counted. Those who
are living m suburban community and exposed to risk factors will increase falls
likelihood. Although no other vanables were sigmficantly associated with the chance
of getting a fall in older people, 1t is recommended that environmental hazards had
impact on falls risk. Most of fallers who had at least one fall in one vear had a fall as a
result of slippery in their own houses.

This 15 the first study in Thailand comparing falls between two different communities.
The results provided insight mto the falls prevention program to be implemented
according to lifestyle and environment.

Conclusion
Location of living has impact on the nsks of falls, in which living in urban community
1s likely to increase risk of falls.
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Abstract

Objective: To evaluate the feasibility and effectiveness of a falls prevention intervention
programme focusing on balance exercise training in community-dwelling older people in
Thailand.

Design: A randomized controlled trial.

Participants: Two hundred and seventy seven community dwelling older people (mean age
72.57, SD 5.53, 73.3% female) were randomised to either an intervention programme which
included an education about falls risk management (booklet also provided) plus a home-based
balance exercise delivered by a physiotherapist for 4 month-duration. Falls, balance.
mobility. physical activity level. and other common falls risk factors were measured at
baseline and re-assessment (after completion of the intervention programme). For each
outcome measure, intention-to-treat analysis using generalised linear model with group
allocation as a predictor variable was performed to evaluate the effectiveness of the exercise
programme. Feasibility and safety issues were also recorded.

Results: Total of ninety percent of the participants in the intervention group completed the
programme with very high adherent to the exercise programme. though poor compliance to
the suggestions of other falls risks management. There were no falls or injuries related to the
exercise programme reported. There was no significant difference in falls rate or proportion
of fallers between the intervention and control groups. There were no significant
improvement in balance or physical performance and no changes in other falls risk factors
measured in the intervention group.

Conclusions: This multifactorial falls prevention programme was not effective in reducing
falls in community-dwelling older people in Thailand. However, the study provided

encouraging evidence that there is possible that falls prevention intervention programme
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including home based balance exercise could be practically managed and implemented in

older people living in communities in Thailand.

Introduction

Falling 1s a well-recognized health issue in older people, with one in three people aged over
63, living in the community, falling each year (Gill, Taylor. & Pengelly. 2005: Morris et al..
2004). There have been extensive research in falls in older people including several
systematic reviews conducted with the aim to establish which fall prevention interventions
are effective for older people living in the community including in older people with high
falls risk. Evidence-based interventions are available to prevent falls. The evidence for the
effectiveness of falls prevention interventions for community-dwelling older people has been
previously summarised in a systematic review (Gillespie et al., 2009) and updated til 2012
(Gillespie et al., 2012). The recent review included 159 studies with 79,193 participants. The
review reported that an exercise programme as a single intervention as well as multifactorial
programmes (a combination of single interventions targeted an individual person’s identified
falls risk factors) were the most common mterventions studied (Gillespie et al.. 2012). The
meta-analysis revealed that two types of single intervention. 1) multi-component exercise
programme (either delivered as a group and home based programme) and 2) home safety
modification found to be effective in reducing falls risk and falls rate in older people.
Effectiveness of a combination exercise programmes in reducing risk of falling has also been
affirmed by two systematic reviews and meta-analyses by Sherrington and team (C
Shermnington et al., 2008): (Sherrington, Tiedemann, Fairhall, Close, & Lord. 2011).
Regarding effectiveness of mwultifactorial intervention programmes, the recent systematic
review by Gillespie et al in 2012 also supported that multifactorial intervention programmes

could also minimize falls rate however, would not effect on level of risk of falling (Gillespie
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et al., 2012). Ewven though these systematic reviews (Gillespie et al., 2009; Gillespie et al..
2012: C. Sherrington et al., 2011; C Sherrington et al.. 2008) demonstrated evidence of
several intervention programmes effectively preventing falls for community-dwelling older
people, in different countries, falls by older people could be recognized and then managed in
different ways depending upon various factors in particular culture, living standards, as well
as healthcare system and social welfare of each country. These could be factors influencing
possibility and also effectiveness of falls prevention intervention programme to be

implemented in each country.

In Thailand, there are only a limited number of studies of falls prevention interventions. A
review of Thai research of falls prevention programmes in 2007 (Piphatvanitcha.
kespichayawattana, Aungsuroch, & Magilvy, 2007) identified only three published research
studies in which two quasi-experimental studies were mainly educational interventions
(Pallit. 2001): (Pootong, 2002) and the other one was a randomized controlled trial providing
booklet of falls prevention combined with clinical assessment (Assantachai. Chatthanawaree.
Thamlikkitkul. Praditsuwan, & Pisalsarakij, 2002). Since then, there has been another study
which was a qualitative study of older people’s opinion and preferences on fall prevention
program for Thai community-dwelling older people (Jitramontree, Chatchaisucha.
Thaweeboon., Kutintara, & Intanasak., 2015). As such, there is little research evidence to
guide falls prevention practice for Thai older people living in the community (Piphatvanitcha

etal., 2007).

As ageing population in Thailand has been increased and expected to reach 14 percent. 19.8
percent and 30 percent in 2015, 2025, and 2050 respectively (THAILAND., 2006). and that

we could anticipate consequences of falls as ones of health problems in the population, there
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is a clear need for studies to investigate the effect of falls prevention intervention focusing on

exercise programme specifically in Thai community-dwelling older people.

The aim of this pilot study was to provide evidence of the effectiveness of a home-based falls
prevention focusing on balance exercise programme on falls and falls risk factors mecluding

physical performance in community dwelling older people in Thailand.

Methods

Study Design
The study was a single blind randomised controlled trial. The study protocol was approved by
the Human Research Ethics Committees. Thammasat University (Project Number:

044/2556). Written informed consent was obtained from each participant.

Participants

People aged 60 and over who had been living in community were eligible for inclusion in this
study if they satisfied all of the following criteria: 1) could walk outdoors with no more
support than a single point stick: 1) had no other serious orthopaedic condition (e.g. recent
lower limb surgery. severe arthritis of a lower limb) or major neurological disorder (e.g.
stroke with unilateral or bilateral paresis or Parkinson disease) that could potentially restrict
functional mobility. Those who had a severe level of cognitive impairment that could limit
participation would be excluded. Participants were recruited through the Rungsit City
Municipality and Klong Luang Municipality as well as the Faculty of Medicine Vajira

Hospital.
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Participants were randomized to either the intervention group (received fall prevention
programme focusing on balance exercise). or control group. Participants in both groups
continued with their usual care and other activities while participating in this study.
Intervention: Falls prevention programme focusing on balance exercise

Participants randomised to the intervention programme were provided with a four-month
multifactorial falls prevention programme which focused on a balance training exercise. The
mtervention programme consisted of the following:

1. An individualized home based balance exercise programme, developed and monitored by
a physiotherapist. The programme focused on and lower extremity strengthening exercises
and balance training during standing or walking. The programme was based on an existing

home exercise programme (the Otago programme. http:/www.acc.co.nz/preventing-

njuries/at-home/older-people/ information-for-older-people/otago-exercise-

programmeme/index.htm). that has been shown to be effective in reducing falls in older

people without cognitive impairment (Robertson, Campbell. Gradner. & Devlin. 2002). The
length of the program and number of wvisits were modified from the originally described
randomized trial (Campbell et al., 1997) (from four to five visits during six to 12 months to
be a couple visits during the four month period of the program) to inerease feasibility of the
programme if it should be practically implemented in the community in Thailand (limited
support both in terms of expenses and staff). However. frequency of exercises per week was
modified to be increased from three days/ week in original programme to be at least 4 days
week. Each participant was also provided with an exercise booklet with illustrations and

mstructions so that the participant could continue the exercises at least four times a week.

At the first wvisit. appropriate exercises from the ‘Otago programme’ were selected and

modified by the physiotherapist. tailored to the participant’s balance and mobility level.
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identified from the assessment. At each of the two subsequent home wvisits, the
physiotherapist monitored. advised and modified the exercise programme as required. Two
follow-up phone calls in between visits were also provided in order to ensure that there were
no negative effects from the exercises and to gauge that the participant had done the exercises
correctly. The participants and their caregivers were provided with the physiotherapist’s

contact phone details and were able to contact the physiotherapist if needed.

Data on adherence to the exercise programme was collected by participants completing a
monthly exercise recording sheets, which were retrieved and reviewed by the physiotherapist

during the subsequent home visits,

2. A booklet of falls risk management strategies based on common falls rnisk factors reported
in community dwelling older people was provided together with an education for each
participant about how to deal with their falls risk factors identified from the pre-intervention
assessment (e.g. suggestion for taking medication review. eye check. and home hazard

environment modifications).

3. A handrail (to be installed in bathroom or toilet) or a walking assistive device were

provided for the participants who needed (based on the pre-intervention assessment results).

Control:
Participants randomized to the control group received usual care and continued their usual

activities without any limitation from being participated in the study.
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Assessments

A baseline assessment which included measures of falls rate. a comprehensive series of
clinical measures of balance and mobility performance as well as level of physical activity.
and measures of common falls risk factors, and then repeated after the intervention
programme was completed (4 months). All measurements on both assessment occasions were

undertaken by trained-assessors blind to group allocation.

OQutcome measures
Measures of falls: The number of falls in the preceding 12 months (self report. based on

mformation from the participant and their falls calendars) was recorded.

Measures of balance and mobility performance, physical activity level and frequency of
exercises.

Four common clinical measures of balance and mobility performance included:

(1) Functional Reach (FR) test (Duncan, Wemer, Chandler. & Studenski, 1990). a test of the
maximum distance (cm) that participants can reach forward with their dominant arm raised to
90 degrees and their feet 10 cm apart.

(11) Step Test (ST) (Hill. Bernhardt, McGann, Maltese, & Berkovits. 1996), a test that
measures the number of times the participant steps one foot fully on and then off a 7.5cm
block as quickly as possible in 15 seconds was recorded. Each leg was tested separately. and
performance on the side with a poorer score was recorded.

(111) Timed Chair Stands (TCS) (Whitney et al.. 2005), a test measuring the speed of standing
up/ sitting down as fast as possible five times from a 45cm high chair. with arms crossed

across the chest.
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(1v) Timed Up and Go (TUG) test (Podsiadlo & Richardson. 1991), an assessment that
measures speed during standing up from a standard chair. walking 3 metres at usual speed.
turning, then returning to sit again in the chair (seconds). This task was reassessed under dual
task conditions, with a secondary cognitive task (counting backwards by 3’s while
performing the TUG). and with a secondary motor task (carrying a full cup of water while

performing the TUG) (Shumway-Cook. Brauer. & Woollacott, 2000).

Physical activity level and exercise frequency:
(1) The Thai version physical activity level assessment which modified from Physical

Activity Scale for the Elderly (PASE) (Washburn & Ficker, 1999)

Measures of other falls risk factors consisted of:

(1) Fear of falling: the Thai version of Modified Falls Efficacy Scale which 15 selt-
reported questionnaire to determine how confidently participants feel they are able
to perform each of 14 common activities in daily life.

(11) Visual problems and treatment were reported by each participant.

(111) ~ Home environmental hazard environment were assessed by observation using the
following checklist:

- Walkway (including obstacles. rough surface. steep slope. poor lighting)
- Bedroom (including obstacle. sleeping on floor. poor lighting)
- Kitchen (including obstacles, slippery floor. poor lighting)
- Bathroom (including slippery floor. no handrail. poor lighting)
- Stairs (mcluding obstacles, no handrail, poor lighting)
(iv)  Appropriate footwear was assessed by observation using the checklist described

below:
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- Poorly fitted footwear/ slippers

- Unstable footwear

- Slippery footwear

- Footwear with greater than one inch high-heel

-  Worn-out footwear

Straristical Analysis

All analyses were conducted using the intention-to-treat principle that included all
randomised participants. To manage missing data associated with participants dropping out
from the study during the four months intervention, the baseline values carried forward

method was used (Teri et al., 2003).

To evaluate the effectiveness of the intervention programme. i.e.. comparing the outcome
measures between baseline and the post-intervention assessment between the intervention and
the control groups, we used generalised linear models (SPSS advance statisties 17.0). with
group allocation as the factor (predictor) variable. Variables which are commonly recognized
as falls risk factors as well as the variables which were found to be different between the
mtervention and control groups at the baseline assessment were considered as covariates for
the first run of model of each outcome measure analysed. Only variables with a significant
level at the tests of model effects were included as covariates in the final model of each
variable analysis. Final model of each outcome measure also contained baseline performance
on the outcome as another covariate. Each outcome measure was analysed by a separate
model in which the type of model was selected based on the nature of the outcome measure

and its distribution (Table 1).
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TABLE 1 Type of model selected for each outcome measure.

Outcome Measure Generalised Linear Models
Distribution  Link function
Number of falls in the previous year Count Poisson Log
Fallers: non-Fallers Binary Binomual Logistic
Number of medical conditions = 4 Bmary Binomail Logistic
Number of medications = 4 Binary Binomail Logistic
Normal eyesight: Abnormal eyesight, n (%) Binary Binomail Logistic
Using bifocal or multifocal eyeglasses, n (%) Binary Binomail Logistic
Other eye conditions* (treatment: non- Norminal Multinomual ~ Cummulative
treatment), (Yonon-treatment) Logit
Appropriate footwear: Inappropriate footwear', Bmary Binomail Logistic
n (%emappropriate footwear)
Having > 4 home hazard environments, n (%) Binary Binomail Logistic
Regularly go to toilet at night = 2 times, n (%) Binary Binomail Logistic
Regularly go to toilet at night = 4 times, n (%) Binary Binomail Logistic
Number of medical conditions Quantitative Gamma Identity
Number of medications Quantitative Gamma Identity
Functional Reach Quantitative Normal Identity
Step Test (worst side) Quantitative Normal Identity
Timed Up and Go (TUG) Quantitative Gamma Identity
TUG (secondary manual task) Quantitative Gamma Identity
TUG (secondary cognitive task) Quantitative Gamma Identity
Timed Chair Stand Quantitative Gamma Identity
Hand Reaction Time Quantitative Gamma Identity
Modified PASE® score Quantitative Gamma Identity
Exercise frequency (times/week) Quantitative Gamma Identity
Total exercise time (hours/week) Quantitative Gamma Identity
Modified Falls Efficacy Scale Quantitative Gamma Identity
MMSE’ Quantitative Gamma Identity
Number of home environmental hazards Quantitative Gamma Identity

* Other eye conditions including- cataract, glancoma, Pterygium, Pinguecula

T Inappropriate footwear including: poorly fitted shoes/ slippers, unstable shoes. slippery shoes. shoes with > 1

inch high-heel, worn-out footwear

* Modified Physical Activity Scale for the Elderly (hours/ week)

 Mini Mental State Examination (Thai version)

Results

Flow of participants through the trial and participant characteristics

Two hundred and seventy seven participants were randomised to the intervention (131) or the

control (146) groups.
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Baseline characteristics and possible falls risk factors for the total 277 participants are shown

in Table 2. The mean age + standard deviation of the participants in the control and

intervention programmes were 72.92 = 5.63 and 72.18 = 5.41 respectively. Participants were

predominantly female in both groups. At baseline. performance on the balance and mobility

tests. and other falls risk factors between the two groups were similar on most outcome

measures. However. there were several outcome measures significantly different between the

two groups at baseline meluding: number of medical conditions. number of prescribed

medication taken. time to perform Timed Chair Stand test. score of physical activity level

measured by PASE. and number of home environment. In general. the intervention group had

better health conditions and mobility performance compared to the control at the baseline,

however. the intervention group also had greater number of home environmental hazard than

the control group.

TABLE 2 Characteristics and falls risk factors of the participants at baseline (n=277)

Intervention Group  Control Group
Characteristics and Falls risk factors
(n=131) (n = 146)

Age mean + SD 7218+ 541 7292+563
Gender (M:F), n 34:97 40:106
MMSE' score, mean = SD 25.15+4.27 24.64 =450
Number of medical conditions, mean + SD 203+£1.10 236+1.15%
Number of medical condition greater than 4, n (%) 11 (8.4%5) 25(17.1%)
Number of medications, mean + SD 1.79+1.65 2231+ 1.65%
Taken greater than 4 medications, n (%) 17 (13%) 31(21.2%)*
Falls in previous year, mean + SD 030+075 032+089

Fallers: non-fallers, n (% fallers)
Functional Reach (distance cm), mean + SD

Step Test (number of steps_worse side), mean + SD

26:104 (19.85%)

22 08 £ 6.56

1050+ 335

28:118 (19.18%)
2094+ 606

10.19+2.65
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Intervention Group  Control Group

Characteristics and Falls risk factors

(n=131) (n = 146)
Timed Up and Go (TUG) score (sec), mean = SD 1329+ 559 1325+388
TUG (secondary manual task) (sec), mean = SD 13.09 £ 5.22 13.92+4.40
TUG (secondary coguitive task) (sec), mean + SD 16.47+£7.12 16.78 £ 546
Timed Chair Stand (sec), mean + SD 10.68 £ 4.50 11.42 £ 3 55%
Hand Reaction Time (msec) 136+ 047 133071
Modified PASE" score (hours/ week) 3399+790 3221 +887*
Modified Falls Efficacy Scale 11992 £ 23 54 12195+ 1864

Normal eyesight: Abnormal eyesight, n (%non-
_ 35:96 (73.28%) 39:107 (73.29%)
normal eyesight)

Using bifocal or multifocal eyeglasses, n (%) 11 (8.4%) 18 (12.3%)
Other eye conditions® treatment: non-treatment,

43:18 (27.27%) 59:22 (27.16%)
(%onon-treatment)

Appropriate footwear: Inappropriate footwear™, n (%
101:30 (22.90%) 99:47 (32.19%)

inappropriate footwear)

Number of home environmental hazards, mean = SD 395+£213 3.70 £ 2.55%
Having home hazard environment = 4, n (%) 63 (48.09%) 58 (39.72%)
*p =005

T Mini Mental State Examination (Thai version)
* Modified Physical Activity Scale for the Elderly (hours/ week)
§ Other eye conditions including: cataract. glancoma, Pterygium, Pinguecula

“Inappropriate footwear including: poorly fitted shoes/ slippers. unstable shoes_ slippery shoes, shoes with = 1
inch high-heel. worn-out footwear

Intention-to Trear Qutcome Analysis
One hundred and eighteen of the 131 participants in the intervention group completed the
programme. For the control group. there were 111 of the 146 participants in the control group

could complete the study. The combined discontinued rate of this study was 17.33 %.
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Table 3 demonstrates comparison of outcome measures assessed at Pre and post-intervention
time points between the intervention and control group. Also presented are B (coetficient)
values which represent the average values of the outcome measures of the exercise group
compared with the control group. after adjusting for the effects of all other factors and/or
covariate (s) in the models selected for analysis (the relevant p values are reported). Negative
B value means that the average value of the outcome of the intervention group is higher than
the control group when analyses contained based line performance and other falls risk factors

as covariates.

At the post-intervention re-assessment. the number of falls in the previous year of both the
mntervention and control groups were not changed compared at the baseline, and were not
significant difference between the two groups. For the percentage of participants reporting
one or more falls in the preceding year at the re-assessment, the intervention group increased

by approximately 4% which was similar with the control group.

No changes and no differences between the groups were found in majority of the outcome
measures. However. a significantly slower mobility during Timed Up and Go and Timed
Chair Stand tests was found in the intervention group compared with the control group. There
were also found that the intervention group had increased number of home hazard
environment than the control group. The mtervention group showed to significantly increase
frequency of exercises and a trend of an increased total exercise time (per week) compared

with the controls.
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TABLE 3 Adjusted incidence rate ratio (IRR) or odd ratio {OF) for post-intervention falls outcome measures and some other falls risk outcome measures

(categorical variables), and the adjusted coefficient (B) for other post-intervention outcome measures between the Intervention and the Control groups®. Test

scores reported are mean and standard deviation.

Outcome Measures Intervention Group Control Group IRR / OR (95% CT) p value
Baseline Post-intervention Baseline Post-intervention
performance performance performance performance

Falls in the previous year, mean = 5D 0.30=0.75 0.34 =070 0.32=0.289 033072 IRE =0.008 (-0.40-042) 0971
Fallers: non-fallers, n (% fallers) 26:104 (19.85%) 31:100 (23.66%) 28:118(19.18%)  35:111(23.97%) OFR=-0.046(-0.81-0.72) 0907
Number of medical conditions = 4 11 (8.4%) 11 (8.40%) 25(17.1%) 18 (12.33%) OFR.=0371(-0.62-1.36) 0462
Number of medications = 4 17 (13%) 16 (12.21%) 31(21.2%) 26 (17.81%) OFR =-0.060(-1.01-0.897  0.900
Normal eyesight: Abnormal eyvesight,

35:06 (73.28%) 38:93 (V0.99%) 30:107 (73.28%)  45:101 (69.18%) OR=0121(-057-081) 0729
n (%)
Using bifocal/mmultifocal eveglasses. n

11 (8.39%) 22 (16.79%) 18 (12.32%) 25(17.12%;) OR=0117 (-0.67-091) 0771

(%)
Other eye conditions’ (treatment: non-

48:18 (27.27%) S2:07 (24.64%) 39:22 (27.16%) 58:24(29.26%) OR=0.105(-0.61-0.82) 0774

treatment), (“onon-treatment)
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Appropriate footwear: Inappropriate

101:30 (22.90%) 85:46(35.11%) 0047 (32.19%) 87:50(4041%) OFR=-0.046(-0.59-0.50) 0.870
footwear®, n (*inappropriate footwear)
Having = 4 home hazard
63 (48.00%) 60 (45.80%) 58 (39.73%) 55(37.67%) OR=-0.046 (-0.81-0.72) 0858
environments, 1 (%)
Regularly go to toilet at night = 4
8(6.10%) 5(3.42%) 0 (6.837%) 6(4.11%) OR.=0.335(092-159)  0.602
times, 0 (%a)
Regularly go to toilet at night =2
47 (36.19%) 45 (34.353) 39 (40.41%) 48 (32.838%) OR. =0493 (0.26-1.25)  0.201
times, 0 (%a)
Ourtcome Measures Intervention Group Control Group B Coefficient (95% CI) p value
Baseline Post-intervention Baseline Post-intervention
performance performance performance performance
Number of medical conditions 203=1.10 185125 236 £1.15 213+£121 -0.023 (-0.22-0.17) 0.817
Number of medications 1.79=1.65 189=165 223165 225+1.67 -0.109 {-0.33-0.11) 0.328
Functional Reach (cm) 2208 =6.56 2342+ 6.85 2094 =606 2283=6.84 0.416 (-0.79-1.630 0.500
Step Test (worse side) (steps) 10.50=335 1052 =330 10,19 =265 10.13=3.01 -0.033 (-0.30-0.43) 0.889
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Timed Up and Go (TUG) (sec) 13.20 =550 1385524 1325388 13.59=376 -0.481 (-0.93-[-0.04]y 0.034*
TUG (2™ task_manual task) (sec) 13.090 =522 1451=540 1392 =440 1451=429 -0.342 (-0.84-0.16) 0.181
TUG(2™ task_cognitive task) (sec) 1647=712 1936=930 1678 =546 1841=645 -0.972 (-2.04-0.10) 0.075
Timed Chair Stand (sec) 10.68 =4.50 11.05=4380 1141=355 11.38=337 -0.992 (-1.42-[-0.56])  0.000==
Hand Reaction Time 136047 127049 133=071 1.18 =057 -0.053 (-0.13-0.03) 0.205
Modified PASE? score (hours/ week) 3300=700 3438=9070 3221 =887 3443 £11.72 0.995 (-1.38-3.37) 0.412
Exercise frequency (times/week) 374340 508227 334=335 3T4+331 -0.466 (-0.89-[-0.04]) 0.032*
Total exercise time (hours/week) 13181512 2046+13.10 12511496 14.03 £ 16.20 -1.382 (-4.23-147) 0.342
Modified Falls Efficacy Scale 11002 =23 54 11041 =26 48 12195=18.64 121.10= 2142 0.362 (-5.29-6.02) 0.900
MMSE® 2515=427 2583=407 24 64 =451 2482=475 -0.731 (-1.32-[-0.15]) 0.014*
Number of home environmental

305+213 427270 3.70+255 384282 -0.202 (-0.43-0.03) 0.084

hazards

*p =003 **p<001

* The adjusted [RF_ OF. B coefficient (95% confidence interval), and p values are based on generalized linear models in which the intervention group is compared with the

control group.

T Other eve conditions including: cataract, glancoma, Ptervginm, Pinguecula
* Inappropriate footwear including: poorly fitted shoes/ slippers, unstable shoes, slippery shoes, shoes with ™ 1 inch high-heel, worn-out footwear

I Modified Physical Activity Scale for the Elderly (hours/ week)

* Mini Mental State Examination (Thai version)
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Safety, feasibility, and adherence or compliance to the intfervention programine

Home based balance exercise programiie

There were no falls or mjunes associated with performing the exercise programme. Only a
few participants reported (mild) pain or discomfort of the body when a new exercise was

introduced. However, those symptoms eased with continuing the exercises.

Full compliance (100%) was defined as a participant doing the exercises four days a week.
The average of percentage of adherence of all participants who completed the exercise
program (4™ month period) (118 of 131 participants) was 90%. Ninety out of 118 participants
had greater than 80% adherence with 51 of them completing the exercise programme with
100% adherence. The common reasons limited exercise-adherence of the participants were
other health conditions in which could lead to hospitalization 1s some cases, and travelling

from home.

Education and falls prevention boaklet

Most of suggestions about minimizing falls risk by managing falls nisk factors in particular
such as number of medication used. visual problems, and in particular home hazard
modification could not be implemented i practice. For example, provided handrail could not
be installed the some participants’” bathrooms or toilets due to limitations of house structure

(e.g. wall built with zing sheets).
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Discussion

This study 1s adding evidence that a falls prevention programme by providing education
together with a booklet regarding falls risk factors and falls nisk management and falls
prevention guideline, and in particular a physiotherapy delivered home based balance
exercise programme can be implemented safely in older people living in community in
Thailand. However, the programme could not be effective 1n terms of reducing occurrences
of falls in the population. Referring the understandings that falls often involving a mix of
contributory intrinsic and extrinsic falls nsk factors (Lord., Sherrington, Menz, & Close,
2007), the study hypothesized that multifactorial intervention programme would effectively
reduce falls in older people. However, the findings did not support our initial hypothesis that
a multifactonial intervention programme which targeted identified falls risk factors would
reduce falls rate and improve physical performance as several previous evidence suggested
((Gillespie et al.. 2009; Gillespie et al.. 2012). One possible reason for this non-effective
findings 1s that the education mntervention offered knowledge and suggestions of falls nsk
management strategies could not successfully encourage or motivate the participants to
modify their risk factors in particular external risk factors such as home environmental
hazards and inappropriate footwear. In addition, several falls nisk factors identified could not
practically modified by the older people themselves but required assistance from different
health care professionals as well as support from healthcare system and government. for
example, medication review, eye check-up and treatment. These could be affirmed by the
lack of differences mn numbers of medication taken. visual problem without treatment and
home environmental hazards at the post-intervention assessment compared with the baseline

in both the intervention and control group. This finding emphasizes that a falls prevention
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intervention for older people in Thailand should be multifactorial programme delivered with

multidisciplinary team of health care professionals.

Focusing on the effect of the home-based balance exercise mtervention programme, there
were no improvement in balance or mobility performance or any falls outcome measures
found 1n the intervention group after the completion of the programme. The findings were not
consistent with findings previously reported from a number of randomized controlled trials as
well as several systematic reviews regarding effectiveness of exercise intervention in
reducing falls risk and falls rate in older people ((Gillespie et al.. 2009; Gillespie et al. 2012;
C. Sherrington et al, 2011; C Shemrington et al, 2008). Issues related to intensity and
challenges of the exercise programme, heterogeneity of the participants and the potential for
other physical activity programmes mnvolved m both control and mtervention groups may
have contributed to the lack of significant effects of the exercise programme. In terms of
intensity, the exercise programme in the present study was 4 month duration programme
which was less than intensity recommend for exercise aiming to reducing falls by Shernington
et al. ((C. Sherrington et al., 2011; C Sherrington et al., 2008). Additionally, the exercises
prescribed in this study could be not much challenge to balance control system in particular
in participants who were healthy and still living actively in the community (C. Sherrington et
al, 2011; C Shemrington et al.. 2008). Even though the exercise programme has not been
found to be effective m this study. the programme achieved very high level of adherence.
This 1s an encouraging finding that a home-based exercise intervention progamme aiming to
increase balance and mobility performance and consequently reduce risk of falling could be
implemented practically 1 community dwelling older in Thailand. The future exercise
programme could be modified from the current one by increasing duration of the programme

to be at least 6 month-period and increase intensity of each exercise session as well as
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exercises prescribed should be effectively challenge health older people’s postural and
balance control.

Conclusion

Falls are often multifactonial 1n nature, a multifactorial falls prevention programme including
a home-based balance tramming with sufficient intensity and challenged exercises together
with multidisciplinary objectively approaches dealing with identified falls nisk factors could

be effectively implemented in community-dwelling older people in Thailand.
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urban areas: An observational study)
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e ] wluilszinalneg (Effectiveness of falls prevention intervention focusing on balance
exercise programme in community-dwelling older people in Thailand: A randomized controlled
trial)

Tsunsuifasiunisdudsilsznaufiaenisaannidsniaiawmuinimmessa uaznisliinaus uas

1

foUUzIINIIIANNTANNBEINITRN (TINLANNITATIALIZHUAIINIALNNTAN) WazaKAAND

a9 UN IR NLALAANITANNLALIN1TA N TN A NATUN1aATNIINITEN LAZAIINLAENNITA

289 lsAANNATNHANI AN NNLIZA LN IHAANNNIINABLALNNTANNIAINIL AN AL LZN T

121



4)

5)

'
o a A o

seaungetiuduamduldifnidsunsndesiunisiulnaianiznisaanindanialiluggeans lu
guau Tnaddauurtinnisyiulgeldsunsuilasiunisiudniunisdnaisaliineduiunis

T 1 Ty usiali ot

Tsunsunisaanindaniamasiissazinaresidsunsuiuiued1elion 6 ey uaziszazioaINIg
2aNANAINEFABATNTININTULATN1T8BNANAINIERNAMNTIINILAINANNNIDEGI8 Y NINTL

AFuggeans luguay

|
= I

nsufilatfadeidesdus) Inaanizdadeinudniy Jadeidaanisanluggeanyne i d1uou
Tentszansa Auangnfutlszniu uasRewndennisluvizetsnutinuniduacnudeanisds
Yo o dl dgj o ug// o 1% o 4
s lEFuntedanisidugtlassuninay Al tdsunsunisdesiunisdndnivgeangaosiiy
(. a 4 o . S v o
AINFINNBTBIYARINTUAINUAEAITT iNedanTsfade@aanisdnusazszinnlfiagne i

s=@N5NIN

anutalainganuilyvinisanuazifaqadauasunisiarsanlilsunsunisaaniiainig
iWa v uNIsaNIavagIa1e naluan T IuNaINFUNNNUIUASY (A qualitative  study:
Focus group)
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°mmﬁmng\1mwumuﬂﬂ (A qualitative study: Focus group)
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[] Baseline [ Following up 1stfall [ Following up 2nd fall [ Following up 3“ fall

L] Reassessment (at 6 month = baseline of the RCT)
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[ ] Reassessment (4 month after intervention)
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Health Status:

7NN

® Medical conditions:

N e Y e Y et Iy O B A

Arthritis (OINtS: cviviiii )
Osteoporosis () Pemg98 8
Back pain (uasianisinfansssisanaiaaeilig)
Lower limb joint replacement

Parkinson’s Disease

Stroke

Peripheral neuropathy

Other neurological conditions

Dementia

Vestibular Disorder

Other dizziness

Respiratory condition

Cardiac condition

Other health conditions .......cccooviiviiii,

nn - AURS giEN BMI cm/m2

[ sdipeingaa

® Medications (e auauilaqiiy unulng Ia8u a1msEBw):

Number of prescription medications ............cccc........

Number of non-prescription medications .....................

List all medications currently taken

prescription medications

non-prescription medications
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1. Aouaaduvidala 2 L] el L] lsiimer Gnwlimaud 2)
(Fall: “Inadvertently coming to rest on the ground, floor or other lower level, excluding intentional

change in position to rest in furniture, wall or other objects”)
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Falls Risk Screening Tools

NNNIINARAL:
-asuneHiggnynageunsuduseu 35nsmeagey (1adinsansatnlidinla)
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1. Functional Reach test
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S 4 o ¥ o Aﬂl 1 1o o O
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v
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- UWndalduni Geaneneudnwuauliie lussauimn) tfunnAnamnsotuwaulliflnanan (g

dl o ] rd Y A % % v a o %
NALLUUN head of 3™ Metacarpal bone) Iﬁﬂ1N@NM?'ﬁ]ﬂ’]QLV]’] (Qﬂimuﬂ@mm\immu)
- Cut-off score of 20 cm (sensitivity 73 %, specificity 88%)

NAN1UTELHY

2. Step Test

- tudnmusWinuenaniulszinn 1019 el step Box 9B AUNTNYNG 5 1

i A9 = Y v = ~ o = ¥ 17
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£
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- ININARRLINN AT 919 2 dna

NAN1TUIELHL
PN (SEPPING 16G)  rvroeoeeeoeeoeooe AT

YNG19ENE (StepPing 16G) v AT

3. Timed Up and Go test

o ¥ d’j ¥ v a v v al’j
- uQUuLﬂqﬂIﬂﬂiﬁﬁ@QW\?WuﬂLﬂ']'ﬂ
< P A o <L any a v & an |
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- Cut-off score of 10 seconds (sensitivity of 86%, specificity 71%)
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4.  Sit to Stand with five repetitions (STS-5) (functional measurement of LE muscle strength)
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Cut-off score of 12 seconds (sensitivity 66%, specificity 55%)
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L] Visual acuity (Snellen’s Chart) .........cooiiiiiiiii e
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FLAUNIINNNATATUTZANTU (AAWLAIAN Physical Activity Scale for the Elderly: PASE)
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13.  Modified Falls Efficacy Scale (Fear of falling)

Not Confident at All Fairly Confident Completely Confident

) (©) (10)

1. weemn ld-0am \@adn (Get dressed and undressed) < T 1 T T T T T T T >
2. \m3ENUFaYiaugdng o (Prepare a simple meal) < : ' . . : : : : : >
3. @1uUu" (Take a bath or shower) < T T T T T T T T T >
& o v o . .

4. NUUNTRAIUILULNIA (Get in/ out of a chair) < : ' : : : ’ ’ ' ' >
5. muaun‘éaqnmnﬁ'uau (Get in/ out of bed) < T r T T T T T T T >
6. auliidlmilszn via SulnsAni (Answer the door or telephone) < : . : : : : : : : >
7. vhugau ) meluudianinu (Walk around the inside of your < a

al 1 T 1 1 1 1 1 1 1 »

= s o O

8. Laauuﬂu’nm"lu@ U3AMUINNURY (Reach into cabinets or closets) < T 1 T T T T T T T >
9. et 9 (Light house keeping) < , ' : : ' ' ' r r »
10. TaURY ANLAAA (Simple shopping) < : . : | | : : : T >
1. laudaniaty 1w sadszane salw (Using public P >

« 1 T 1 1 1 1 1 1 1 »
12. 4198uu (Crossing roads) < T T T T T T T T T >
13. ¥@IuLan b Yas ¢ (Light gardening or hanging out the wash) < T 1 T T T T T T T >
14. VHiulanting (Using front or rear steps at home) < T . T T T T T T T >

The items o the scale are scored from 0 to 10, with 0 meaning “not confident/ not sure at all”; 5 being “fairly confident/ fairly sure”; and 10 being “completely confident/ completely sure”. Subject are asked,

‘aaunuiiulalunisvianssausiasagieilasgels 2” (“HOW confident/ sure are you that you do each of the activities without falling?”)
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N9UTZLHY MMSE (Thai version)

WU RUANTTD NN AN BB URT NN INEl (Mini Mental State Examination) (MMSE-Thai 2002) (Iasl

-
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Attention’ Calculation
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Verbal command
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Written command
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Writing
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Visnoconstruction
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MANUIN R

(NANLNBILAZTIULNDY)

WLRNANILATIZAAINADIUTDE (LUALNDILASIUATIULHD)

TULNAY LUALHDY
Baseline (n=199) (n=112)
Reassessment 6 (n=187) (n=90)
Intervention group = 93 Intervention group = 38
Control group = 94 Control group = 52
Reassessment 4 (n=170) (n=59)
Intervention = 88 Intervention = 30
Control = 82 Control = 29

1Ha’Ian

lddzmInazidN$INUISEAD 10 AU

LReTn 2 AU

WNIELUG) : Phase 2 NHLUI$INNITIAE (TIULHDI) BANAINIIUIIUIY 12 AU

AYARUNI9ATIALUTLLAY 3 AFY (baseline, after 6-month, after 4-month intervention)
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Uszann1sannaziadsdeanisan

LIULNAY

o
LUARALNADN

ASaN 1 (n=199)

ASat 2 (n=187)

&

AS9N 3 (n=170)

Asant 1 (n=112)

ASant 2 (n=90)

ASaT 3 (n=59)

Male:Female, n 65:134 63:124 58:112 15:97 11:79 7:52
Mean age (year) 71.69 + 5.47 71.97 +5.43 72.40 +5.35 73.54 +5.70 73.82 + 5.56 74.96 +5.71
Mean BMI 22.65 + 6.58 24.09 + 4.23 23.92 +4.06 23.26 + 3.65 23.66 + 3.77 22.65 + 3.31
Status
- Tam 8 (4.0%) 8 (4.3%) 7 (4.1%) 30 (26.8%) 22 (24.4%) 18 (30.5%)
AR 115 (57.8%) 111 (59.4%) 102 (60.0%) 61 (54.5%) 50 (55.6%) 30 (50.8%)
N 8 (4.0%) 8 (4.3%) 6 (3.5%) 2 (1.8%) 1(1.1%) 1(1.7%)
- e 68 (34.2%) 60 (32.1%) 55 (32.4%) 19 (17.0%) 17 (18.9%) 10 (16.9%)
Education
- hildEnm 29 (14.6%) 28 (15.0%) 22 (12.9%) 3 (2.7%) 3 (3.3%) 3 (5.1%)
- tsvondiu 123 (61.8%) 115 (61.5%) 107 (62.9%) 10 (8.9%) 8 (8.9%) 6 (10.2%)
- tsvondany 25 (12.6%) 23 (12.3%) 22 (12.9%) 7 (6.3%) 5 (5.6%) 3 (5.1%)
- sTaaudiu 11 (5.5%) 10 (5.3%) 10 (5.9%) 8 (7.1%) 8 (8.9%) 5 (8.5%)
- dssnilans 8 (4.0%) 8 (4.3%) 6 (3.5%) 18 (16.1%) 13 (14.4%) 8 (13.6%)
- gandnBoynsis 3 (1.5%) 3 (1.6%) 3 (1.8%) 66 (58.9%) 53 (58.9%) 34 (57.6%)
Occupation
- e 54 (27.1%) 52 (27.8%) 49 (28.8%) 5 (4.5%) 3 (3.3%) 3 (5.1%)
S P e 145 (72.9%) 135 (72.2%) 121 (71.2%) 107 (95.5%) 87 (96.7%) 56 (94.9%)

Dominant Hand

- Right

180 (90.5%)

164 (87.7%)

153 (90.0%)

106 (94.6%)

88 (97.8%)

58 (98.3%)
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ASaN 1 (n=199)

ASat 2 (n=187)

4
ar

Asant 1 (n=112)

ASant 2 (n=90)

ASaT 3 (n=59)

- Left

19 (9.5%)

23 (12.3%)

ASaN 3 (n=170)
7

17 (10.0%)

6 (5.4%)

2(2.2%)

1(1.7%)

Medical condition, n (%)
= Arthritis
- Osteoporosis
- Back pain
- Lower limb joint replacement
- Dementia
- Vestibular
- Other dizz
- Respiratory
- Cardiac

- Other health conditions

76 (38.2%)
27 (13.6%)
56 (28.1%)
1(0.5%)
4 (2.0%)
12 (6.0%)
6 (3.0%)
29 (14.6%)
132 (66.3%)

71 (38.0%)
46 (24.6%)
50 (26.7%)
4 (2.1%)
1(0.5%)
10 (5.3%)
4(2.1%)
36 (19.3%)
145 (77.5%)

46 (27.1%)
37 (21.8%)
24 (14.1%)
1(0.6%)
1(0.6%)
1 (0.6%)
11 (6.5%)
3(1.8%)
24 (14.1%)
122 (71.8%)

33 (29.5%)
56 (50.0%)
26 (23.2%)
10 (8.9%)
1 (0.9%)
3(2.7%)
2 (1.8%)
15 (13.4%)
69 (61.6%)

40 (44.4%)
79 (87.8%)
25 (27.8%)

8 (8.9%)

2 (2.2%)
1(1.1%)

14 (15.6%)
68 (75.6%)

26 (44.1%)
56 (94.9%)
17 (28.8%)

4 (6.8%)

2 (3.4%)
1(1.7%)

8 (13.6%)
51 (86.4%)

TsAgazaNNINNIN 4 T9m 12 (6.0%) 19 (10.2%) 6 (3.5%) 10 (8.9%) 17 (18.9%) 13 (22.0%)
FuUsznugNNINNgn 4 gila 47 (23.6%) 31 (16.6%) 24 (14.1%) 88 (78.6%) 17 (18.9%) 8 (13.6%)
Mean MMSE score 23.23 +4.69 23.55 + 4.40 24.15 + 4.69 26.48 + 2.40 27.64 +2.83 27.91 +2.91

Mean MFF score

119.29 £ 20.92

122.95 £ 18.76

121.84 £ 24.56

103.72 £ 33.95

116.91 + 24.86

121.89 + 18.67

Visual Acuity

- 0

8 (4.0%)
70 (35.2%)
66 (33.2%)

13 (7.0%)
58 (31.0%)
64 (34.2%)

5 (2.9%)
53 (31.2%)
63 (37.1%)

6 (5.4%)
34 (30.4%)
55 (49.1%)

7 (7.8%)
22 (24.4%)
45 (50.0%)

2 (3.4%)
15 (25.4%)
32 (54.2%)
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ASaN 1 (n=199)

ASat 2 (n=187)

&

AS9N 3 (n=170)

Asant 1 (n=112)

ASant 2 (n=90)

ASaT 3 (n=59)

- 4

54 (27.1%)
1(0.5%)

51 (27.3%)
1(0.5%)

48 (28.2%)
1(0.6%)

16 (14.3%)
1(0.9%)

15 (16.7%)
1(1.1%)

9 (15.3%)
1(1.7%)

Eyes problem
- Normal
- Short-sighted

- Long-sighted

56 (28.1%)
34 (17.1%)
109 (54.8%)

33 (17.6%)
31 (16.6%)
123 (65.8%)

40 (23.5%)
30 (17.6%)
100 (58.8%)

53 (47.3%)
8 (7.1%)
51 (45.5%)

41 (45.6%)
8 (8.9%)
41 (45.6%)

27 (45.8%)
6 (10.2%)
26 (44.1%)

Eye Correct

- Eyeglasses 111 (55.8%) 115 (61.5%) 99 (58.2%) 76 (67.9%) 58 (64.4%) 37 (62.7%)

- No Eyeglasses 34 (17.1%) 39 (10.9%) 32 (18.8%) 5 (4.5%) 3(3.3%) 3(5.1%)
Glasses

- Single lens 93 (46.7%) 108 (57.8%) 81 (47.6%) 28 (25.0%) 31 (34.4%) 9 (15.3%)

- Bifocal lens 15 (7.5%) 5(2.7%) 15 (8.8%) 30 (26.8%) 24 (26.7%) 20 (33.9%)

- Multifocal lens - - - 2 (1.8%) - -
Hearing problem 21 (10.6%) 19 (10.2%) 19 (11.2%) 12 (10.7%) 7 (7.8%) 1(1.7%)
Hearing Aid

- Hearing Aid 1(0.5%) 1(0.5%) 1(0.6%) 3(2.7%) 1(1.1%) -

- No Hearing Aid 16 (8.0%) 17 (9.1%) 14 (8.2%) 5 (4.5%) 4 (4.4%) 1(1.7%)

Dizzing / vertigo

77 (38.7%)

73 (39.0%)

62 (36.5%)

40 (35.7%)

36 (40.0%)

21 (35.6%)

Dx Vestibular

- i luyldvindu

6 (3.0%)

6 (3.2%)

5 (2.9%)

2(1.8%)

4 (4.4%)

1(1.7%)
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ASaN 1 (n=199)

ASat 2 (n=187)

ahge
)

3 (n=170)

Asant 1 (n=112)

ASant 2 (n=90)

ASaT 3 (n=59)

- SERC

v =
- feuwnamenluy
- ufaymnzq

- Arfywnssuuyduly

1(0.9%)
1(0.9%)
1(0.9%)
1(0.9%)

1(1.1%)

1(1.1%)
1(1.1%)

Urinary Problem

67 (33.7%)

68 (36.4%)

53 (31.2%)

46 (41.1%)

42 (46.7%)

25 (42.4%)

% £ 09/ A o :/I
WNHANHIADUNANNAL (RAUIUATY)

- 0 14 (7.0%) 9 (4.8%) 11 (6.5%) 12 (10.7%) 2 (2.2%) 9 (15.3%)
- 1 47 (23.6%) 46 (24.6%) 45 (26.5%) 27 (24.1%) 17 (18.9%) 11 (18.6%)
- 2 74 (37.2%) 60 (32.1%) 59 (34.7%) 35 (31.3%) 37 (41.1%) 17 (28.8%)
- 3 43 (21.6%) 49 (26.2%) 37 (21.8%) 31 (27.7%) 26 (28.9%) 16 (27.1%)
- 4 8 (4.0%) 13 (7.0%) 6 (3.5%) 5 (4.5%) 5(5.6%) 5(8.5%)
- 5 8 (4.0%) 7 (3.7%) 8 (4.7%) 1 (0.9%) 1(1.1%) -
- 6 1(0.5%) 2(1.1%) 1(0.6%) 1 (0.9%) 2 (2.2%) 1(1.7%)
o 1(0.5%) : . . . .
- - 1(0.5%) : i ] ]
- 10 3 (1.5%) - 3(1.8%) - - -
Toilet Type (Ainmaunansi)
- ﬁ@ﬂﬁyﬂﬂﬁ:uﬂﬂﬁ'ﬂ\‘]u‘ﬂu 139 (69.8%) 123 (65.8%) 117 (68.8%) 76 (67.9%) 55 (61.1%) 33 (55.9%)
- tenherluiemey 26 (13.1%) 7 (3.7%) 23 (13.5%) 28 (25.0%) 26 (28.9%) 17 (28.8%)
NG S 34 (17.1%) 56 (29.9%) 30 (17.6%) 7 (6.3%) 9 (10.0%) 7 (11.9%)
- 1(0.5%) - 1 (0.9%) - -
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ASaN 1 (n=199)

ASat 2 (n=187)
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AN 3 (n=170)

Asant 1 (n=112)

ASant 2 (n=90)

ASaT 3 (n=59)

- Hndau
Flat foot 68 (34.2%) 67 (35.8%) 61 (35.9%) 13 (11.6%) 13 (14.4%) 10 (16.9%)
Hallux valgus 20 (10.1%) 16 (8.6%) 17 (10.0%) 38 (33.9%) 32 (35.6%) 25 (42.4%)
Shoe Appropriate

- Appropriate 105 (52.8%) 134 (71.7%) 91 (53.5%) 85 (75.9%) 66 (73.3%) 46 (78.0%)

- Not Appropriate 94 (47.2%) 53 (28.3%) 79 (46.5%) 27 (24.1%) 24 (26.7%) 13 (22.0%)
Shoe Types

SO LAZLL LAY

¥ =
TANLF LT NUL

128 (64.3%)
61 (30.7%)

129 (69.0%)
53 (28.3%)

107 (62.9%)
54 (31.8%)

59 (52.7%)
9 (8.0%)

43 (47.8%)
9 (10.0%)

29 (49.2%)
4 (6.8%)

- aaiNANNLLLNANESA 3(1.5%) 1(0.5%) 1 (0.6%) 20 (17.9%) 18 (20.0%) 13 (22.0%)

- mqtﬁqmuﬁg\mu 5 (2.5%) 4 (2.1%) 6 (3.5%) 21 (18.8%) 17 (18.9%) 13 (22.0%)

- sauiingnlu 2 (1.0%) - 2(1.2%) 3(2.7%) 3(3.3%) -
House Types

- 3u 74 (37.2%) 73 (39.0%) 66 (38.8%) 7 (6.3%) 5 (5.6%) 1(1.7%)

- 2 %‘u 119 (59.8%) 106 (56.7%) 98 (57.6%) 92 (82.1%) 75 (83.3%) 54 (91.5%)

- 3 %‘u 6 (3.0%) 8 (4.3%) 6 (3.5%) 13 (11.6%) 10 (11.1%) 4 (6.8%)

House Surrounding

ANAINTBITEINZITNE
dd”
TIPS

NINAATL

84 (42.2%)
64 (32.2%)
11 (5.5%)
45 (22.6%)

75 (40.1%)
55 (29.4%)
9 (4.8%)
30 (16.0%)

67 (39.4%)
56 (32.9%)
9 (5.3%)
40 (23.5%)

17 (15.2%)
9 (8.0%)
6 (5.4%)
1(0.9%)

17 (18.9%)
10 (11.1%)
7 (7.8%)
1(1.1%)

11 (18.6%)
6 (10.2%)
3(5.1%)

1(1.7%)
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UszdiRmsduuaziladaidaanisan ASaf 1 (=199) | AR 2 (n=187) 547 3 (n=170) ASaf 1 (n=112) | @ASeT 2 (n=00) ASaf 3 (n=59)

- Jussadngldiieane
Bedroom

- uauiy 72 (36.2%) 63 (33.7%) 63 (37.1%) 15 (13.4%) 8 (8.9%) 9 (15.3%)

- upufes 127 (63.8%) 122 (65.2%) 107 (62.9%) 86 (76.8%) 82 (91.1%) 46 (78.0%)

¢ ARATNNSTENIIN TSNS 53 (26.6%) 47 (25.1%) 41 (24.1%) 2 (1.8%) 2 (2.2%) 2 (3.4%)

C fusegindlsldResne 47 (23.6%) 20 (10.7%) 38 (22.4%) ; - -
Kitchen

- ARRATIRIsTNTITNE 71 (35.7%) 38 (20.3%) 56 (32.9%) 7 (6.3%) 5 (5.6%) 2 (3.4%)

a 1 1 al
Fuaaddneldineana

P
NUAU

60 (30.2%)
25 (12.6%)

38 (20.3%)
7 (3.7%)

47 (27.6%)
22 (12.9%)

15 (13.4%)

13 (14.4%)

10 (16.9%)

Bathroom

e luting

NNEUANTING

182 (91.5%)
17 (8.5%)
182 (91.5%)
17 (8.5%)
144 (72.4%)

55 (27.6%)

21 (10.6%)
181 (91.0%)

179 (95.7%)
8 (4.3%)
169 (90.4%)
18 (9.6%)
136 (72.7%)
51 (27.3%)
8 (4.3%)
160 (85.6%)

156 (91.8%)
14 (8.2%)
156 (91.8%)
14 (8.2%)
124 (72.9%)

46 (27.1%)

14 (8.2%)
153 (90.0%)

111 (99.1%)
1(0.9%)
82 (73.2%)
30 (26.8%)
107 (95.5%)

5 (4.5%)

9 (8.0%)
26 (23.2%)

89 (98.9%)
1(1.1%)
68 (75.6%)
22 (24.4%)
87 (96.7%)

3 (3.3%)

5 (5.6%)
53 (58.9%)

58 (98.3%)
1(1.7%)
43 (72.9%)
16 (27.1%)
56 (94.9%)
3(5.1%)
6 (10.2%)
12 (20.3%)

Stairs
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ASaN 1 (n=199)

ASat 2 (n=187)

&

AS9N 3 (n=170)

Asant 1 (n=112)

ASant 2 (n=90)

ASaT 3 (n=59)

- hifisndy 10 (5.0%) 11 (5.9%) 9 (5.3%) 5 (4.5%) 2 (2.2%) 2 (3.4%)

- AATINeTeNITINTIENE 40 (20.1%) 33 (17.6%) 32 (18.8%) 3(2.7%) 2(2.2%) -

- fugeadsldiieona 19 (9.5%) 14 (7.5%) 11 (6.5%) 1(0.9%) 1(1.1%) 1(1.7%)
1. Dynamic Balance
1. 1 Dynamic one leg stance

- Step test (Right leg) 10.25 + 2.81 10.63 + 2.86 10.49 + 3.17 11.39+3.78 10.57 + 3.27 10.85 + 3.05

- Step test (Left leg) 10.57 + 2.80 10.82 + 3.01 10.73 + 3.08 11.55 + 3.99 10.68 + 3.25 11.02+3.22

- Step test (worst leg) 9.94 + 2,68 10.37 +2.85 10.23 +3.13 11.15 + 3.85 10.26 + 3.30 10.65 + 3.15
1.2 Dynamic bilateral stance

- Functional Reach (cm) 22.65+6.58 20.91 £ 6.15 23.32 £6.92 21.84 £ 6.58 22.66 £ 6.52 23.73+£6.70
2. Gait, Mobility and Function

- TUG (sec) 13.50 £ 4.51 12.82 +4.48 13.48 + 4.60 12.45 + 4.58 1419+ 517 13.65 +4.67

- TUG (with manual task) (sec) 13.88 £+ 4.26 13.14 £ 4.67 14.34 +4.77 12.99 £+ 4.90 14.31 £5.02 14.44 + 5.34

- TUG (with cognitive task) (sec) 18.12+8.24 16.42 + 6.30 19.59 + 8.21 15.87 £+ 9.25 17.06 + 6.26 17.59 + 8.73

- Timed Chair Stand test (sec) 11.22 + 3.59 10.80 + 3.35 11.06 + 3.76 13.95 + 5.07 11.61+5.16 10.62 + 3.90
3. Reaction time (sec) 1.23+0.49 1.38 £ 0.61 1.19+£0.46 0.69 £ 0.35 1.26 £ 0.58 1.33+0.46
Frequencies of exercise

- Anuaudusedilani 3.91+3.26 3.41+3.39 514 +2.93 4.16 +2.85 3.78 +3.32 5.25 +2.92

- m‘iquqmqmﬁi@ﬂ% (‘mﬁ) 18.78 + 22.92 12.10 £ 14.40 17.85 +14.62 25.80 £ 24.40 14.35 + 16.16 19.55 +17.27

- PASE 32.87 +£20.40 32.08+7.74 35.71 £ 11.74 33.10 £ 21.28 35.08 £ 9.49 3243+7.20
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ASaN 1 (n=199)

ASat 2 (n=187)

&

AS9N 3 (n=170)

Asant 1 (n=112)

ASant 2 (n=90)

ASaT 3 (n=59)

Falls history (times)

- Fall(s) 31 (15.60%) 24 (12.8%) 31 (18.2%) 45 (40.2%) 24 (26.7%) 17 (28.8%)

- No Fall 168 (84.40%) 163 (87.2%) 139 (81.8%) 67 (59.8%) 66 (73.3%) 42 (71.2%)
Number of fall in previous 1 month (n)

- Onefalls 7 (3.5%) 5(2.7%) 11 (6.5%) 11 (9.8%) 6 (6.7%) 4 (6.8%)

- Two falls 2 (1.0%) - - 5 (4.5%) - -

- Three or more falls - - 1(0.6%) 1(0.9%) - -
Number of fall in previous 6 months (n)

- Onefalls 14(7.00%) 9(4.8%) 10 (5.9%) 21 (18.8%) 8 (8.9%) 4 (6.8%)

- Two falls - - - 4 (3.6%) 3(3.3%) 1(1.7%)

- Three or more falls - 1(0.5%) 1 (0.6%) - 3(3.3%) -
Number of fall in previous 12 months (n)

- Onefalls 7(3.5%) 9(4.8%) 11 (6.5%) 27 (24.1%) 10 (11.1%) 8 (13.6%)

- Two falls 1(0.5%) 1(0.5%) 1(0.6%) 7 (6.3%) 1(1.1%) 2 (3.4%)

- Three or more falls 1(0.5%) - 1(0.6%) 3(2.7%) 2(2.2%) 2 (3.4%)
Causes of falling

- 1Wmge 3(1.5%) 3(1.6%) 3(1.8%) 6 (5.4%) 6 (6.7%) 2 (3.4%)

- mzqmﬁqﬁmmq 10 (5.0%) 7 (3.7%) 7 (4.1%) 6 (5.4%) 9(10.0%) 7 (11.9%)

N RIGI 1 2 (1.0%) 2(1.1%) 3(1.8%) 3(2.7%) - -

- Aanane 7 (3.5%) 2 (1.1%) 4 (2.4%) 9 (8.0%) 4 (4.4%) 1(1.7%)

9 (4.5%) 9 (4.8%) 14 (8.2%) 21 (18.8%) 5 (5.6%) 7 (11.9%)
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UszdiRmsduuaziladaidaanisan ASaf 1 (=199) | AR 2 (n=187) A5af 3 (n=170) ASaf 1 (n=112) | @ASeT 2 (n=00) ASaf 3 (n=59)
- Aur@w
Consequences of falling
- sy 8 (4.0%) 10 (5.3%) 13 (7.6%) 13 (11.6%) 11 (12.2%) 8 (13.6%)
- fsesnndn 17 (8.5%) 9 (4.8%) 15 (8.8%) 21 (18.8%) 9 (10.0%) 4 (6.8%)
- uHadnfeady - - - 1(0.9%) - 1(1.7%)
- nszgnvin 4 (2.0%) 3 (1.6%) 3 (1.8%) 8 (7.1%) 4 (4.4%) 4 (6.8%)
- UnduRRsEe 2 (1.0%) 1(0.5%) - 2 (1.8%) - -
i g
- 1 20 (10.1%) 14 (7.5%) 16 (9.4%) 23 (20.5%) 10 (11.1%) 7 (11.9%)
- lad 11 (5.5%) 9 (4.8%) 15 (8.8%) 19 (17.0%) 14 (15.6%) 10 (16.9%)
NNAARUAIANNAN 3 (1.5%) 2 (1.1%) 3 (1.8%) 1(0.9%) - -
N195N1
- WU 10 (5.0%) 7 (3.7%) 10 (5.9%) 17 (15.2%) 10 (11.1%) 7(11.9%)
- lawuunng 21 (10.6%) 16 (8.6%) 21 (12.4%) 27 (24.1%) 14 (15.6%) 10 (16.9%)
TGIRREATY
- e 9 (4.5%) 6 (3.2%) 7 (4.1%) 7 (6.3%) 3 (3.3%) 2 (3.4%)
- 9 4 (2.0%) - 2(1.2%) 12 (10.7%) 2 (2.2%) 1(1.7%)
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UszdiRmsduuaziladaidaanisan ASaf 1 (=199) | AR 2 (n=187) A5af 3 (n=170) ASaf 1 (n=112) | @ASeT 2 (n=00) ASaf 3 (n=59)
- wih 12 (6.0%) 9 (4.8%) 11 (6.5%) 14 (12.5%) 10 (11.1%) 8 (13.6%)
- uda 6 (3.0%) 8 (4.3%) 11 (6.5%) 12 (10.7%) 9 (10.0%) 6 (10.2%)

Annufida
- Pan - 2 (1.1%) - - - 1(1.7%)
- dheouu 2 (1.0%) 1(0.5%) 1(0.6%) 3 (2.7%) 1(1.1%) -
- lufiu 2 (1.0%) 4 (2.0%) 6 (3.5%) 19 (17.0%) 9 (10.0%) 10 (16.9%)
- luanu 3 (1.5%) 1(0.5%) 5 (2.9%) 1(0.9%) 1(1.1%) -
- death 3 (1.5%) 2 (1.0%) 2 (1.2%) 2 (1.8%) 2 (2.2%) 2 (3.4%)
- YieAin 1(0.5%) - 1(0.6%) 1(0.9%) 1(1.1%) -
- Yiasuau - - 2 (1.2%) 3 (2.7%) - -
- 1fula 3 (1.5%) 1(0.5%) 1(0.6%) 1(0.9%) 2 (2.2%) -
- gzfeatiu - 1 (0.5%) 1(0.6%) - - -
- dm 2 (1.0%) 1(0.5%) - - 1(1.1%) 1(1.7%)
- 4TNUAeE 2 (1.0%) 1(0.5%) - - - -
- wiwmALNg - 1(0.5%) - - - -
- iy 11 (5.5%) 7 (3.7%) 8 (4.7%) 4 (3.6%) 5 (5.6%) 2 (3.4%)
B TSt - - 2 (1.2%) 1 (0.9%) - -
- wihaun - - - - - -
- TEnma 1(0.5%) 1(0.5%) - - - -
- Taanenuna - - - 1(0.9%) - 1(1.7%)
- fusineszau 1 (0.5%) - - - - -
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UszdiRmsduuaziladaidaanisan ASaf 1 (=199) | AR 2 (n=187) A5af 3 (n=170) ASaf 1 (n=112) | @ASeT 2 (n=00) ASaf 3 (n=59)
AT - - - 1(0.9%) _ .
e - - - 1(0.9%) - -
Tuteaetinu - - - 1(0.9%) - _
thesnug - - - 1(0.9%) 1(1.1%) -
Haanes - - - 1(0.9%) _ .
JERIEY - - - 1(0.9%) - _
XY, - - - 1(0.9%) _ .
AugngunmLnine - - - 1(0.9%) - _
74 - - 1(0.6%) - - -
ZaNENT B - - 1(0.6%) - - -
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Asant 1 (n=311)

ASAT 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
Male:Female, n 80:231 10:67 70:164 74:203 5:50 69:153 65:164 11:42 54:122
Mean age (year) 72.36 £ 5.62 73.35+5.75 72.03 £5.55 72.57 £5.53 72.31 £5.53 72.64 £5.54 73.02 £ 5.50 72.83 £5.36 73.08 =
5.56
Mean BMI 23.90 +4.14 23.35 + 3.65 24.08 +4.27 23.95 £ 4.09 23.93 +3.93 23.95+4.13 23.71 £ 3.96 23.93 £ 4.00 23.64 =
3.96
Status
- Tam 38 (12.2%) 15 (19.5%) 23 (9.8%) 30 (10.8%) 8 (14.5%) 22 (9.9%) 25 (10.9%) 7 (13.2%) 18 (10.2%)
- AN 176 (56.6%) 43 (55.8%) 133 (56.8%) 161 (58.1%) 29 (52.7%) 132 (59.5%) 132 (57.6%) 31 (58.5%) 101
- uen 10 (3.2%) 2 (2.6%) 8 (3.4%) 9 (3.2%) - 9 (4.1%) 7 (3.1%) - (57.4%)
- % 87 (28.0%) 17 (22.1%) 70 (29.9%) 77 (27.8%) 18 (32.7%) 59 (26.6%) 65 (28.4%) 15 (28.3%) 7 (4.0%)
50 (28.4%)
Education
- dlAAn

32 (10.3%)

6 (7.8%)

26 (11.1%)

31 (11.2%)

5(9.1%)

26 (11.7%)

25 (10.9%)

2 (3.8%)

23 (13.1%)
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ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
- dsvoubiu 133 (42.8%) 23 (29.9%) 110 (47.0%) 123 (44.4%) 22 (40.0%) 101 (45.5%) 113 (49.3%) 28 (52.8%) 85 (48.3%)
- lgzaddans 32 (10.3%) 10 (13.0%) 22 (9.4%) 28 (10.1%) 3(5.5%) 25 (11.3%) 25 (10.9%) 5(9.4%) 20 (11.4%)
- Jeundu 19 (6.1%) 3 (3.9%) 16 (6.8%) 18 (6.5%) 2 (3.6%) 16 (7.2%) 15 (6.6%) 3(5.7%) 12 (6.8%)
- Jaauians 26 (8.4%) 7 (9.1%) 19 (8.1%) 21 (7.6%) 7 (12.7%) 14 (6.3%) 14 (6.1%) 3(5.7%) 11 (6.3%)
- @]Qﬂdﬁ‘iﬁ‘ﬁyﬁyﬁr}iﬂ 69 (22.2%) 28(36.4%) 41(17.5%) 56 (20.2%) 16 (29.1%) 40 (18.0%) 37 (16.2%) 12 (22.6%) 25 (14.2%)
Occupation
- AU 59 (19.0%) 11 (14.3%) 48 (20.5%) 55 (19.9%) 6 (10.9%) 49 (22.1%) 52 (22.7%) 9 (17.0%) 43 (24.4%)
- lEineu 252 (81.0%) 66 (85.7%) 186 (79.5%) 222 (80.1%) 49 (89.1%) 173 (77.9%) 177 (77.3%) 44 (83.0%) 133
(75.6%)
Dominant hand
- Right 286 (92.0%) 65 (84.4%) 221 (94.4%) 252 (91.0%) 47 (85.5%) 205 (92.3%) 211 (92.1%) 46 (86.8%) 165
- Left 25 (8.0%) 12 (15.6%) 13 (5.6%) 25 (9.0%) 8 (14.5%) 17 (7.7%) 18 (7.9%) 7(13.2%) (93.8%)
11 (6.3%)

Medical condition, n (%)

Arthritis
Osteoporosis
Back pain
Lower limb joint
replace

Peripheral neu

109 (35.0%)
83 (26.7%)
82 (26.4%)
11 (3.5%)
2 (0.6%)

29 (37.7%)

27 (35.1%)

22 (28.6%)
7(9.1%)
2 (2.6%)

80 (34.2%)

56 (23.9%)

60 (25.6%)
4 (1.7%)

111 (40.1%)

125 (45.1%)
75 (27.1%)
12 (4.3%)

23 (41.8%)

30 (54.5%)

19 (34.5%)
5(9.1%)

88 (39.6%)

95 (42.8%)

56 (25.2%)
7 (3.2%)

72 (31.4%)

93 (40.6%)

41 (17.9%)
5 (2.2%)
1(0.4%)

23 (43.4%)

32 (60.4%)

13 (24.5%)
2 (3.8%)

49 (27.8%)

61 (34.7%)

28 (15.9%)
3 (1.7%)
1(0.6%)
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ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
- Other neu - - - - - - 1(0.4%) - 1 (0.6%)
- Dementia 5 (1.6%) 1(1.3%) 4(1.7%) 1(0.4%) - 1 (0.5%) 1 (0.4%) - 1 (0.6%)
. 0, 0,
- Vestibular 15 (4.8%) 3 (3.9%) 12.(5.1%) 12 (4.3%) - 12 (5.4%) 13 (5.7%) 4 (7.5%) 9 (5.1%)
- Other dizziness 8 (2.6%) 4(5.2%) 4 (1.7%) 5 (1.8%) 2 (3.6%) 3 (1.4%) 4 (1.7%) ) 4 (2.3%)
. 0, [0}
- Respiratory 44 (14.1%) 14 (18.2%) 30 (12.8%) 50 (18.1%) 12 (21.8%) 38 (17.1%) 32 (14.0%) 9(17.0%) | 23(13.1%)

- Cardiac 201(64.6%) | 48(623%) | 153(65.4%) | 213(76.9%) | 40(72.7%) | 173 (77.9%) | 173(75.5%) | 43 (81.1%) 130
- Other health con (73.9%)
Tspazanunndn 4 Tan 22 (7.1%) 7 (9.1%) 15 (6.4%) 36 (13.0%) 7 (12.7%) 29 (13.1%) 19 (8.3%) 6 (11.3%) | 13 (7.4%)
AueuInndn 4 1iin 135 (43.4%) | 49 (63.6%) 86 (36.8%) 48 (17.3%) 13 (23.6%) 35 (15.8%) 32 (14.0%) 11(20.8%) | 21 (11.9%)
Mean MMSE score 2440431 | 24.66+4.70 | 2432+418 | 24.88+4.39 | 2576+4.35 | 24.66+4.38 | 2524+434 | 2611+£3.84 | 24.98+
4.46
Mean MFF score 113.68 + 105.88 + 116.25 + 120.99 + 112.78 + 123.02 + 121.99 + 115.00 + 12410 +
27.35 30.75 25.69 21.08 23.69 19.92 23.05 25.61 21.86
Visual Acuity
- 0 14 (4.5%) 5 (6.5%) 9 (3.8%) 20 (7.2%) 3 (5.5%) 17 (7.7%) 7 (3.1%) 2 (3.8%) 5 (2.8%)
- 1| 104(33.4%) | 23 (29.9%) 81 (34.6%) 80 (28.9%) 13 (23.6%) 67 (30.2%) 68 (29.7%) 13 (24.5%) | 55 (31.3%)
- o | 121(38.9%) | 37 (48.1%) 84 (35.9%) | 109(39.4%) | 29 (52.7%) 80 (36.0%) 95 (41.5%) 22 (41.5%) | 73 (41.5%)
- 3 | 70(225%) 11 (14.3%) 59 (25.2%) 66 (23.8%) 9 (16.4%) 57 (25.7%) 57 (24.9%) 15 (28.3%) | 42 (23.9%)
) 4 2 (0.6%) 1(1.3%) 1(0.4%) 2 (0.7%) 1(1.8%) 1(0.5%) 2 (0.9%) 1(1.9%) 1(0.6%)

Eyes problem

190




ASant 1 (n=311)

4
a

ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
- Normal 109 (35.0%) 33 (42.9%) 76 (32.5%) 74 (26.7%) 20 (36.4%) 54 (24.3%) 67 (29.3%) 13 (24.5%) 54 (30.7%)

- Short-sighted

- Long-sighted

42 (13.5%)
160 (51.4%)

9 (11.7%)
35 (45.5%)

33 (14.1%)
125 (53.4%)

39 (14.1%)
164 (59.2%)

5(9.1%)

30 (54.5%)

34 (15.3%)
134 (60.4%)

36 (15.7%)
126 (55.0%)

8(15.1%)
32 (60.4%)

28 (15.9%)
94 (53.4%)

Eye Correct
- Eyeglasses

- No Eyeglasse

187 (60.1%)
39 (12.5%)

49 (63.6%)
6 (7.8%)

138 (59.0%)
33 (14.1%)

173 (62.5%)
42 (15.2%)

43 (78.2%)

5(9.1%)

130 (58.6%)
37 (16.7%)

136 (59.4%)
35 (15.3%)

32 (60.4%)
8(15.1%)

104
(59.1%)
27 (15.3%)

Glasses
- Single lens 121 (38.9%) 29 (37.7%) 92 (39.3%) 139 (50.2%) 29 (52.7%) 110 (49.5%) 90 (39.3%) 21 (39.6%) | 69 (39.2%)
- Bifocal lens 45 (14.5%) 12 (15.6%) 33 (14.1%) 29 (10.5%) 10 (18.2%) 19 (8.6%) 35 (15.3%) 9 (17.0%) 26 (14.8%)
- Multifocal lens 2 (0.6%) 2 (2.6%) - - - - - - -
Other eyes problem
- danszan 127 (40.8%) 33 (42.9%) 94 (40.2%) 30 (10.8%) 4 (7.3%) 26 (11.7%) 7 (3.1%) - 7 (4.0%)
- - - 1(0.4%) - 1(0.5%) 7 (3.1%) 2 (3.8%) 5 (2.8%)
- fansyan 1 499
2 (0.6%) 1 (1.3%) 1(0.4%) 72 (26.0%) 16 (29.1%) 56 (25.2%) 62 (27.1%) 15 (28.3%) | 47 (26.7%)
- fiansyan 2 49 1(0.3%) - 1(0.4%) 7 (2.5%) 2 (3.6%) 5 (2.3%) 10 (4.4%) 3(5.7%) 7 (4.0%)
. . - - - 16 (5.8%) 2 (3.6%) 14 (6.3%) 9 (3.9%) 2 (3.8%) 7 (4.0%)
- FIANTSANUINAIN
14 (4.5%) 4 (5.2%) 10 (4.3%) 1(0.4%) - 1(0.5%) 6 (2.6%) 1(1.9%) 5 (2.8%)
T PENSEANTINTIEY 7 (2.3%) 2 (2.6%) 5(2.1%) 2 (0.7%) - 2 (0.9%) - - -
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ASant 1 (n=311)

4
a

ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
- el 1(0.3%) . 1(0.4%) : . : : : :
. 14 (4.5%) 4 (5.2%) 10 (4.3%) 8 (2.9%) 2 (3.6%) 6 (2.7%) 1(0.4%) 1(1.9%) -
- fead
- - - 1(0.4%) - 1 (0.6%) 1(0.4%) - 1 (0.6%)
- FARAN 2 979 ) - - 6 (2.2%) 2 (3.6%) 4 (1.8%) 9 (3.9%) 3(5.7%) 6 (3.4%)
- Eadu - - - 1(0.4%) - 1(0.5%) 3 (1.3%) 2 (3.8%) 1(0.6%)
- - - 3(1.1%) - 3 (1.4%) 1(0.4%) - 1(0.6%)
- FAeru 1 419
1(0.3%) - 1(0.4%) - - ; ] ) )
- dleliu2 4 1(0.3%) - 1(0.4%) - - - - - -
v ~ o 1(0.3%) - 1(0.4%) - - - - - -
- AeRuteTn
1(0.3%) - 1(0.4%) - - ; _ ] ]
T enmuIIng 1(0.3%) ; 1(0.4%) 2 (0.7%) 1(1.8%) 1(0.5%) ; - ]
- - - 1(0.4%) - 1 (0.5%) - - -

195017 (AN)

- N 126 (40.5%) 36 (46.8%) 90 (38.5%) 107 (38.6%) 19 (34.5%) 88 (39.6%) 89 (38.9%) 25 (47.2%) 64 (36.4%)

- dlBEnEn 44 (14.1%) 10 (13.0%) 34 (14.5%) 40 (14.4%) 9 (16.4%) 31 (14.0%) 33 (14.4%) 7 (13.2%) 26 (14.8%)
Hearing problem 33 (10.6%) 7 (9.1%) 26 (11.1%) 26 (9.4%) 4 (7.3%) 22 (9.9%) 20 (8.7%) 4 (7.5%) 16 (9.1%)
Hearing Aid

- Hearing Aid 4 (1.3%) 1(1.3%) 3(1.3%) 2 (0.7%) - 2 (0.9%) 1(0.4%) 1(1.9%) -
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ASant 1 (n=311)

4
a

ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
- No Hearing Aid 21 (6.8%) 2 (2.6%) 19 (8.1%) 21 (7.6%) 3(5.5%) 18 (8.1%) 15 (6.6%) 4 (7.5%) 11 (6.3%)

Dizzing vertigo

117 (37.6%)

25 (32.5%)

92 (39.3%)

109 (39.4%)

30 (54.5%)

79 (35.6%)

83 (36.2%)

24 (45.3%)

59 (33.5%)

Dx Vestibular

- ﬁﬂuummﬁr’fu 8 (2.6%) - 8 (3.4%) 10 (3.6%) 2 (3.6%) 8 (3.6%) 6 (2.6%) 1(1.9%) 5 (2.8%)
- SERC 1(0.3%) - 1(0.4%) 1(0.4%) - 1(0.5%) - - -
- fleuwnadenluy 1(0.3%) - 1(0.4%) - - - - - -
- ufyneq 1(0.3%) 1(1.3%) - 1(0.4%) 1(1.8%) - - - -
- filgywnszuuy 1(0.3%) - 1(0.4%) 1(0.4%) - 1(0.5%) - - -
Fulu

Urinary Problem 113(36.3%) | 29 (37.7%) 84 (35.9%) | 110(39.7%) | 27 (49.1%) 83 (37.4%) 78 (34.1%) 21(39.6%) | 57 (32.4%)

dntieatinaunansiy

(Anuauns) 26 (8.4%) 7 (9.1%) 19 (8.1%) 11 (4.0%) 3 (5.5%) 8 (3.6%) 20 (8.7%) 3 (5.7%) 17 (9.7%)
-0 74 (23.8%) 16 (20.8%) 58 (24.8%) 63 (22.7%) 7(12.7%) 56 (25.2%) 56 (24.5%) 16 (30.2%) | 40 (22.7%)
- 109 (35.0%) | 27 (35.1%) 82 (35.0%) 97 (35.0%) 16 (29.1%) 81 (36.5%) 76 (33.2%) 12 (22.6%) | 64 (36.4%)
- 74 (23.8%) 20 (26.0%) 54 (23.1%) 75 (27.1%) 19 (34.5%) 56 (25.2%) 53 (23.1%) 13 (24.5%) | 40 (22.7%)
- 3 13 (4.2%) 3 (3.9%) 10 (4.3%) 18 (6.5%) 5 (9.1%) 13 (5.9%) 11 (4.8%) 5 (9.4%) 6 (3.4%)
- 4 9 (2.9%) 2 (2.6%) 7 (3.0%) 8 (2.9%) 2 (3.6%) 6 (2.7%) 8 (3.5%) 2 (3.8%) 6 (3.4%)
- 2 (0.6%) 1(1.3%) 1(0.4%) 4 (1.4%) 3 (5.5%) 1(0.5%) 2 (0.9%) 1(1.9%) 1(0.6%)
- 6 1(0.3%) - 1(0.4%) - - - ; - ]
-7 - - - 1(0.4%) - 1(0.5%) - - -
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ASant 1 (n=311)

4
a

ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
- 8 3(1.0%) 1(1.3%) 2 (0.9%) - - - 3(1.3%) 1(1.9%) 2(1.1%)
- 10
Toilet Type (‘ﬁlL"sﬁﬂm@u
NANNAL) 211 (67.8%) 55 (71.4%) 160 (68.4%) 177 (63.9%) 39 (70.9%) 139 (62.6%) 150 (65.5%) 36 (67.9%) 116
- ﬁmﬁ?@gﬂ'u@n 54 (17.4%) 12 (15.6%) 42 (17.9%) 33 (11.9%) 7 (12.7%) 26 (11.7%) 40 (17.5%) 9 (17.0%) (67.0%)
fiasuau 41 (13.2%) 9 (11.7%) 32 (13.7%) 65 (23.5%) 9 (16.4%) 56 (25.2%) 37 (16.2%) 8 (15.1%) 31 (17.5%)
- ﬁ@qﬁ”q@fﬂu 1(0.3%) 1(1.3%) - 1(0.4%) - 1(0.5%) - - 29 (16.5%)
fiDuau )
- neelou
- fnfau
Flat foot 81 (26.0%) 16 (20.8%) 65 (27.8%) 80 (28.9%) 15 (27.3%) 65 (29.3%) 71 (31.0%) 16 (30.2%) 55 (31.3%)
Hallux valgus 59 (18.9%) 17 (22.1%) 41 (17.5%) 48 (17.3%) 9 (16.4%) 39 (17.6%) 42 (18.3%) 10 (18.9%) 32 (18.2%)
Shoe Appropriate
- Appropriate 190 (61.1%) 53 (68.8%) 137 (58.5%) 200 (72.2%) 41 (74.5%) 159 (71.6%) 137 (59.8%) 31 (58.5%) 106
- Not Appropriate 121 (38.9%) 24 (31.2%) 97 (41.5%) 77 (27.8%) 14 (25.5%) 63 (28.4%) 92 (40.2%) 22 (41.5%) (60.2%)
70 (39.8%)
Shoe type
- sRaWINUATULIL 187 (60.1%) 42 (54.5%) 145 (62.0%) 172 (62.1%) 28 (50.9%) 144 (64.9%) 136 (59.4%) 30 (56.6%) 106
AN 70 (22.5%) 13 (16.9%) 57 (24.4%) 62 (22.4%) 14 (25.5%) 48 (21.6%) 58 (25.3%) 13 (24.5%) (60.2%)
- auMIuAZLLY 23 (7.4%) 9 (11.7%) 14 (6.0%) 19 (6.9%) 8 (14.5%) 11 (5.0%) 14 (6.1%) 5(9.4%) 45 (25.6%)
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ASant 1 (n=311)
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ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
Wiy 26 (8.4%) 11 (14.3%) 15 (6.4%) 21 (7.6%) 4(7.3%) 17 (7.7%) 19 (8.3%) 4 (7.5%) 9 (5.1%)
- 9Ruind@INLLLN 5(1.6%) 2 (2.6%) 3(1.3%) 3(1.1%) 1(1.8%) 2 (0.9%) 2 (0.9%) 1(1.9%) 15 (8.5%)
a8 1(0.6%)
- sauWindaNTinau
- gauindnly
House Type
-1 3u 81 (26.0%) 18 (23.4%) 63 (26.9%) 78 (28.2%) 10 (18.2%) 68 (30.6%) 67 (29.3%) 7 (13.2%) 60 (34.1%)
- 2 ei?u 211 (67.8%) 52 (67.5%) 159 (67.9%) 181 (65.3%) 37 (67.3%) 144 (64.9%) 152 (66.4%) 41 (77.4%) 111
- 3 {”Ju 19 (6.1%) 7 (9.1%) 12 (5.1%) 18 (6.5%) 8 (14.5%) 10 (4.5%) 10 (4.4%) 5(9.4%) (63.1%)
5 (2.8%)

House Surrounding

AN AEN9109
FUNTIYNY
dd”
Hiugase
NNANATI

= 1 1
Auaagingly

=l
IWENNR

101 (32.5%)
73 (23.5%)
17 (5.5%)

46 (14.8%)

23 (29.9%)
17 (22.1%)
4 (5.2%)
9 (11.7%)

78 (33.3%)
56 (23.9%)
13 (5.6%)
37 (15.8%)

92 (33.2%)
65 (23.5%)
16 (5.8%)
31 (11.2%)

17 (30.9%)
10 (18.2%)
5(9.1%)
5(9.1%)

75 (33.8%)
55 (24.8%)
11 (5.0%)
26 (11.7%)

78 (34.1%)
62 (27.1%)
12 (5.2%)
41 (17.9%)

13 (24.5%)
6(11.3%)
1(1.9%)

6 (11.3%)

65 (36.9%)
58 (31.8%)
11 (6.3%)
35 (19.9%)

Bedroom

dﬂ/
UBUNU

a
UBULAEN

87 (28.0%)
213 (68.5%)

17 (22.1%)
58 (75.3%)

70 (29.9%)
155 (66.2%)

71 (25.6%)
204 (73.6%)

18 (32.7%)
38 (69.1%)

53 (23.9%)
166 (74.8%)

72 (31.4%)
153 (66.8%)

12 (22.6%)
40 (75.5%)

60 (34.1%)
113
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ASant 1 (n=311)

4
a

ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
- Ainmaneaes 55 (17.7%) 10 (13.0%) 45 (19.2%) 49 (17.7%) 4 (7.3%) 45 (20.3%) 43 (18.8%) 3(5.7%) (64.2%)
JEINZILNY 47 (15.1%) 12 (15.6%) 35 (15.0%) 20 (7.2%) 1(1.8%) 19 (8.6%) 38 (16.6%) 1(1.9%) 40 (22.7%)
- fuasadnely 37 (21.0%)
eane
Kitchen
- Afinaneres 78 (25.1%) 22 (28.6%) 56 (23.9%) 63 (22.7%) 12 (21.8%) 51 (23.0%) 58 (25.3%) 9(17.0%) | 49 (27.8%)
JEINZIENY 60 (19.3%) 11 (14.3%) 49 (20.9%) 38 (13.7%) 5 (9.1%) 33 (14.9%) 47 (20.5%) 3 (5.7%) 44 (25.0%)
- fuasgdngly 40 (12.9%) 13 (16.9%) 27 (11.5%) 20 (7.2%) 3 (5.5%) 17 (7.7%) 32 (14.0%) 7(132%) | 25 (14.2%)
Leane
- iy
Bathroom
- aalufiu 293 (94.2%) 76 (98.7%) 217 (92.7%) | 268 (96.8%) 54 (98.2%) 214 (96.4%) | 214 (93.4%) 53 (100%) 161
- mauentitu 18 (5.8%) 1(1.3%) 17 (7.3%) 9 (3.2%) 1(1.8%) 8 (3.6%) 15 (6.6%) - (91.5%)
R 264 (84.9%) 63 (81.8%) 201 (85.9%) | 237 (85.6%) 44 (80.0%) 193 (86.9%) | 199 (86.9%) 43 (81.1%) | 15 (8.5%)
- &0 47 (15.1%) 14 (18.2%) 33 (14.1%) 40 (14.4%) 11 (20.0%) 29 (13.1%) 30 (13.1%) 10 (18.9%) 156
- nlam 251 (80.7%) 61 (79.2%) 190 (81.2%) | 223 (80.5%) 46 (83.6%) 177 (79.7%) | 180 (78.6%) 43 (81.1%) (88.6%)
- Houdu 60 (19.3%) 16 (20.8%) 44 (18.8%) 54 (19.5%) 9 (16.4%) 45 (20.3%) 49 (21.4%) 10 (18.9%) | 20 (11.4%)
- fudu 30 (9.6%) 7.(9.1%) 23 (9.8%) 13 (4.7%) 2 (3.6%) 11 (5.0%) 20 (8.7%) 6 (11.3%) 137
- ladfisney 207 (66.6%) 35 (46.8%) 171(73.1%) | 213 (76.9%) 34 (61.8%) 179 (80.6%) | 143 (62.4%) 32 (60.4%) (77.8%)

39 (22.2%)
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ASant 1 (n=311)

A
o a

ATIN 2 (n=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
14 (8.0%)
111
(63.1%)
Ladder
- laifisedu 15 (4.8%) 5 (6.5%) 10 (4.3%) 13 (4.7%) 3 (56.5%) 10 (4.5%) 11 (4.8%) 2 (3.8%) 9 (5.2%)
- ’E{qﬁmmwm 43 (13.8%) 12 (15.6%) 31 (13.2%) 35 (12.6%) 7 (12.7%) 28 (12.6%) 32 (14.0%) 9 (17.0%) 23 (13.1%)
FLINZIZNY 20 (6.4%) 5 (6.5%) 15 (6.4%) 15 (5.4%) 2 (3.6%) 13 (5.9%) 12 (56.2%) 4 (7.5%) 8 (4.5%)
- Juasadnslyd
ARG
1. Dynamic Balance
1. 1 Dynamic one leg
stance 10.66 + 3.24 10.17 £ 3.34 10.82 £ 3.20 10.61 £ 3.00 10.49 £ 2.80 10.64 + 3.05 10.59 + 3.11 10.84 £ 2.99 10.51
- Step test (Right 10.93 + 3.31 10.40 £ 3.42 11.10 £ 3.26 10.78 £ 3.08 10.49 £ 2.95 10.85+3.12 10.80 + 3.08 11.06 + 3.04 3.15
leq) 10.38 £ 3.20 9.97 + 3.36 10.51 +3.14 10.34 £ 3.00 10.18 £ 2.86 10.37 £ 3.04 10.34 £ 3.10 10.71 £ 3.04 10.73 £
- Step test (Left 3.10
leg) 22.36 £ 6.58 2113 +£6.02 22.76 £ 6.72 21.48 £ 6.31 22.16 £ 6.38 21.31£6.30 23.33 £ 6.83 23.82 £ 6.90 10.23 +
- Step test (worst 3.12
leg)
1.3 Dynamic bilateral 23.19
stance 6.82
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ASant 1 (n=311)

A
o a

ATIN 2 (n=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
- Functional Reach
(cm)
2. Gait, Mobility and
Function 1312 +4.55 13.99 + 5.55 12.84 +4.15 13.27 £4.75 14.07 £ 5.85 13.07 £ 4.43 13.51 £ 4.56 13.82 +4.87 1341 +
- TUG (sec) 13.56 + 4.51 14.50 + 5.57 13.25+4.07 13.52 + 4.81 14.52 + 6.26 13.27 + 4.36 14.36 + 4.87 14.99 + 5.51 4.48
- TUG (manual 17.31 £ 8.67 19.23 +12.64 16.68 + 6.80 16.63 + 6.29 18.13+9.10 16.25+ 5.33 19.03 + 8.31 19.60 + 9.50 1418 +
task) (sec) 12.20+£4.38 13.57 £ 5.03 11.75+ 4.05 11.06 + 4.03 11.31+3.89 11.00 + 4.08 11.02 + 3.84 11.16 £+ 4.34 4.67
- TUG (cognitive 18.86 +
task) (sec) 7.96
- Sitto stand 10.97 £
3.70
3. Reaction time (sec) 1.04 £0.52 0.91+£0.52 1.08 £ 0.51 1.34 £0.60 1.37 £0.52 1.33+£0.62 1.22 +0.46 1.34 £ 0.31 1.18 +
0.50
Frequencies of exercise
- Auauduse 4.00+£3.12 3.83+3.03 4.06 +£3.15 3.563+3.37 3.42 +£3.32 3.56 £ 3.39 510 +2.94 5.02 + 3.00 513+
flandt 21.31+£23.67 | 21.60+25.92 | 21.22+22.93 | 12.83+15.01 | 12.21+1521 | 12.98+14.99 | 18.14 +15.27 | 19.72 £+ 18.01 2.93
- qu’]uqul,q@']m‘@ﬂ%q 32.95+20.69 | 3517 £24.15 | 32.23 +£19.42 33.05+8.45 34.16 £ 8.58 32.78 £ 8.41 34.76 £ 10.90 | 33.83 £ 11.12 17.67
(W) 14.37
-  PASE 35.04 +
10.85
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ASant 1 (n=311)
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ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
Fall history (n)
- Fall 77 (24.8%) 77 (100%) - 55 (19.9%) 55 (100%) - 53 (23.1%) 53 (100%) -
- No Fall 234 (75.2%) - 234 (100%) 222 (80.1%) - 227 (100%) 176 (76.9%) - 176
(100%)

Number of fall in previous

1 m(n) 18 (5.8%) 18 (23.4%) - 11 (4.0%) 11 (20.0%) - 15 (6.6%) 15 (28.3%) -
- Onefalls 7(2.2%) 7 (9.1%) - - - - - - -
- Two falls 1(0.3%) 1(1.3%) - - - - 1(0.4%) 1(1.9%) -
- Three or more
falls
Number of fall in previous
6m(n) 35 (11.3%) 35(45.5%) - 21 (7.6%) 21 (38.2%) - 15 (6.6%) 15 (28.3%) -
- Onefalls 5(1.6%) 5(6.5%) - 3(1.1%) 3(5.5%) - 1(0.4%) 1(1.9%) -
- Two falls - - - 4 (1.4%) 4(7.3%) - 1(0.4%) 1(1.9%) -
- Three or more
falls
Number of fall in previous
12 m (n) 34(10.9%) 34(44.2%) - 21 (7.6%) 21 (38.2%) - 24 (10.5%) 24 (45.3%) -
- Onefalls 8(2.6%) 8(10.4%) B} 3(1.1%) 3(5.5%) - 3(1.3%) 3(5.7%) -
- Two falls 4(1.3%) 4(5.2%) . 2 (1.4%) 2 (3.6%) - 2 (0.8%) 2 (3.8%) -
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ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
- Three or more
falls
Falls Cause
- L‘ﬂ"]‘Vlg‘m 9 (2.9%) 9 (11.7%) - 10 (3.6%) 10 (18.2%) - 6 (2.6%) 6 (11.3%) -
- mméqﬁmm 16 (5.1%) 16 (20.8%) - 17 (6.1%) 17 (30.9%) - 14 (6.1%) 14 (26.4%) -
- Aadeuqu 5 (1.6%) 5 (6.5%) - 2 (0.7%) 2 (3.6%) - 3(1.3%) 3 (5.7%) -
R 16 (5.1%) 16 (20.8%) - 6 (2.2%) 6 (10.9%) - 5 (2.2%) 5 (9.4%) -
_ g'w.l (g'w 31 (10.0%) 31 (40.3%) - 19 (6.9%) 19 (34.5%) - 25 (10.9%) 25 (47.2%) -
NITUNALALIAINNIAN
- ladunel&u 21 (6.8%) 21 (27.3%) - 26 (9.4%) 26 (47.3%) - 26 (11.4%) 26 (49.1%) -
- ﬁ@@gwﬂoﬁyq 38 (12.2%) 38 (49.4%) - 18 (6.5%) 18 (32.7%) - 19 (8.3%) 19 (35.8%) -
- LaARnINAEe 2 (0.6%) 2 (2.6%) - 2 (0.7%) 2 (3.6%) - 1(0.4%) 1(1.9%) -
Wy 12 (3.9%) 12 (15.6%) - 7 (2.5%) 7 (12.7%) - 7 (3.1%) 7 (13.2%) -
- nazgnein 4 (1.3%) 4 (5.2%) - 1(0.4%) 1(1.8%) - - - -
- AELRAsE
fanuuaniziida
- 3 43 (13.8%) 43 (55.8%) - 24 (8.7%) 24 (43.6%) - 23 (10.0%) 23 (43.4%) -
- 48 31 (10.0%) 31 (40.3%) - 30 (10.8%) 30 (54.4%) - 30 (13.1%) 30 (56.6%) -
NUARRVNAIANAN 4 (1.3%) 4 (5.2%) - 2 (0.7%) 2 (3.6%) - 3 (1.3%) 3(5.7%) -
NN9ENEN
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ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
- wuwwnel 28 (9.0%) 28 (36.4%) - 19 (6.9%) 19 (34.5%) - 17 (7.4%) 17 (32.1%) -
- ldwuuwng 48 (15.4%) 48 (62.3%) - 35 (12.6%) 35 (63.6%) - 36 (15.7%) 36 (67.9%) -
lIRERE
- e 16 (5.1%) 16 (20.8%) - 9 (3.2%) 9 (16.4%) - 9 (3.9%) 9(17.0%) -
- 997 16 (5.1%) 16 (20.8%) - 2 (0.7%) 2 (3.6%) - 3(1.3%) 3(5.7%) -
- wih 27 (8.7%) 27 (35.1%) - 22 (7.9%) 22 (40.0%) - 20 (8.7%) 20 (37.7%) -
- uAs 18 (5.8%) 18 (23.4%) - 21 (7.6%) 21 (38.2%) - 21 (9.2%) 21 (39.6%) -
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ASIN 2 (N=277)

ASan 3 (n=229)

All Fall Non Fall All Fall Non Fall All Fall Non Fall
(n=311) (n=77) (n=234) (n=277) (n=55) (n=222) (n=229) (n=53) (n=176)
ADUNR
Tutinu 21 (6.8%) 21 (27.3%) - 19 (6.9%) 19 (34.5%) - 21 (9.2%) 21 (39.6%) -
15 (4.8%) 15 (19.5%) - 12 (4.3%) 12 (21.8%) - 10 (4.4%) 10 (18.9%) -
ke 1(0.3%) 1(1.3%) : : : : 2(0.9%) 2(3.8%) :
naItinu 5(1.6%) 5 (6.5%) - 4 (1.4%) 4 (7.3%) - 4 (1.8%) 4 (7.5%) -
. 2 (0.6%) 2 (2.6%) - 1(0.4%) 1(1.8%) - 1(0.4%) 1(1.9%) -
PN
H89m59 3 (1.0%) 3(3.9%) - - - - 2 (0.9%) 2 (3.8%) -
4 (1.3%) 4 (5.2%) - 2 (0.7%) 2 (3.6%) - 5(2.2%) 5(9.4%) -
MAdUAY 5 (1.6%) 5 (6.5%) - 4 (1.4%) 4 (7.3%) - 1 (0.4%) 1(1.9%) -
1891 - - - 1(0.4%) 1(1.8%) - 1(0.4%) 1(1.9%) -
6 (1.9%) 6 (7.8%) - 2 (0.7%) 2 (3.6%) - 1(0.4%) 1(1.9%) -
Tl
1fulm
2 (0.6%) 2 (2.6%) - 2 (0.7%) 2 (3.6%) - 1(0.4%) 1(1.9%) -
seiaetinu 2 (0.6%) 2 (2.6%) ] 1(0.4%) 1(1.8%) ) ) ) )
5 _ i} i} 1(0.4%) 1(1.8%) - - . -
190U .
_ - - 1(0.4%) 1 (1.8%) _ _ ) )
0 1(0.3%) 1(1.3%) - - - ; ) ) ]
1(0.3%) 1(1.3%) - - - - 1(0.4%) 1(1.9%) -
ALNIUADE
1(0.3%) 1(1.3%) - - - - - ) _
PUNALNA 1 (0.3%) 1(1.3%) - - - - - i _
. 1(0.3%) 1(1.3%) - - - - - ) -
YW UNNL
1(0.3%) 1(1.3%) - 2 (0.7%) 2 (3.6%) - - i .
AN - - - 2(0.7%) 2 (3.6%) - 1(0.4%) 1(1.9%) -
o 1 (0.3%) 1 (1.3%) - - - - - - -
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AN 3 Asawll

Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
Male:Female, n 70:164 9:48 1:18 69:153 4:45 1:5 54:122 10:39 1:3
Mean age (year) 72.03 £5.55 73.02 £ 5.86 74.00 £ 5.44 72.64 £5.54 72.43 £ 5.51 71.33 £6.08 73.08 £ 5.56 72.92 +5.34 71.75 £ 6.39
Mean BMI 24.08 +4.27 23.38 + 3.64 23.32 + 3.88 23.95+4.13 23.75+4.00 2541 +£3.23 23.64 + 3.96 23.96 +4.12 23.57 +2.45
Status
- Tam 23 (9.8%) 9 (15.8%) 6 (31.6%) 22 (9.9%) 6 (12.2%) 2 (33.3%) 18 (10.2%) 6 (12.2%) 1(25.0%)
- AN 133 (56.8%) 35 (61.4%) 8 (42.1%) 132 (59.5%) 27 (55.1%) 2 (33.3%) 101 (57.4%) 29 (59.2%) 2 (50.0%)
- wign 8 (3.4%) 1(1.8%) 1(5.3%) 9 (4.1%) - - 7 (4.0%) - -
- e 70 (29.9%) 12 (21.1%) 4 (21.1%) 59 (26.6%) 16 (32.7%) 2 (33.3%) 50 (28.4%) 14 (28.6%) 1(25.0%)
Education
- Tdldifnm 26 (11.1%) 4(7.0%) 2(105%) | 26(11.7%) 4.(8.2%) 1(16.7%) | 23 (13.1%) : :
- svauiiu 110 (47.0%) 19 (33.3%) 4(21.1%) 101 (45.5%) 19 (38.8%) 3 (50.0%) 85 (48.3%) 26 (53.1%) 2 (50.0%)
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall>3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)

- dszandany 22 (9.4%) 8 (14.0%) 1(5.3%) 25 (11.3%) 2 (4.1%) 1(16.7%) 20 (11.4%) 5 (10.2%) -
- Jeundu 16 (6.8%) 1(1.8%) 2 (10.5%) 16 (7.2%) 2 (4.1%) - 12 (6.8%) 3(6.1%) -
- sfsanians 19 (8.1%) 6 (10.5%) 1(5.3%) 14 (6.3%) 7 (14.3%) - 11 (6.3%) 1(2.0%) 2 (50.0%)
- @I\mfiﬁlﬁtycyﬁmd 41(17.5%) 19(33.3%) 9 (47.4%) 40 (18.0%) 15 (30.6%) 1(16.7%) 25 (14.2%) 12 (24.5%) -
Occupation
- NN 48 (20.5%) 7 (12.3%) 4 (21.1%) 49 (22.1%) 5(10.2%) 1(16.7%) 43 (24.4%) 6 (12.2%) 3 (75.0%)
- adldvinenu 186 (79.5%) 50 (87.7%) 15 (78.9%) 173 (77.9%) 44 (89.8%) 5 (83.3%) 133 (75.6%) 43 (87.8%) 1(25.0%)
Hand
- Right 221 (94.4%) 48 (84.2%) 17 (89.5%) 205 (92.3%) 41 (83.7%) 6 (100%) 165 (93.8%) 42 (85.7%) 4 (100%)
- Left 13 (5.6%) 9 (15.8%) 2 (10.5%) 17 (7.7%) 8 (16.3%) - 11 (6.3%) 7 (14.3%) -
Medical condition, n
(%) 80 (34.2%) 20 (35.1%) 8 (42.1%) 88 (39.6%) 21 (42.9%) 2 (33.3%) 49 (27.8%) 21 (42.9%) 2 (50.0%)
- Arthritis 56 (23.9%) 19 (33.3%) 8 (42.1%) 95 (42.8%) 25 (51.0%) 5 (83.3%) 61 (34.7%) 29 (59.2%) 3 (75.0%)
- Osteoporosis 60 (25.6%) 16 (28.1%) 6 (31.6%) 56 (25.2%) 18 (36.7%) 1(16.7%) 28 (15.9%) 12 (24.5%) 1(25.0%)
- Back pain 4 (1.7%) 5 (8.8%) 2 (10.5%) 7 (3.2%) 3(6.1%) 2 (33.3%) 3(1.7%) 2 (4.1%) -
- Lower limb joint 2 (0.9%) 2 (3.5%) - 1(0.5%) - - - - -
replace
- Peripheral neu ) ) ) ) ) ) ) ) )

- - - - - - 1(0.6%) - -
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall>3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall>3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
- Other neu 4 (1.7%) 1(1.8 %) - 1(0.5%) - - 1(0.6%) - -
- Dementia 12 (5.1%) 3 (5.3%) - 12 (5.4%) - - 9 (5.1%) 4(8.2%) i
- Vestibular 4(1.7%) 3 (5.3%) 1(5.3%) 3 (1.4%) 2 (4.1%) - 4(2.3%) ] )
- Other dizz 30 (12.8%) 11(19.3%) 3 (15.8%) 38 (17.1%) 10 (20.4%) 2 (33.3%) 23 (13.1%) 8 (16.3%) 1(25.0%)
- Respiratory 153 (65.4%) | 38 (66.7%) 9 (47.4%) 173 (77.9%) | 34 (69.4%) 6 (100%) 130 (73.9%) | 41 (83.7%) 2 (50.0%)
- Cardiac
- Other health con
TspdzannInnIn 4 15 (6.4%) 5 (8.8%) 2 (10.5%) 29 (13.1%) 5(10.2%) 2 (33.3%) 13 (7.4%) 6 (12.2%) -
T9m
Augnunnndn 4 aila 86 (36.8%) 32 (56.1%) 16 (84.2%) 35 (15.8%) 11 (22.4%) 2 (33.3%) 21 (11.9%) 11 (22.4%) -
Mean MMSE score 2432+418 | 2430+513 | 2595+29 | 2466+4.38 | 2549+452 | 2800+126 | 24.98+4.46 | 26.06+390 | 26.75+3.30
Mean MFF score 116.25 + 104.88 + 109.11 + 123.02 + 111.94 + 119.67 + 124.10 + 114.35 + 123.00 +
25.69 32.37 26.78 19.92 24.76 10.65 21.86 26.19 17.39
Visual Acuity
- 9 (3.8%) 4 (7.0%) - 17 (7.7%) 3(6.1%) - 5 (2.8%) 1(2.0%) 1(25.0%)
- 81 (34.6%) 18 (31.6%) 5 (26.3%) 67 (30.2%) 13 (26.5%) - 55 (31.3%) 13 (26.5%) -
- 84 (35.9%) 25 (43.9%) 12 (63.2%) 80 (36.0%) 23 (46.9%) 6 (100%) 73 (41.5%) 19 (38.8%) 3 (75.0%)

59 (25.2%)
1(0.4%)

9 (15.8%)
1(1.8%)

2 (10.5%)

57 (25.7%)
1(0.5%)

9 (18.4%)
1(2.0%)

42 (23.9%)
1(0.6%)

15 (30.6%)
1(2.0%)

Eyes problem
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall>3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall>3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
- Normal 76 (32.5%) 24 (42.1%) 9 (47.4%) 54 (24.3%) 16 (32.7%) 4 (66.7%) 54 (30.7%) 12 (24.5%) 1 (25.0%)
- Short-sighted 33 (14.1%) 9 (15.8%) - 34 (15.3%) 4 (8.2%) 1(16.7%) 28 (15.9%) 6 (12.2%) 2 (50.0%)
- Long-sighted 125 (53.4%) 24 (42.1%) 10 (52.6%) 134 (60.4%) 29 (59.2%) 1(16.7%) 94 (53.4%) 31 (63.3%) 1 (25.0%)
Eye Correct
- Eyeglasses 138 (59.0%) 37 (64.9%) 11 (57.9%) 130 (58.6%) 38 (77.6%) 1(16.7%) 104 (59.1%) 30 (61.2%) 2 (50.0%)
- No Eyeglasse 33 (14.1%) 6 (10.5%) - 37 (16.7%) 5 (10.2%) 5 (83.3%) 27 (15.3%) 6 (12.2%) 2 (50.0%)
Glasses
- Single lens 92 (39.3%) 24 (42.1%) 4 (21.1%) 110 (49.5%) 25 (51.0%) 4 (66.7%) 69 (39.2%) 21 (42.9%) -
- Bifocal lens 33 (14.1%) 6 (10.5%) 6 (31.6%) 19 (8.6%) 10 (20.4%) - 26 (14.8%) 7 (14.3%) 2 (50.0%)
- Multifocal lens - 1(1.8%) 1(5.3%) - - - - - -
Other eyes problem
fiangzan 94 (40.2%) 23 (40.4%) 10 (52.6%) 26 (11.7%) 4 (8.2%) - 7 (4.0%) - -
fiansyan 1 419 - - - 1 (0.5%) - - 5 (2.8%) 2 (4.1%) 1 (25.0%)
fiansyan 2 419 1(0.4%) 1(1.8%) - 56 (25.2%) 13 (26.5%) 3 (50.0%) 47 (26.7%) 14 (28.6%) -
fianszandenan 1(0.4%) - - 5 (2.3%) 2 (4.1%) - 7 (4.0%) 3(6.1%) -
fianszandnadne - - - 14 (6.3%) 2 (4.1%) - 7 (4.0%) 2 (4.1%) -
baiile 10 (4.3%) 4 (7.0%) - 1(0.5%) - - 5 (2.8%) 1(2.0%) -
ZGIAY 5(2.1%) 1(1.8%) 1 (5.3%) 2 (0.9%) - - - - -
faau 2 114 1(0.4%) - - - - - - - -
Fiaiu 10 (4.3%) 4 (7.0%) - 6 (2.7%) 2 (4.1%) - - 1(2.0%) -
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall>3 Non Fall Fall <3 Fall >3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)

fiadiu 1 49 - - - 1(0.6%) - - 1(0.6%) - -
Fadu 2 419 - - - 4 (1.8%) 2 (4.1%) - 6 (3.4%) 3 (6.1%) -
Fatudinaaan - - - 1(0.5%) - - 1(0.6%) 2 (4.1%) -
Fatudinegne - - - 3 (1.4%) - - 1(0.6%) - -
AYNALYNANES 1(0.4%) - - - - - - - -
Adneneldiin 1(0.4%) - - - - - - - -
urian 1(0.4%) - - - - - - - -
NALUN VTR 1(0.4%) - - - - - - - -
Aulupniden 1(0.4%) - - 1(0.5%) 1(2.0%) - - - -
Aujufiuldanm - - - 1(0.5%) - - - - -

N195NEN (A1)

- fnm 90 (38.5%) 28 (49.1%) 8 (42.1%) 88 (39.6%) 16 (32.7%) 3 (50.0%) 64 (36.4%) 24 (49.0%) 1(25.0%)

- lE5nen 34 (14.5%) 8 (14.0%) 2 (10.5%) 31 (14.0%) 9 (18.4%) - 26 (14.8%) 7 (14.3%) -

Hearing problem 26 (11.1%) 4 (7.0%) 3(15.8%) 22 (9.9%) 4 (8.2%) - 16 (9.1%) 3 (6.1%) 1(25.0%)

Hearing Aid

- Hearing Aid 3(1.3%) 1(1.8%) - 2 (0.9%) - - - 1(2.0%) -

- No Hearing Aid 19 (8.1%) 1(1.8%) 1(5.3%) 18 (8.1%) 3(6.1%) - 11 (6.3%) 3(6.1%) 1(25.0%)

Dizzing vertigo 92 (39.3%) 20 (35.1%) 5 (26.3%) 79 (35.6%) 26 (563.1%) 4 (66.7%) 59 (33.5%) 22 (44.9%) 2 (50.0%)
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
Dx Vestibular
- ahluylivind 8 (3.4%) . . 8 (3.6%) 2 (4.1%) . 5 (2.8%) 1(2.0%) .
- SERC 1(0.4%) - - 1(0.5%) - - - - -
- feuwnaidenluy 1(0.4%) - - - - - - - -
- ulayneq - 1(1.8%) - - 1(2.0%) - - - -
- ﬁﬁﬁymiwuq 1(0.4%) - 1(0.5%) - - - - -
Fuly
Urinary Problem 84 (35.9%) 19 (33.3%) 10 (52.6%) 83 (37.4%) 24 (49.0%) 3 (50.0%) 57 (32.4%) 20 (40.8%) 1(25.0%)
dintiesrinmeu
NANGAL (f%mfauﬂ%\i)
-0 19 (8.1%) 4(7.0%) 3 (15.8%) 8 (3.6%) 3(6.1%) - 17 (9.7%) 3(6.1%) -
- 1 58 (24.8%) 14 (24.6%) 2 (10.5%) 56 (25.2%) 7 (14.3%) - 40 (22.7%) 14 (28.6%) 2 (50.0%)
- 9 82 (35.0%) 21 (36.8%) 6 (31.6%) 81 (36.5%) 15 (30.6%) 1(16.7%) 64 (36.4%) 11 (22.4%) 1(25.0%)
- 3 54 (23.1%) 12 (21.1%) 7 (36.8%) 56 (25.2%) 15 (30.6%) 4 (66.7%) 40 (22.7%) 12 (24.5%) 1(25.0%)
-4 10 (4.3%) 2 (3.5%) 1(5.3%) 13 (5.9%) 5(10.2%) - 6 (3.4%) 5(10.2%) -
- 5 7 (3.0%) 2 (3.5%) - 6 (2.7%) 2 (4.1%) - 6 (3.4%) 2 (4.1%) -
- 6 1(0.4%) 1(1.8%) - 1(0.5%) 2 (4.1%) 1(16.7%) 1(0.6%) 1(2.0%) -
-7 1(0.4%) - - - - - - . _
-8 - - - 1(0.5%) - - - - -
- 10 2 (0.9%) 1(1.8%) - - - - 2 (1.1%) 1(2.0%) -
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall>3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)

Toilet Type (‘17‘1IL°‘1|"151®14
NAN9AL)
- ﬁ’a\ﬂf’mgu@ﬂ 160 (68.4%) 40 (70.2%) 15 (78.9%) 139 (62.6%) 33 (67.3%) 6 (100%) 116 (67.0%) 34 (69.4%) 2 (50.0%)
fiDuau
- ﬁ@qﬁq@g“],u 42 (17.9%) 10 (17.5%) 2 (10.5%) 26 (11.7%) 7 (14.3%) - 31 (17.5%) 8 (16.3%) 1(25.0%)
fiDuau
- nglou 32 (13.7%) 7(12.3%) 1(5.3%) 56 (25.2%) 9(18.4%) - 29 (16.5%) 7 (14.3%) 1(25.0%)
- frdau - - 1(5.3%) 1(0.5%) - - - - -
Flat foot 65 (27.8%) 13 (22.8%) 3 (15.8%) 65 (29.3%) 14 (28.6%) 1(16.7%) 55 (31.3%) 16 (32.7%) -
Hallux valgus 41 (17.5%) 12 (21.1%) 5 (26.3%) 39 (17.6%) 8 (16.3%) 1(16.7%) 32 (18.2%) 10 (20.4%) -
Shoe Appropriate
- Appropriate 137 (58.5%) 40 (70.2%) 12 (63.2%) 159 (71.6%) 38 (77.6%) 3 (50.0%) 106 (60.2%) 29 (59.2%) 2 (50.0%)
- Not Appropriate

97 (41.5%) 17 (29.8%) 7 (36.8%) 63 (28.4%) 11 (22.4%) 3(50.0%) 70 (39.8%) 20 (40.8%) 2 (50.0%)
Shoe type
- IRUNLAZLLIL 145 (62.0%) 32 (56.1%) 9 (47.4%) 144 (64.9%) 26 (53.1%) 2 (33.3%) 106 (60.2%) 28 (57.1%) 2 (50.0%)
AIEN
- RULAZLLL 57 (24.4%) 11 (19.3%) 2 (10.5%) 48 (21.6%) 12 (24.5%) 2 (33.3%) 45 (25.6%) 11 (22.4%) 2 (50.0%)
wily
- saqNAINLLLT 14 (6.0%) 5 (8.8%) 4(21.1%) 11 (5.0%) 7 (14.3%) 1(16.7%) 9 (5.1%) 5(10.2%) -
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall>3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
ane13n
- i“ﬂ\‘iLﬁW@QNﬁN’&u 15 (6.4%) 7 (12.3%) 4 (21.1%) 17 (7.7%) 3(6.1%) 1(16.7%) 15 (8.5%) 4 (8.2%) -
- saundnlu 3 (1.3%) 2 (3.5%) - 2 (0.9%) 1(2.0%) - 1(0.6%) 1(2.0%) -
House Type
-1 %u 63 (26.9%) 14 (24.6%) 3(15.8%) 68 (30.6%) 9(18.4%) 1(16.7%) 60 (34.1%) 7 (14.3%) -
- 2 oﬁgu 159 (67.9%) 37 (64.9%) 15 (78.9%) 144 (64.9%) 34 (69.4%) 3 (50.0%) 111 (63.1%) 37 (75.5%) 4 (100%)
- 3 efu 12 (5.1%) 6 (10.5%) 1(5.3%) 10 (4.5%) 6 (12.2%) 2 (33.3%) 5 (2.8%) 5(10.2%) -
House Surrounding
- gdﬁmﬂﬂﬂdﬂl‘ﬂ\i 78 (33.3%) 20 (35.1%) 2 (10.5%) 75 (33.8%) 17 (34.7%) - 65 (36.9%) 12 (24.5%) 1(25.0%)
TUNTIENY
- ﬁﬁyqug‘mj‘g; 56 (23.9%) 16 (28.1%) 1(5.3%) 55 (24.8%) 10 (20.4%) - 58 (31.8%) 5(10.2%) 1(25.0%)
- NANATU 13 (5.6%) 2 (3.5%) 2 (10.5%) 11 (5.0%) 5(10.2%) - 11 (6.3%) 1(2.0%) -
- Sugeadnalsl 37 (15.8%) 7 (12.3%) 2 (10.5%) 26 (11.7%) 5(10.2%) - 35 (19.9%) 6 (12.2%) -
e wa
Bedroom
- uauﬁ”u 70 (29.9%) 15 (26.3%) 2 (10.5%) 53 (23.9%) 17 (34.7%) 1(16.7%) 60 (34.1%) 11 (22.4%) 1(25.0%)
- AR 155 (66.2%) 40 (70.2%) 17 (89.5%) 166 (74.8%) 33 (67.3%) 5 (83.3%) 113 (64.2%) 37 (75.5%) 3 (75.0%)
- ?{qﬁmmqwm 45 (19.2%) 8 (14.0%) 1(5.3%) 45 (20.3%) 4 (8.2%) - 40 (22.7%) 2 (4.1%) 1(25.0%)
TeinNeeens
- Tugagdnals 35 (15.0%) 10 (17.5%) 1(5.3%) 19 (8.6%) 1(2.0%) - 37 (21.0%) 1(2.0%) -
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall>3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
Wewa
Kitchen
- 3&5@%%‘1%@ 56 (23.9%) 18 (31.6%) 3(15.8%) 51 (23.0%) 12 (24.5%) - 49 (27.8%) 8 (16.3%) 1(25.0%)
ERAN AR
- fugsainely 49 (20.9%) 9 (15.8%) 1(5.3%) 33 (14.9%) 5(10.2%) - 44 (25.0%) 3(6.1%) -
TN
- ﬁ”uglu 27 (11.5%) 10 (17.5%) 3 (15.8%) 17 (7.7%) 3(6.1%) - 25 (14.2%) 7 (14.3%) -
Bathroom
- malutinue 217 (92.7%) 56 (98.2%) 19 (100%) 214 (96.4%) 48 (98.0%) 6 (100%) 161 (91.5%) 49 (100%) 4 (100%)
- DguANtINu 17 (7.3%) 1(1.8%) - 8 (3.6%) 1(2.0%) - 15 (8.5%) - -
- %u 1 201 (85.9%) 48 (84.2%) 14 (73.7%) 193 (86.9%) 41 (83.7%) 3 (50.0%) 156 (88.6%) 40 (81.6%) 3 (75.0%)
- %u 2 33 (14.1%) 9 (15.8%) 5 (26.3%) 29 (13.1%) 8 (16.3%) 3(50.0%) 20 (11.4%) 9 (18.4%) 1(25.0%)
A 190 (81.2%) 43 (75.4%) 17 (89.5%) 177 (79.7%) 40 (81.6%) 6 (100%) 137 (77.8%) 39 (79.6%) 4 (100%)
- Koudu 44 (18.8%) 14 (24.6%) 2 (10.5%) 45 (20.3%) 9 (18.4%) - 39 (22.2%) 10 (20.4%) -
- ﬁ”ugu 23 (9.8%) 4 (7.0%) 2 (10.5%) 11 (5.0%) 2 (4.1%) - 14 (8.0%) 5(10.2%) 1(25.0%)
- lafisndu 171 (73.1%) 31 (54.4%) 4(21.1%) 179 (80.6%) 30 (61.2%) 4 (66.7%) 111 (63.1%) 29 (59.2%) 3(75.0%)
Ladder
- laifisnedy 10 (4.3%) 5 (8.8%) - 10 (4.5%) 2 (4.1%) 1(16.7%) 9 (5.2%) 2 (4.1%) -
- AMA9n9T8
NI 31 (13.2%) 11 (19.3%) 1(5.3%) 28 (12.6%) 7 (14.3%) - 23 (13.1%) 8 (16.3%) 1(25.0%)
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
- Augeadnely
ENIG 15 (6.4%) 4 (7.0%) 1(5.3%) 13 (5.9%) 2 (4.1%) - 8 (4.5%) 3 (6.1%) 1(25.0%)
1. Dynamic Balance
1.1 Dynamic one leg
stance
- Step test (Right 10.82 + 3.20 10.18 + 3.08 10.58 + 3.70 10.64 + 3.05 10.59 + 2.85 9.67 +2.50 10.51+3.15 10.91 £ 2.96 10.00 + 3.74
leg)
- Step test (Left 11.10 + 3.26 10.42 + 3.1 10.79 £ 3.91 10.85+3.12 10.55 + 3.01 10.00 + 2.60 10.73+3.10 1113+ 3.05 10.25 + 3.30
leg)
- Step test (worst 10.561£3.14 | 10.00£3.11 | 10.32+3.71 | 10.37+3.04 | 10.24 +2.91 9.67+250 | 1023+3.12 | 10.77+3.01 | 10.00+3.74
leg)
1.4 Dynamic bilateral
stance
- FunctionalReach | ) 764670 | 21184573 | 2153+6.60 | 21.31£630 | 2204+668 | 2317+318 | 2o 10682 | 2406698 | 21.00+588
(cm)
2. Gait, Mobility and
Function
- TUG (sec) 12.84 +4.15 13.73+5.18 13.79+5.30 13.07 +4.43 14.02 + 6.06 14.54 + 3.98 13.41 +4.48 13.75+4.71 14.61+7.35
- TUG (manual 13.25+4.07 | 14.13+4.85 14.95 + 6.98 13.27 +4.36 14.29 + 6.39 16.35+5.26 1418 + 4.67 14.97 + 5.51 15.26 + 6.34

task) (sec)
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
- TUG (cognitive 16.68 £ 6.80 17.63 + 8.08 21.41 £17.91 16.25 +5.33 17.53 + 9.31 23.06 £ 5.41 18.86 + 7.96 19.54 + 9.43 20.24 £11.83
task) (sec)
- Sitto stand 11.75+4.05 13.562 + 4.86 13.32+5.49 11.00 + 4.08 11.45+4.03 10.20 + 2.39 10.97 + 3.70 11.03+3.64 | 12.69 £ 10.32
3. Reaction time 1.08 + 0.51 0.96 £ 0.57 0.76 £ 0.34 1.33+0.62 1.39+£0.52 1.24 +0.46 1.18 £ 0.50 1.31+£0.30 1.59 + 0.40
(sec)
Frequencies of
exercise
- Aauuduse 4.06 £ 3.15 3.86 + 3.00 3.95+3.13 3.56 + 3.39 3.12+3.27 5.83+2.85 513 +2.93 4.86 +3.06 7.00 £ 0.00
flpsi
- fﬁququm@q[}i@@%@ 21.22+2293 | 21.28+26.59 | 23.68+24.65 | 12.98+14.99 | 12.71 £+ 15.96 8.05+5.42 17.67 +14.37 | 19.08 £18.55 | 27.50 +5.00
(19)
- PASE 32.23 £19.42 | 36.97 + 25.81 30.82 £ 18.36 32.78 £ 8.41 34.53 £8.75 31.15+£6.93 35.04 £10.85 | 33.95+11.49 32.33+£517
Fall history (n)
- Fall - 57 (100%) 19 (100%) - 49 (100%) 6 (100%) - 49 (100%) 4 (100%)
- No Fall 234 (100%) - - 227 (100%) - - 176 (100%) - -
Number of fall in
previous 1 m (n)
- One falls - 11 (19.3%) 7 (36.8%) - 8 (16.3%) 3 (50.0%) - 14 (28.6%) 1(25.0%)
- Two falls - 2 (3.5%) 5 (26.3%) - - - - - -
- Three or more - - 1(5.3%) - - - - - 1(25.0%)
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall>3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
falls
Number of fall in
previous 6 m (n)
- Onefalls - 26(45.6%) 9(47.4%) - 20 (40.8%) 1(16.7%) - 15 (30.6%) -
- Two falls - 1(1.8%) 4(21.1%) - 2 (4.1%) 1(16.7%) - 1(2.0%) -
- Three or more - - - - - 4 (66.7%) - - 1 (25.0%)
falls
Number of fall in
previous 12 m (n)
- Onefalls - 28(49.1%) 6(31.6%) - 20 (40.8%) 1(16.7%) - 23 (46.9%) 1(25.0%)
- Two falls i} 1(1.8%) 7(36.8%) - 3(6.1%) 1(16.7%) - 3(6.1%) -
- Three or more - - 4(21.1%) - - 1(16.7%) - - 2 (50.0%)
falls
Falls Cause
- 1Wmge - 6 (10.5%) 3 (15.8%) - 8 (16.3%) 2 (33.3%) - 5(10.2%) 1(25.0%)
- @:Qmﬁqﬁmmq - 15 (26.3%) 1(5.3%) - 16 (32.7%) 1(16.7%) - 13 (26.5%) 1(25.0%)
- A qu - 4 (7.0%) 4 (21.1%) - 1(2.0%) 1(16.7%) - 3 (6.1%) -
- fanan - 12 (21.1%) - - 5(10.2%) 1(16.7%) - 4 (8.2%) 1 (25.0%)
- g'w] (@) - 20 (35.1%) 11 (57.9%) - 18 (36.7%) 1(16.7%) - 24 (49.0%) 1(25.0%)
N1TUIALALIANNNNG
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
A
- ladunsdy - 17 (29.8%) 4 (21.1%) - 25 (51.0%) 2 (33.3%) - 22 (44.9%) 4 (100%)
- fleesvingn - 27 (47 .4%) 10 (52.6%) - 14 (28.6%) 4 (66.7%) - 19 (38.8%) -
- UNARNINARA - 2 (3.5%) - - 2 (4.1%) - - 1(2.0%) -
i1
- nazgnvin - 8 (14.0%) 4 (21.1%) - 7 (14.3%) - - 7 (14.3%) -
_ mmﬁuﬁﬁmz - 3(5.3%) 1(5.3%) - 1(2.0%) - - - -
faniuaniziids
- 3 - 30 (52.6%) 12 (63.2%) - 22 (44.9%) 2 (33.3%) - 22 (44.9%) 1(25.0%)
- R - 26 (45.6%) 5 (26.3%) - 26 (563.1%) 4 (66.7%) - 27 (55.2%) 3 (75.0%)
NUAARNAIANEAN - 3 (5.3%) - - 2 (4.1%) - - 3(6.1%) -
NN9ENEN
- wulng - 20 (35.1%) 8 (42.1%) - 17 (34.7%) 2 (33.3%) - 16 (32.7%) 1(25.0%)
- laiwuunne - 36 (63.2%) 11 (57.9%) - 31 (63.3%) 4 (66.7%) - 33 (67.3%) 3 (75.0%)
AANN9RN
- e - 12 (21.1%) 3(15.8%) - 8 (16.3%) 1(16.7%) - 9 (18.4%) -
- 991 - 10 (17.5%) 6 (31.6%) - 2 (4.1%) 3 (50.0%) - 3(6.1%) -
- Wi - 22 (38.6%) 5 (26.3%) - 19 (38.8%) - - 19 (38.8%) 1(25.0%)
- YRY - 13 (22.8%) 5 (26.3%) - 19 (38.8%) 2 (33.3%) - 18 (36.7%) 3 (75.0%)
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Phase 1 (n=311)

Phase 2 (n=277)

Phase 3 (n=229)

1 (5.3%)

Non Fall Fall <3 Fall >3 Non Fall Fall<3 Fall >3 Non Fall Fall<3 Fall >3
(n=234) (n=57) (n=19) (n=222) (n=49) (n=6) (n=176) (n=49) (n=4)
A0NUNEN
Tufinu - 16 (28.1%) 5 (31.6%) - 16 (32.7%) 3 (50.0%) - 19 (38.8%) 1(25.0%)
- 12 (21.1%) 2 (10.5%) - 11 (22.4%) 1(16.7%) - 10 (20.4%) -
PN
- 1(1.8%) - - - - - 2 (4.1%) -
wdating - 4 (7.0%) 1(5.3%) - 4 (8.2%) - - 4 (8.2%) -
. - 2 (3.5%) - - 1(2.0%) - - 1(2.0%) -
PRI
H89m5 - 2 (3.5%) 1(5.3%) - - - - 1(2.0%) 1(25.0%9)
- 3 (5.3%) 1(5.3%) - 2 (4.1%) - - 4 (8.2%) 1(25.0%9)
VaILan - 3 (5.3%) 2 (10.5%) - 4 (8.2%) - - 1(2.0%) -
T - - - - 1(2.0%) - - 1(2.0%) -
. - 4 (7.0%) 2 (10.5%) - 1(2.0%) 1(16.7%) - 1(2.0%) -
114lm
- 2 (3.5%) - - 1(2.0%) 1(16.7%) - 1(2.0%) -
sziflesting - 2 (3.5%) - - 1(2.0%) - ; _ ]
3 - - - - 1(2.0%) - - - -
PDUU
- - - - 1(2.0%) - - - -
o) - 1(1.8%) - - - - - - -
- 1(1.8%) - - - - - 1(2.0%) -
AZNNUADREY
- 1(1.8%) - - - - - _ -
PN AUNA - - 1 (5.3%) - - - - ) _
. - - 1(5.3%) - - - - _ _
UUNDUNHE
- 1(1.8%) - - 2 (4.1%) - ) - -
TIENTLA - - - - 2 (4.1%) _ - 1(2.0%) -




(4

1 L d

1 [~
LN UNANE

q u

NMANUIN B

aa 1 A a ¢ v . . aa
NANITUNUANNBILATIZURLRYALUU intention to treat Tnens carry forward

o s % ' s v
geangniiszannisanuazliidszifinnsas

TaYAALNITATIAUTZLNUNDULATUAT Intervention programme (N15UsEINUATIN 2 WazATIN 3)

TayaALAINMTINUsEIRNITANLAEATIAUTZHUAMNREINITANASIN 2 WAL 3 (pre-post intervention assessments) WasUAYA post-intervention

Ay intervention (n=277)

1|4 intervention (n=229)

A4 intervention carry forward

17 (11.6%)

14 (10.7%)

12 (10.8%)

13 (11.0%)

17 (11.6%)

(n=277)
Control Intervention Control Intervention Control Intervention
(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)
Male:Female, n 40:106 34:97 33:78 32:86 40:106 34:97
Mean age (year) 72.92 £ 5.63 72.18 £5.41 72.85 +5.67 72.06 £5.28 73.35+5.64 72.72 £5.44
Mean BMI 24.27 + 4.36 23.59+3.74 24.34 £ 4.26 23.78 £ 3.76 2419 +4.44 23.09 + 3.47
Status
- Tlan 12 (8.2%) 18 (13.7%) 6 (5.4%) 19 (16.1%) 12 (8.2%) 20 (15.3%)
- WA 90 (61.6%) 71 (54.2%) 69 (62.2%) 63 (53.4%) 90 (61.6%) 69 (52.7%)
- uen 4 (2.7%) 5 (3.8%) 3(2.7%) 4(3.4%) 4 (2.7%) 5 (3.8%)
- udne 40 (27.4%) 37 (28.2%) 33 (29.7%) 32 (27.1%) 40 (27.4%) 37 (28.2%)
Education
- dlEAnm

14 (10.7%)
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)

Control

(n=146)

Intervention

(n=131)

Control

(n=111)

Intervention

(n=118)

Control

(n=146)

Intervention

(n=131)

srnusin
sznuiany
o %
LREINGI
Usandane

a

gandnifzeysynm

58 (39.7%)
16 (11.0%)
11 (7.5%)
13 (8.9%)

31 (21.2%)

65 (49.6%)
12 (9.2%)
7 (5.3%)
8 (6.1%)

25 (19.1%)

52 (46.8%)
15 (13.5%)
9 (8.1%)
9 (8.1%)

14(12.6%)

61 (561.7%)
10 (8.5%)
6 (5.1%)
5 (4.1%)

23 (19.5%)

58 (39.7%)
16 (11.0%)
11 (7.5%)
13 (8.9%)

31 (21.2%)

65 (49.6%)
12 (9.2%)
7 (5.3%)
8 (6.1%)

25 (19.1%)

Occupation

71191

TailEnnenu

31 (21.2%)
115 (78.8%)

24 (18.3%)
107 (81.7%)

28 (25.2%)
83 (74.8%)

24 (20.3%)
94 (79.7%)

32 (21.9%)
114 (78.1%)

25 (19.1%)
106 (80.9%)

Hand

Right

Left

136 (93.2%)
10 (6.8%)

116 (88.5%)
15 (11.5%)

104 (93.7%)
7 (6.3%)

107 (90.7%)
11(9.3%)

138 (94.5%)
8 (5.5%)

120 (91.6%)
11 (8.4%)

Medical condition, n (%)

Arthritis

Osteoporosis

Back pain

Lower limb joint replace
Peripheral neu

Other neu

60 (41.1%)

70 (47.9%)

45 (30.8%)
9 (6.2%)
(2.7%)

1(0.7%)

51 (38.9%)

55 (42.0%)

30 (22.9%)
3(2.3%)
(1.5%)

32 (28.8%)

47 (42.3%)

21 (18.9%)
3(2.7%)
(0.9%)

40 (33.9%)

46 (39.0%)

20 (16.9%)
2 (1.7%)
1(0.8%)

47 (32.2%)

67 (45.9%)

29 (19.9%)
9 (6.2%)
2 (1.4%)

42 (32.1%)

53 (40.5%)

23 (17.6%)
2 (1.5%)

218



Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)

Control Intervention Control Intervention Control Intervention

(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)
- Dementia - - - - - -
- Vestibular - - 1(0.9%) - 1(0.7%) -
- Other dizz - 1(1.8%) 1(0.9%) - 1(0.7% 6 (4.6%)
- Respiratory 9 (6.2%) 3(2.3%) 7 (6.3%) 6 (5.1%) 10 (6.8%) 2 (1.5%)
- Cardiac 2 (1.4%) 3(2.3%) 2(1.8%) 2(1.7%) 3(2.1%) 19 (14.5%)

- Other health con

32 (21.9%)

113 (77.4%)

18 (13.7%)

100 (76.3%)

16 (14.4%)

92 (82.9%)

16 (13.6%)

81 (68.6%)

24 (16.4%)

118 (80.8%)

93 (71.0%)

{sAAZANNINNTT 4 194

25 (17.1%)

11 (8.4%)

10 (9.0%)

9 (7.6%)

18 (12.3%)

11 (8.4%)

AUBNNINNAN 4 BlA

31 (21.2%)

17 (13.0%)

18 (16.2%)

14 (11.9%)

26 (17.8%)

16 (12.2%)

Mean MMSE score

24.64 + 4.50

2515427

2450 £4.29

24.97 +4.22

2482 +4.74

25.83 +4.06

Mean MFF score

121.95 + 18.63

119.92 + 23.54

124.74 £ 15.48

121.03 +22.28

121.10 £ 21.42

119.41 + 26.48

Visual Acuity

- 0

- 4

10 (6.8%)
43 (29.5%)
56 (38.4%)
36 (24.7%)

1(0.7%)

10 (7.6%)
37 (28.2%)
53 (40.5%)
30 (22.9%)

1(0.8%)

4 (3.6%)
35 (31.5%)
48 (43.2%)
24 (21.6%)

3(2.5%)
33 (28.0%)
47 (39.8%)
33 (28.0%)

2(1.7%)

9 (6.2%)
42 (28.8%)
64 (43.8%)
31 (21.2%)

4 (3.1%)
38 (29.0%)
51 (38.9%)
36 (27.5%)

2 (1.5%)

Eyes problem

- Normal

39 (26.7%)

35 (26.7%)

32 (28.8%)

35 (29.7%)

45 (30.8%)

38 (29.0%)
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)

Control

(n=146)

Intervention

(n=131)

Control

(n=111)

Intervention

(n=118)

Control

(n=146)

Intervention

(n=131)

- Short-sighted

- Long-sighted

21 (14.4%)
86 (58.9%)

18 (13.7%)
78 (59.5%)

15 (13.5%)
64 (57.7%)

21 (17.8%)
62 (52.5%)

20 (13.7%)
81 (565.5%)

23 (17.6%)
70 (53.4%)

Eye Correct
- Eyeglasses

- No Eyeglasse

87 (59.6%)
28 (19.2%)

86 (65.6%)
14 (10.7%)

66 (59.5%)
17 (15.3%)

70 (59.3%)
18 (15.3%)

87 (59.6%)
20 (13.7%)

78 (59.5%)
19 (14.5%)

Glasses
- Single lens 66 (45.2%) 73 (55.7%) 41 (36.9%) 49 (41.5%) 54 (37.0%) 54 (41.2%)
- Bifocal lens 18 (12.3%) 11 (8.4%) 16 (14.4%) 19 (16.1%) 25 (17.1%) 22 (16.8%)
- Multifocal lens - - - - - -
Other eyes problem
- fengzan 19 (13.0%) 11 (8.4%) 6 (5.4%) 1(0.8%) 13 (43.2%) 2 (1.5%)
- 1(0.8%) 2(1.8%) 5 (4.2%) 2 (1.4%) 5 (3.8%)

v b4
- ARANTEAN 1 U9

v b4
- FANTEAN 2 AN

v b4
- ABRNTSANUNUIN

- fenszandnedne

40 (27.4%)
5 (3.4%)
6 (4.1%)

1(0.7%)

32 (24.4%)
2 (1.5%)

10 (7.6%)

2 (1.5%)

33 (29.7%)
8 (7.2%)
3(2.7%)

2(1.8%)

29 (24.6%)
2(1.7%)
6 (5.1%)

2(1.6%)

44 (30.1%)
8 (5.5%)
3 (2.1%)

4 (2.8%)

33 (25.2%)
2 (1.5%)
7 (5.3%)
2(1.6%)

1(0.8%)
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)
Control Intervention Control Intervention Control Intervention
(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)
- Eaiila 3(2.1%) 5 (3.8%) 1(0.9%) - 2 (1.4%) -
. - 1(0.8%) - 1(0.8%) - 1(0.8%)
- Heaw
2 (1.4%) 4 (3.1%) 2 (1.8%) 7 (5.9%) 3(2.1%) 9 (6.9%)
- PeAN 2 TN 1(0.7%) - 2 (1.8%) 1(0.8%) 2 (1.4%) 1(0.8%)
- Bedu 1(0.7%) 2 (1.5%) 1(0.9%) - 1(0.7%) 1(0.8%)
- Feru 1 419
- Fevu2 419 . ) . ; . _
- Fedudnerqn ) ) ) ) ) )
1(0.3%) - - - - -
- FAVUTNTY - 1(0.8%) - - 1(0.7%) -

195N (A1)
-

- ladlEsnen

59 (40.4%)
22 (15.1%)

48 (36.6%)
18 (13.7%)

43 (38.7%)
19 (17.1%)

46 (39.0%)
14 (11.9%)

58 (39.7%)
24 (16.4%)

52 (39.7%)
17 (13.0%)

Hearing problem

18 (12.3%)

8 (6.1%)

12 (10.8%)

8 (6.8%)

19 (13.0%)

8 (6.1%)

Hearing Aid

- Hearing Aid

2 (1.4%)

1(0.9%)

2 (1.4%)
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)
Control Intervention Control Intervention Control Intervention
(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)
- No Hearing Aid 14 (9.6%) 7 (5.3%) 8 (7.2%) 7 (5.9%) 13 (8.9%) 7 (5.3%)

Dizzing vertigo

50 (34.2%)

59 (45.0%)

38 (34.2%)

45 (38.1%)

55 (37.7%)

53 (40.5%)

Dx Vestibular
- luyldvinu
- SERC
P =
- feuwaaimanluy
b4
- ufiaynzg

- Afywszuuyduly

3(2.1%)

1(0.7%)

7 (5.3%)
1(0.8%)

1(0.8%)

2 (1.8%)

4 (3.4%)

4(2.7%)

1(0.7%)

5(3.8%)

Urinary Problem

57 (39.0%)

53 (40.5%)

35 (31.5%)

43 (36.4%)

53 (36.3%)

51 (38.9%)

¥ v kg e 3 :/’
MINTBENUNARLNANAY (ATUIUATY)
- 0

-1

6 (4.1%)
29 (19.9%)
52 (35.6%)
44 (30.1%)

10 (6.8%)

3(2.1%)

1(0.7%)

1(0.7%)

5 (3.8%)
34 (26.0%)
45 (34.4%)
31 (23.7%)

8 (6.1%)

5 (3.8%)

3(2.3%)

9 (8.1%)
24 (21.6%)
42 (37.8%)
28 (25.2%)

4 (3.6%)

4 (3.6%)

11 (9.3%)
32 (27.1%)
34 (28.8%)
25 (21.2%)

7 (5.9%)

4 (3.4%)

2 (1.7%)

10 (6.8%)
30 (20.5%)
58 (39.7%)
38 (26.0%)

4(2.7%)

5 (3.4%)

1(0.7%)

11 (8.4%)
35 (26.7%)
40 (30.5%)
29 (22.1%)

7 (5.3%)

4 (3.1%)

2 (1.5%)
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)
Control Intervention Control Intervention Control Intervention
(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)
- 10 - - - 3(2.5%) - 3(2.3%)

Toilet Type (MnmaunanaA)
£ OEI 1 %
- fiestheguaniiasuen
£ OEI 1 £
- fiestheglutiesueu
- neglou

v v
- HIR8ad

85 (58.2%)

22 (15.1%)

38 (26.0%)
1(0.7%)

93 (71.0%)
11 (8.4%)
27 (20.6%)

67 (60.4%)
22 (19.8%)
20 (18.0%)

83 (70.3%)
18 (15.3%)
17 (14.4%)

89 (61.0%)

32 (21.9%)

22 (15.1%)
1(0.7%)

94 (71.8%)
19 (14.5%)
18 (13.7%)

Flat foot

48 (32.9%)

32 (24.4%)

42 (37.8%)

29 (24.6%)

49 (33.6%)

31 (23.7%)

Hallux valgus

29 (19.9%)

19 (14.5%)

19 (17.1%)

23 (19.5%)

27 (18.5%)

24 (18.3%)

Shoe Appropriate
- Appropriate 99 (67.8%) 101 (77.1%) 61 (55.0%) 76 (64.4%) 87 (59.6%) 85 (64.9%)
- Not Appropriate 47 (32.2%) 30 (22.9%) 50 (45.0%) 42 (35.6%) 59 (40.4%) 46 (35.1%)
Shoe type
- SRNBAZWULRIN 90 (61.6%) 82 (62.6%) 63 (56.8%) 73 (61.9%) 86 (58.9%) 81 (61.8%)
- LA LU LML 36 (24.7%) 26 (19.8%) 32 (28.8%) 26 (22.0%) 37 (25.3%) 27 (20.6%)
- spaWingnuLuLNaNeEA 6 (4.1%) 13 (9.9%) 3(2.7%) 11 (9.3%) 6 (4.1%) 12 (9.2%)
- @w,%’qmuﬁmu 13 (8.9%) 8 (6.1%) 12 (10.8%) 7 (5.9%) 15 (10.3%) 9 (6.9%)
- sty 1(0.7%) 2 (1.5%) 1(0.9%) 1(0.8%) 2 (1.4%) 2 (1.5%)
House Type
-1 ‘ﬁzu 35 (24.0%) 43 (32.8%) 29 (26.1%) 38 (32.2%) 37 (25.3%) 43 (32.8%)
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)
Control Intervention Control Intervention Control Intervention
(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)
-2 %u 101 (69.2%) 80 (61.1%) 77 (69.4%) 75 (63.6%) 102 (69.9%) 81 (61.8%)
- 3 o%u 10 (6.8%) 8 (6.1%) 5 (4.5%) 5 (4.2%) 7 (4.8%) 7 (5.3%)

House Surrounding
- ANATN9TRTENTIENG
dd”
- ANugIE
- NNAIATU

= ] |
- NLL@Q@Q’]\{LNLWEQ‘W@

47 (32.2%)
24 (16.4%)
8 (5.5%)
14 (9.6%)

45 (34.4%)
41 (31.3%)
8 (6.1%)
17 (13.0%)

40 (36.0%)
21 (18.9%)
2(1.8%)
18 (16.2%)

38 (32.2%)
41 (34.7%)
10 (8.5%)
23 (19.5%)

46 (31.5%)
25 (17.1%)
7 (4.8%)
19 (13.0%)

42 (32.1%)
41 (31.3%)
11 (8.4%)
23 (17.6%)

Bedroom
dﬁl
- UAUNU
=
- URAULLIEIN
- Eqﬁmmmwmazmﬁxn:

= U A
- fuasadnsldiveane

32 (21.9%)

111 (76.0%)
30 (20.5%)
12 (8.2%)

39 (29.8%)

93 (71.0%)

19 (14.5%)
8 (6.1%)

32 (28.8%)
76 (68.5%)
24 (21.6%)
17 (15.3%)

40 (33.9%)
77 (65.3%)
19 (16.1%)
21 (17.8%)

37 (25.3%)
106 (72.6%)
26 (17.8%)
19 (13.0%)

44 (33.6%)
86 (65.6%)
20 (15.3%)
22 (16.8%)

Kitchen
- ANAUINNTRNINTIENE
- Hugeadnalyilsane

&
- NUAIU

38 (26.0%)
15 (10.3%)
14 (9.6%)

25 (19.1%)
23 (17.6%)
6 (4.6%)

31 (27.9%)
20 (18.0%)
18 (16.2%)

27 (22.9%)
27 (22.9%)
14 (11.9%)

37 (25.3%)
21 (14.4%)
20 (13.7%)

28 (21.4%)
29 (22.1%)
15 (11.5%)

Bathroom
- aneludiu

- Msuentinu

140 (95.9%)
6 (4.1%)

128 (97.7%)
3 (2.3%)

108 (97.3%)
3(2.7%)

106 (89.8%)
12 (10.2%)

141 (96.6%)
5 (3.4%)

119 (90.8%)
12 (9.2%)
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)
Control Intervention Control Intervention Control Intervention
(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)

- %u 1 125 (85.6%) 112 (85.5%) 97 (87.4%) 102 (86.4%) 128 (87.7%) 113 (86.3%)

- of?u 2 21 (14.4%) 19 (14.5%) 14 (12.6%) 16 (13.6%) 18 (12.3%) 18 (13.7%)

- nlasn 124 (84.9%) 99 (75.6%) 93 (83.8%) 87 (73.7%) 123 (84.2%) 97 (74.0%)

- Hownaw 22 (15.1%) 32 (24.4%) 18 (16.2%) 31 (26.3%) 23 (15.8%) 34 (26.0%)

- ﬁwualu 5 (3.4%) 8 (6.1%) 8 (7.2%) 12 (10.2%) 9 (6.2%) 14 (10.7%)

- T4y 104 (71.2%) 109 (83.2%) 80 (72.1%) 63 (53.4%) 102 (69.9%) 75 (57.3%)
Ladder

- hifignneau 6 (4.1%) 7 (5.3%) 4 (3.6%) 7 (5.9%) 5 (3.4%) 7 (5.3%)

- ﬁqﬁmmqqqm@qazl,ﬂmgng 23 (15.8%) 12 (9.2%) 21 (18.9%) 11 (9.3%) 24 (16.4%) 13 (9.9%)

- Duasaonsliieana 10 (6.8%) 5 (3.8%) 10 (9.0%) 2(1.7%) 12 (8.2%) 3(2.3%)
1. Dynamic Balance
1. 1 Dynamic one leg stance

- Step test (Right leg) 10.43 + 2.67 10.81 £ 3.32 10.45 +2.44 10.75 + 3.27 10.34 + 2.93 10.84 + 3.40

- Step test (Left leg) 10.52 +2.79 11.06 £ 3.37 10.57 £ 2.54 11.07 + 3.38 10.47 + 3.04 11.04 + 3.28

- Step test (worst leg) 10.19 + 2.65 10.50 + 3.35 10.20 + 2.39 10.48 + 3.33 10.13 £ 3.01 10.52 + 3.30
1.5 Dynamic bilateral stance

- Functional Reach (cm) 20.94 £ 6.06 22.08 + 6.56 20.64 + 5.54 21.98 +6.74 22.83+6.84 23.42 £6.85
2. Gait, Mobility and Function

- TUG (sec) 13.25+3.88 13.29 £ 5.58 12.71 £ 3.66 13.23+5.70 13.59 + 3.76 13.85+5.24
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)
Control Intervention Control Intervention Control Intervention
(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)
- TUG (manual task) (sec) 13.91 £4.40 13.08 + 5.21 13.38 +4.30 12.99+5.18 14.51 £ 4.29 14.51 £ 5.40
- TUG (cognitive task) (sec) 16.77 £ 5.46 16.46 + 7.12 16.21 £ 5.22 16.48 £ 7.16 18.41 £ 6.45 19.36 £ 9.39
- Sitto stand 11.41+3.55 10.68 + 4.50 11.17 £ 3.53 10.52 + 3.80 11.38 £ 3.37 11.05 + 4.89
3. Reaction time (sec) 1.33£0.70 1.35+0.54 1.36 £ 0.66 1.36 £ 0.44 1.18 £ 0.57 1.27 £0.49
Frequencies of exercise
- Anuudusdedileni 3.34+£3.35 3.74 +3.40 3.34 +3.39 3.77 £ 3.40 3.74 +3.30 5.98 +2.27
- n-‘iquqmqmpsi@m%q (uqﬁ) 12.51 £ 14.96 13.18 £ 15.11 12.55 +15.32 13.45 £ 15.40 14.03 £ 16.19 20.46 £ 13.10
- PASE 32.21+8.86 33.99 +7.89 32.58 +8.51 33.62+7.60 34.43 +11.72 34.38£9.70

Fall history (n)
- Fall

- NoFall

28 (19.2%)
118 (80.8%)

27 (20.6%)
104 (79.4%)

23 (20.7%)
88 (79.3%)

30 (25.4%)
88 (74.6%)

35 (24.0%)
111 (76.0%)

31 (23.7%)
100 (76.3%)

Number of fall in previous 1 m(n)

- Onefalls 8 (5.5%) 1(2.3%) 7 (6.3%) 8 (6.8%) 9 (6.2%) 8 (6.1%)

- Twofalls - - - - - -

- Three or more falls - - - 1(0.8%) - 1 (0.8%)
Number of fall in previous 6 m (n)

- Onefalls 10(6.8%) 11(8.4%) 7 (6.3%) 8 (6.8%) 10(6.8%) 9(6.9%)

- Two falls 2(1.4%) 1(0.8%) - 1(0.8%) - 1(0.8%)

- Three or more falls 2(1.4%) 2(1.5%) 1(0.9%) - 2(1.4%) -
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)
Control Intervention Control Intervention Control Intervention
(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)

Number of fall in previous 12 m (n)

- Onefalls 10(6.8%) 11(8.4%) 12 (10.8%) 12 (10.2%) 18(12.3%) 12(9.2%)

- Two falls 2(1.4%) 1(0.8%) - 3(2.5%) 1(0.7%) 3(2.3%)

- Three or more falls 1(0.7%) 1(0.8%) 1(0.9%) 1(0.8%) 1(0.7%) 1(0.8%)
Falls Cause

- L°1i'1‘l/l§m 6 (4.1%) 4 (3.1%) 2 (1.8%) 4 (3.4%) 5 (3.4%) 4 (3.1%)

- @:ﬁlmaqﬁmmqqq 9 (6.2%) 8 (6.1%) 5 (4.5%) 9 (7.6%) 10 (6.8%) 9 (6.9%)

- Aedeugu - 2 (1.5%) 1(0.9%) 2 (1.7%) 1(0.7%) 2 (1.5%)

- Eanam 4(2.7%) 2 (1.5%) 5 (4.5%) - 6 (4.1%) -

- Buq @) 9 (6.2%) 10 (7.6%) 10 (9.0%) 15 (12.7%) 13 (8.9%) 16 (12.2%)
ﬂ’]i“l.l’]ﬁlﬁll‘ﬂ’mﬂ’ﬁ‘ﬁﬂ

- llunel&y 16 (11.0%) 10 (7.6%) 12 (10.8%) 14 (11.9%) 18 (12.3%) 14 (10.7%)

- ﬁﬁ"ﬂf—‘_IWﬂ‘ﬁ”’] 7 (4.8%) 11 (8.4%) 10 (9.0%) 9 (7.6%) 13 (8.9%) 10 (7.6%)

- uHARNNARRLEL 1(0.7%) 1(0.8%) - 1(0.8%) 1(0.7%) 1(0.8%)

- ﬂix@ﬂﬁ/ﬂ 4 (2.7%) 3(2.3%) 1(0.9%) 6 (5.1%) 3(2.1%) 6 (4.6%)

- uadURAsE - 1(0.8%) - - - -
fenudiusns gy

- 9 15 (10.3%) 9 (6.9%) 9 (8.1%) 14 (11.9%) 18 (12.3%) 14 (10.7%)

- lug 13 (8.9%) 17 (13.0%) 14 (12.6%) 16 (13.6%) 17 (11.6%) 17 (13.0%)
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)
Control Intervention Control Intervention Control Intervention
(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)
NNARRNAIAINAHN 1(0.7%) 1(0.8%) - 3 (2.5%) 1(0.7%) 3 (2.3%)
n195N1
- WUunNnE 10 (6.8%) 9 (6.9%) 6 (5.4%) 11 (9.3%) 10 (6.8%) 11 (8.4%)
N 18 (12.3%) 17 (13.0%) 17 (15.3%) 19 (16.1%) 25 (17.1%) 20 (15.3%)
NAn94a
- 5 (3.4%) 4 (3.1%) 2 (1.8%) 7 (5.9%) 5 (3.4%) 7 (5.3%)
- a9 1(0.7%) 1(0.8%) 2 (1.8%) 1(0.8%) 2 (1.4%) 1(0.8%)
- Wi 11 (7.5%) 11 (8.4%) 10 (9.0%) 10 (8.5%) 14 (9.6%) 10 (7.6%)
- YRS 11 (7.5%) 10 (7.6%) 9 (8.1%) 12 (10.2%) 14 (9.6%) 13 (9.9%)
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Nau intervention (n=277)

A4 intervention (n=229)

A4 intervention carry forward

(n=277)
Control Intervention Control Intervention Control Intervention
(n=146) (n=131) (n=111) (n=118) (n=146) (n=131)
ADUNAN
- g 12 (8.2%) 7 (5.3%) 10 (9.0%) 11 (9.3%) 15 (10.3%) 11 (8.4%)
3(2.1%) 9 (6.9%) 5 (4.5%) 5 (4.2%) 6 (4.1%) 5 (3.8%)
- utnu
- - - 2 (1.7%) - 2 (1.5%)
- - 1(0.7%) 3(2.3%) - 4 (3.4%) 1(0.7%) 4 (3.1%)
1(0.7%) - - 1(0.8%) - 1(0.8%)
- vend ; . 1(0.9%) 1(0.8%) 1(0.7%) 1(0.8%)
- deeak - 2 (1.5%) 3(2.7%) 2 (1.7%) 3(2.1%) 3(2.3%)
1(0.7%) 3 (2.3%) 1 (0.9%) - 1(0.7%) -
- Pequeu
1(0.7%) - 1 (0.9%) - 1(0.7%) -
- luanu 1(0.7%) 1(0.8%) - 1(0.8%) 1(0.7%) 1(0.8%)
o 2 (1.4%) - 1 (0.9%) - 2 (1.4%) -
- 1wl
1(0.7%) - - - - _
- sufaetiu 1(0.7%) ] ] ] ] )
. 1(0.7%) - - - - -
- 990U
- 9 - - - 1(0.8%) - 1 (0.8%)
- dTNnuans
- WHWALNA - - - - - -
. 1(0.7%) 1(0.8%) - - 1(0.7%) -
- YHNeuNNY
2 (1.4%) - - 1(0.8%) 2 (1.4%) 1(0.8%)
- dENzia - i i - - -




(4

UBYA

1 . 2 I ey 2 L4 1 & I ey L
1) lifszaRnnsan 2) AUszaRn1sanlaandn 3 A waz 3) NUsEIRN1SAN 3 A

AMANUIN &

TaYAALNITATIAUTZLNUNDULATUAT Intervention programme (N15UsEINUATIN 2 WazATIN 3)

NANsUNUAILNEILATIZHTAYALLIL intention to treat TA2AE carry forward wilan

au

qQ
v

Feauly

@ 1 i s 1 & & & " o
wintlunquggeanandlssaanisaniaand 3 A5, an 3 Aseauly, uaslaiilszinnsas

AUAINNIFENUSEIRANITANULATATIALTTLHUAMNIALINISANATIN 2 WAS 3 (pre-post intervention assessments) Wazdaya post-intervention

Amsziandszanniganlu 1 Unduan Ju 3 ngalaun

ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146)

Intervention (n=131)

Control (n=111)

Intervention (n=118)

Non Fall Fall <3 Fall =3 Non Fall Fall <3 Fall =3 Non Fall Fall <3 Fall =3 Non Fall Fall <3 Fall =3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
Male:Female, n 39:79 1:23 0:4 30:74 3:22 11 28:60 5:16 0:2 26:62 5:23 11
Mean age (year) 72.98+563 | 72.83+5.60 | 71.50+7.14 | 72.24+543 | 72.04+551 | 71.00+5.65 | 73.63+566 | 73.19+577 | 66.50+2.12 | 7253+543 | 72.71+£5.09 | 77.00 +2.82
Mean BMI 2432 £4.40 | 23.99+4.47 | 2440+3.18 | 23.53+3.79 | 23.53+3.57 | 27.43+3.09 | 23.77+4.34 | 26.18+4.15 | 23.99+3.75 | 23.52+3.56 | 22.29+3.27 | 23.16 £ 1.81
Status
- Tan 10 (8.5%) 1(4.2%) 1(25.0%) 12 (11.5%) 5 (20.0%) 1(50.0%) 5(5.7%) 1(4.8%) - 13 (14.8%) 5(17.9%) 1 (50.0%)
- AN 73 (61.9%) 16 (66.7%) 1(25.0%) 59 (56.7%) 11 (44.0%) 1(50.0%) 56 (63.6%) 12 (57.1%) 1(50.0%) 45 (51.1%) 17 (60.7%) 1 (50.0%)
-8l 4 (3.4%) 5(4.8%) - - 3(3.4%) - - 4 (4.5%) -
- usine 31 (26.3%) 7(29.2%) 2 (50.0%) 28 (26.9%) 9 (36.0%) - 24 (27.3%) 8 (38.1%) 1(50.0%) 26 (29.5%) 6 (21.4%)
Education
- lail##nm 13(11.0%) | 3(12.5%) 1(25.0%) | 13(12.5%) | 1(4.0%) - 10 (11.4%) | 2 (9.5%) - 13 (14.8%) -
- dsrnudiu 46 (39.0%) 10 (41.7%) 2 (50.0%) 55 (52.9%) 9 (36.0%) 1(50.0%) 37 (42.0%) 14 (66.7%) 1(50.0%) 48 (54.5%) 12 (42.9%) 1 (50.0%)
- szandane 15 (12.7%) 1(25.0%) 10 (9.6%) 2 (8.0%) - 12 (13.6%) 3(14.3%) - 8(9.1%) 2(7.1%)
- dneuFu 9 (7.6%) 2 (8.3%) 7 (6.7%) - - 7 (8.0%) 2 (9.5%) - 5(5.7%) 1(3.6%)
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146) Intervention (n=131) Control (n=111) Intervention (n=118)
Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)

- Jaantlang 10 (8.5%) 3(12.5%) - 4 (3.8%) 4 (16.0%) - 8(9.1%) - 1(50.0%) 3(3.4%) 1(3.6%) 1 (50.0%)
- @ﬂﬂdﬂiﬁmm’nﬂ? 25 (21.2%) 6(25.0%) - 15 (14.4%) 9 (36.0%) 1(50.0%) 14 (15.9%) - - 11 (12.5%) 12 (42.9%) -
Occupation
- 119U 26 (22.0%) 4 (16.7%) 1(25.0%) 23 (22.1%) 1(4.0%) - 22 (25.0%) 4 (19.0%) 2 (100%) 21 (23.9%) 2(7.1%) 1 (50.0%)
=adlEvineu 92 (78.0%) 20 (83.3%) 3(75.0%) 81 (77.9%) 24 (96.0%) 2 (100%) 66 (75.0%) 17 (81.0%) - 67 (76.1%) 26 (92.9%) 1 (50.0%)
Hand
- Right 110 (93.2%) 22 (91.7%) 4 (100%) 95 (91.3%) 19 (76.0%) 2 (100%) 84 (95.5%) 18 (85.7%) 2 (100%) 81 (92.0%) 24 (85.7%) 2 (100%)
- Left 8 (6.8%) 2 (8.3%) - 9(8.7%) 6 (24.0%) - 4 (4.5%) 3(14.3%) - 7 (8.0%) 4 (14.3%) -
Medical condition, n
(%)
- Arthritis 50 (42.4%) 9 (37.5%) 1(25.0%) 38 (36.5%) 12 (48.0%) 1(50.0%) 22 (25.0%) 9 (42.9%) 1(50.0%) 27 (30.7%) 12 (42.9%) 1(50.0%)
- Osteoporosis 57 (48.3%) 9 (37.5%) 4 (100%) 38 (36.5%) 16 (64.0%) 1(50.0%) 35 (39.8%) 11 (52.4%) 1(50.0%) 26 (29.5%) 18 (64.3%) 2 (100%)
- Back pain 35 (29.7%) 9 (37.5%) 1(25.0%) 21 (20.2%) 9 (36.0%) - 14 (15.9%) 7 (33.3%) - 14 (15.9%) 5(17.9%) 1(50.0%)
- Lower limb joint 6 (5.1%) 2(8.3%) 1(25.0%) 1 (1.0%) 1 (4.0%) 1 (50.0%) 2 (2.3%) 1 (4.8%) - 1 (1.1%) 1 (3.6%) -

replace 1(0.8%) . . B B B B B - N N )
- Peripheral neu - - - - - - - - - - - -
- Other neu - . - - - - 1(1.1%) - - - - -
- Dementia - } - 1(1.0%) - - 1(1.1%) _ _ _ _ 3
- Vestibular 9 (7.6%) - - 3 (2.9%) ’ - 6 (6.8%) 1(4.8%) - 3 (3.4%) 3(10.7%) -
- Other dizz 1(0.8%) ) . 2 (1.9%) 1 (4.0%) . 2 (2.3%) _ i 2 (2.3%) i .
- Respiratory 26 (22.0%) - 2 (50.0%) 12 (11.5%) 6(24.0%) - 11 (12.5%) 5 (23.8%) - 12 (13.6%) 3(10.7%) 1(50.0%)
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146)

Intervention (n=131)

Control (n=111)

Intervention (n=118)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
- Cardiac 93 (78.8%) 1(4.2%) 4 (100%) 80 (76.9%) 18 (72.0%) 2 (100%) 73 (83.0%) 18 (85.7%) 1(50.0%) 57 (64.8%) 23 (82.1%) 1 (50.0%)
- Other health con 4(16.7%)
16 (66.7%)
1IAAZANNINNIN 4 21 (17.8%) 2 (8.3%) 2 (50.0%) 8 (7.7%) 3(12.0%) - 8(9.1%) 2 (9.5%) - 5(5.7%) 4 (14.3%) -
9@
AULNNINNGN 4 il 24 (20.3%) 6 (25.0%) 1(25.0%) 11 (10.6%) 5 (20.0%) 1(50.0%) 12 (13.6%) 6 (28.6%) - 9 (10.2%) 5(17.9%) -
Mean MMSE score 2450+4.44 | 2479+5.03 | 27.75+1.50 | 24.85+4.33 | 26.16+3.97 | 2850+ 0.70 | 24.69+4.85 | 24.62+3.74 | 27.50+3.53 | 2527 +4.04 | 27.14+3.72 | 26.00 +4.24
Mean MFF score 123.92 = 112.71 £ 119.50 £ 122.01 = 111.20 = 120.00 £ 125.20 = 115.76 = 136.00 = 122.99 = 113.29 = 110.00 £
17.25 23.25 13.52 22.62 26.59 4.24 20.10 17.62 5.65 23.56 31.41 14.14
Visual Acuity
- 7 (5.9%) 3(12.5%) - 10 (9.6%) - - 3(3.4%) 1(4.8%) - 2(2.3%) - 1 (50.0%)
- 38 (32.2%) 5(20.8%) - 29 (27.9%) 8 (32.0%) - 31 (35.2%) 4 (19.0%) - 24 (27.3%) 9 (32.1%) -
- 42 (35.6%) 10 (41.7%) 4 (100%) 38 (36.5%) 13 (52.0%) 2 (100%) 39 (44.3%) 7 (33.3%) 2 (100%) 34 (38.6%) 12 (42.9%) 1 (50.0%)
- 30 (25.4%) 6 (25.0%) - 27 (26.0%) 3(12.0%) - 15 (17.0%) 9 (42.9%) - 27 (30.7%) 6 (21.4%) -
- 1(0.8%) - - - 1(4.0%) - - - - 1(1.1%) 1(3.6%) -
Eyes problem
- Normal 26 (22.0%) 9 (37.5%) 1(25.0%) 28 (26.9%) 7 (28.0%) - 27 (30.7%) 4 (19.0%) 1(50.0%) 27 (30.7%) 8 (28.6%) -
- Short-sighted 18 (15.3%) 3(12.5%) - 16 (15.4%) 1(4.0%) 1(50.0%) 13 (14.8%) 1(4.8%) 1(50.0%) 15 (17.0%) 5(17.9%) 1 (50.0%)
- Long-sighted 74 (62.7%) 12 (50.0%) 3(75.0%) 60 (57.7%) 17 (68.0%) 1(50.0%) 48 (54.5%) 16 (76.2%) - 46 (52.3%) 15 (563.6%) 1 (50.0%)
Eye Correct
- Eyeglasses 67 (56.8%) 17 (70.8%) 3(75.0%) 63 (60.6%) 21 (84.0%) 2 (100%) 49 (55.7%) 16 (76.2%) 1(50.0%)) 55 (62.5%) 14 (50.0%) 1 (50.0%)
- No Eyeglasses 25 (21.2%) 3(12.5%) - 12 (11.5%) 2 (8.0%) - 15 (17.0%) 1(4.8%) 1(50.0%) 12 (13.6%) 5(17.9%) 1 (50.0%)
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146)

Intervention (n=131)

Control (n=111)

Intervention (n=118)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall > 3 Non Fall Fall <3 Fall>3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
Glasses
- Single lens 53 (44.9%) 10 (41.7%) 3 (75.0%) 57 (54.8%) 15 (60.0%) 1(50.0%) 31(35.2%) 10 (47.6%) - 38 (43.2%) 11 (39.3%) -
- Bifocal lens 13 (11.0%) 5 (20.8%) - 6 (5.8%) 5 (20.0%) - 11 (12.5%) 4 (19.0%) 1(50.0%) 15 (17.0%) 3(10.7%) 1(50.0%)
- Multifocal lens - - - - - - - - - - - }
Other eyes problem
17 (14.4%) 2 (8.3%) - 9 (8.7%) 2 (8.0%) - 6 (6.8%) - - 1(1.1%) - -
- - - 1(1.0%) - - 2 (2.3%) - - 3 (3.4%) 2(7.1%) -
33 (28.0%) 5 (20.8%) 2 (50.0%) 23 (22.1%) 8 (32.0%) 1(50.0%) 27 (30.7%) 6 (28.6%) - 20 (22.7%) 8 (28.6%) 1(50.0%)
4 (3.4%) 1(4.2%) - 1(1.0%) 1(4.0%) - 5 (5.7%) 3(14.3%) - 2 (2.3%) - -
5 (4.2%) 1(4.2%) - 9 (8.7%) 1(4.0%) - 3(3.4%) - - 4 (4.5%) 2 (7.1%) -
1(0.8%) - - - - - 3(3.4%) 1(4.8%) - 2(2.2%) - -
- - - 2 (1.9%) - - - - - - - -
2(1.7%) 1(4.2%) - 4 (3.8%) 1(4.0%) - - 1(4.8%) - - - -
- - - 1(1.0%) - - - - - 1(1.1%) - -
2(1.7%) - - 2 (1.9%) 2 (8.0%) - 2 (2.3%) - - 4 (4.5%) 3(10.7%) -
1(0.8%) - - - - - 1(1.1%) 1(4.8%) - - 1(3.6%) -
1(0.8%) - - 2 (1.9%) - - 1(1.1%) - - - - -
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146)

Intervention (n=131)

Control (n=111)

Intervention (n=118)

Non Fall

(n=118)

Fall <3
(n=24)

Fall >3
(n=4)

Non Fall
(n=104)

Fall <3
(n=25)

Fall >3
(n=2)

Non Fall
(n=88)

Fall <3
(n=21)

Fall >3
(n=2)

Non Fall
( n=88)

Fall <3
(n=28)

Fall >3
(n=2)

v

- fanNI¥an
v 4

- fianszan 2 419
124 v

- fiangvan 1 414
v v

- fansvandnan
v v A

- flansyandnadie
o

- finiile
v

- ARAN
124 v

- faau 2 419
Y a

- Aau
y o

- Aatiu 1 419
Y a k4

- fafiu 2 419
Y a v

- Al
v a v A

- Aeiuinedne

- ANALGNAGY

v -3
- pdnenaalaiiy

1(0.8%)

1(4.2%)

1(1.0%)
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146) Intervention (n=131) Control (n=111) Intervention (n=118)
Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
- uiau
- HasLiuN el
- 51 lupnden
- furfuilaenem
N195NE (5N)
- 5N 51 (43.2%) 6 (25.0%) 2 (50.0%) 37 (35.6%) 10 (40.0%) 1 (50.0%) 34 (38.6%) 9 (42.9%) - 30 (34.1%) 15 (53.6%) 1(50.0%)
- 15N 18 (15.3%) 4(16.7%) - 13 (12.5%) 5 (20.0%) - 16 (18.2%) 3 (14.3%) - 10 (11.4%) 4 (14.3%) -
Hearing problem 14 (11.9%) 4 (16.7%) - 8 (7.7%) - - 9(10.2%) 2 (9.5%) 1 (50.0%) 7 (8.0%) 1(3.6%) -
Hearing Aid
- Hearing Aid 2(1.7%) - - - - - - 1 (4.8%) _ _ i} 3
- No Hearing Aid 11(9.3%) 3 (12.5%) - 7(6.7%) - - 5 (5.7%) 2(9.5%) 1 (50.0%) 6 (6.8%) 1(3.6%) -
Dizzing vertigo 37 (31.4%) | 9(37.5%) 4 (100%) 42 (40.4%) | 17 (68.0%) - 28(31.8%) | 9 (42.9%) 1(50.0%) | 31(35.2%) | 13 (46.4%) 1(50.0%)
Dx Vestibular
- iyl 2 (1.7%) 1(4.2%) - 6 (5.8%) 1(4.0%) - 2 (2.3%) - - 3 (3.4%) 1(3.6%) -
- SERC - - - 1(1.0%) - - - - - - - -
- fiauwma ey - - - - - - - - - - ; ;
- ufivyneg - 1(4.2%) - - - - - . - . . )
- {ifoywnszuuy - - - 1(1.0%) . - . i i i ] )
sl
Urinary Problem 46 (39.0%) 9 (37.5%) 2 (50.0%) 37 (35.6%) 15 (60.0%) 1(50.0%) 26 (29.5%) 9 (42.9%) - 31 (35.2%) 11 (39.3%) 1(50.0%)
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146) Intervention (n=131) Control (n=111) Intervention (n=118)
Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
dintesinmeu
NANIAL
-0 5(4.2%) 1(4.2%) - 3(2.9%) 2 (8.0%) - 7 (8.0%) 2 (9.5%) - 10 (11.4%) 1(3.6%) -
-1 26 (22.0%) 3(12.5%) - 30 (28.8%) 4 (16.0%) - 19 (21.6%) 4 (19.0%) 1(50.0%) 21 (23.9%) 10 (35.7%) 1(50.0%)
-2 42 (35.6%) 9 (37.5%) 1(25.0%) 39 (37.5%) 6 (24.0%) - 34 (38.6%) 7 (33.3%) 1(50.0%) 30 (34.1%) 4 (14.3%) -
-3 34 (28.8%) 7 (29.2%) 3(75.0%) 22 (21.2%) 8 (32.0%) 1(50.0%) 21 (23.9%) 7 (33.3%) - 19 (21.6%) 5(17.9%) 1(50.0%)
-4 7 (5.9%) 3(12.5%) - 6 (5.8%) 2 (8.0%) - 3(3.4%) 1(4.8%) - 3(3.4%) 4 (14.3%) -
-5 3(2.5%) - - 3(2.9%) 2 (8.0%) - 4 (4.5%) - - 2 (2.3%) 2 (7.1%) -
-6 - 1(4.2%) = 1(1.0%) 1(4.0%) 1 (50.0%) - - - 1(1.1%) 1(3.6%) -
-7 - - - - - - - - - - - -
-8 1(0.8%) - - - - - - - - - - -
-10 - - - - - - - - - 2 (2.3%) 1(3.6%) -
Toilet Type (A1
NANAL)
- ﬁ'ﬂ\‘ﬂi”]’aﬁu@ﬂ 66 (55.9%) 15 (62.5%) 4 (100%) 73 (70.2%) 18 (72.0%) 2 (100%) 52 (569.1%) 16 (76.2%) 1(50.0%) 64 (72.7%) 18 (64.3%) 1(50.0%)
finsuau
- ﬁ@qﬁq@ﬂlu 19 (16.1%) 3(12.5%) - 7(6.7%) 4 (16.0%) - 19 (21.6%) 3(14.3%) - 12 (13.6%) 5(17.9%) 1(50.0%)
Hiauau
-ngelou 32 (27.1%) 6 (25.0%) - 24 (23.1%) 3(12.0%) - 17 (19.3%) 2(9.5%) 1(50.0%) 12 (13.6%) 5(17.9%) -
- ey 1(0.8%) - - - - - - - - - - -
Flat foot 40 (33.9%) | 7(29.2%) 1(25.0%) | 25(24.0%) | 7(28.0%) - 31(35.2%) | 11(52.4%) - 24(27.3%) | 5(17.9%) -
Hallux valgus 23 (19.5%) 5 (20.8%) 1(25.0%) 16 (15.4%) 3(12.0%) - 17 (19.3%) 2 (9.5%) - 15 (17.0%) 8 (28.6%) -
Shoe Appropriate

236




aSs#t 2 (n=277) A%t 3 (n=229)
Control (n=146) Intervention (n=131) Control (n=111) Intervention (n=118)
Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
- Appropriate 83 (70.3%) 15 (62.5%) 1(25.0%)) 76 (73.1%) 23 (92.0%) 2 (100%) 53 (60.2%) 7 (33.3%) 1(50.0%) 53 (60.2%) 22 (78.6%) 1 (50.0%)
- Not Appropriate 35 (29.7%) 9 (37.5%) 3(75.0%) 28 (26.9%) 2 (8.0%) - 35 (39.8%) 14 (66.7%) 1(50.0%) 35 (39.8%) 6 (21.4%) 1(50.0%)
Shoe type
- saiUAZ LU LAY 76 (64.4%) 12 (50.0%) 2 (50.0%) 68 (65.4%) 14 (56.0%) - 51 (58.0%) 12 (57.1%) - 55 (62.5%) 16 (567.1%) 2 (100%)
- saaWiuAsLLLMRY | 25 (21.2%) 9 (37.5%) 2 (50.0%) 23 (22.1%) 3(12.0%) - 22 (25.0%) 8 (38.1%) 1(50.0%) 23 (26.1%) 3(10.7%) -
- AT RIN LU 6 (5.1%) - - 5 (4.8%) 7 (28.0%) 1(50.0%) 3(3.4%) - - 6 (6.8%) 5(17.9%) -
#8150
—mu%muﬁmu 11 (9.3%) 2 (8.3%) - 6 (5.8%) 1(4.0%) 1(50.0%) 11 (12.5%) 1(4.8%) - 4 (4.5%) 3(10.7%) -
- saqiindinly - 1(4.2%) - 2 (1.9%) - - 1(1.1%) - - - 1(3.6%) -
House Type
-1 314 30 (25.4%) 4 (16.7%) 1(25.0%) 38 (36.5%) 5(20.0%) - 26 (29.5%) 3(14.3%) - 34 (38.6%) 4 (14.3%) -
-2 qjgu 82 (69.5%) 18 (75.0%) 1(25.0%) 62 (59.6%) 16 (64.0%) 2 (100%) 59 (67.0%) 16 (76.2%) 2 (100%) 52 (59.1%) 21 (75.0%) 2 (100%)
-3 {”u 6 (5.1%) 2 (8.3%) 2 (50.0%) 4 (3.8%) 4 (16.0%) - 3(3.4%) 2 (9.5%) - 2 (2.3%) 3(10.7%) -
House Surrounding
- 305@%70%@?&% 40 (33.9%) 7(29.2%) - 35 (33.7%) 10 (40.0%) - 32 (36.4%) 7 (33.3%) 1(50.0%) 33 (37.5%) 5(17.9%) -
-ﬁﬁ»wﬂ?mg 21 (17.8%) 3(12.5%) - 34 (32.7%) 7 (28.0%) - 19 (21.6%) 2 (9.5%) - 37 (42.0%) 3(10.7%) 1 (50.0%)
- NNAATL 6 (5.1%) 2 (8.3%) - 5 (4.8%) 3(12.0%) - 2(2.3%) - - 9 (10.2%) 1(3.6%) -
- fudsainglsl 13 (11.0%) 1 (4.2%) - 13 (12.5%) 4 (16.0%) - 15 (17.0%) 3 (14.3%) - 20 (22.7%) 3(10.7%) -
Leewe

Bedroom
-u@uﬁyu 24 (20.3%) 7 (29.2%) 1(25.0%) 29 (27.9%) 10 (40.0%) - 26 (29.5%) 5(23.8%) 1(50.0%) 34 (38.6%) 6 (21.4%) -
- yaUReN 91 (77.1%) 17 (70.8%) 3(75.0%) 75 (72.1%) 16 (64.0%) 2 (100%) 59 (67.0%) 16 (76.2%) 1(50.0%) 54 (61.4%) 21 (75.0%) 2 (100%)

28 (23.7%) 2 (8.3%) - 17 (16.3%) 2 (8.0%) - 21 (23.9%) 2 (9.5%) 1(50.0%) 19 (21.6%) - -
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146)

Intervention (n=131)

Control (n=111)

Intervention (n=118)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
—ﬁaﬁmmqwqmmmﬂ: 11 (9.3%) 1(4.2%) - 8 (7.7%) - - 16 (18.2%) 1(4.8%) - 21 (23.9%) - -
- Juasadnald
ierana
Kitchen
- ﬁqﬁmmwm?:m: 32 (27.1%) 6 (25.0%) - 19 (18.3%) 6 (24.0%) - 26 (29.5%) 4 (19.0%) 1(50.0%) 23 (26.1%) 4 (14.3%) -
- AuAsadngly 13 (11.0%) 2 (8.3%) - 20 (19.2%) 3(12.0%) - 18 (20.5%) 2(9.5%) - 26 (29.5%) 1(3.6%) -
ierana
Ay 13 (11.0%) 1 (4.2%) - 4 (3.8%) 2 (8.0%) - 14 (15.9%) 4 (19.0%) - 11 (12.5%) 3(10.7%) -
Bathroom
- nnalutinu 113 (95.8%) 23 (95.8%) 4 (100%) 101 (97.1%) 25 (100%) 2 (100%) 85 (96.6%) 21 (100%) 2 (100%) 76 (86.4%) 28 (100%) 2 (100%)
- Meuantinu 5 (4.2%) 1(4.2%) - 3(2.9%) - - 3(3.4%) - - 12 (13.6%) - -
- Tzu 1 102 (86.4%) 21 (87.5%) 2 (50.0%) 91 (87.5%) 20 (80.0%) 1(50.0%) 77 (87.5%) 18 (85.7%) 2 (100%) 79 (89.8%) 22 (78.6%) 1(50.0%)
- %u 2 16 (13.6%) 3(12.5%) 2 (50.0%) 13 (12.5%) 5 (20.0%) 1(50.0%) 11 (12.5%) 3(14.3%) - 9(10.2%) 6 (21.4%) 1 (50.0%)
-dnlAsn 99 (83.9%) 21 (87.5%) 4 (100%) 78 (75.0%) 19 (76.0%) 2 (100%) 74 (84.1%) 17 (81.0%) 2 (100%) 63 (71.6%) 22 (78.6%) 2 (100%)
- &y 19 (16.1%) 3(12.5%) - 26 (25.0%) 6 (24.0%) - 14 (15.9%) 4 (19.0%) - 25 (2.4%) 6 (21.4%) -
- A 4 (3.4%) 1(4.2%) - 7 (6.7%) 1 (4.0%) - 5 (5.7%) 3 (14.3%) - 79 (89.8%) 2 (7.1%) 1(50.0%)
- laifisn4y 89 (75.4%) 13 (54.2%) 2 (50.0%) 90 (86.5%) 17 (68.0%) 2 (100%) 62 (70.5%) 16 (76.2%) 2 (100%) 9(10.2%) 13 (46.4%) 1(50.0%)
Ladder
- Tadflsnnau 5 (4.2%) 1 (4.2%) - 5 (4.8%) 1 (4.0%) 1 (50.0%) 2 (2.3%) 2(9.5%) - 7 (8.0%) - -
- gqﬁmmqqqm@ﬁ:m: 18 (15.3%) 5 (20.8%) - 10 (9.6%) 2 (8.0%) - 13 (14.8%) 7 (33.3%) 1(50.0%) 10 (11.4%) 1(3.6%) -
- aga919le 8 (6.8%) 2 (8.3%) - 5 (4.8%) - - 6 (6.8%) 3(14.3%) 1(50.0%) 2 (2.3%) - -
Leawe
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146)

Intervention (n=131)

Control (n=111)

Intervention (n=118)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
1. Dynamic Balance
1. 1 Dynamic one
leg stance
- Step test (Right 10.33+2.56 | 11.21+3.16 8.75+1.70 10.99+3.50 | 10.00+£2.43 | 11.50+£3.53 | 10.10+2.76 | 11.29+3.08 | 12.50+2.12 | 10.92+3.47 | 10.62 +2.88 7.50 + 3.53
leg)
- Step test (Left leg) 10.42 £ 2.70 11.25+3.23 9.00 £ 2.16 11.33 £ 3.48 9.88 + 2.68 12.00 + 2.82 10.30 £ 2.83 1143+ 3.14 12.50 £ 2.12 11.16 = 3.30 10.88 £ 3.02 8.00 £ 2.82
- Step test (worst 10.08 +2.56 | 10.96 + 3.11 8.75+1.70 10.70 + 3.49 9.56 +2.59 11.50 + 3.53 9.88 +2.83 1114 +£3.10 | 1250+2.12 | 10.59 £3.36 | 10.46 +2.97 7.50 + 3.53
leg)
1.2 Dynamic bilateral
stance
~Functional Reach 2086588 | 21.04+7.31 | 22754320 | 21.83+6.74 | 23.00£6.01 | 24.00+ 424 | 23.08+6.97 | 2374+532 | 2200+ 1.41 | 2330671 | 24.332817 1 20.00£9.89
(cm)
2. Gait, Mobility and
Function
-TUG 13.03 £ 3.68 13.71+£4.76 16.93 £ 1.76 13.11+£5.17 14.31+7.18 9.76 £ 1.16 13.25+ 3.54 13.01 £ 3.86 9.65 £ 0.92 13.58 + 5.28 14.34 £ 5.30 19.57 £ 7.92
- TUG (manual task) 13.69+4.18 14.07 £ 5.12 19.44 + 2.81 12.79 £ 4.52 14.51 £ 7.50 10.17 £ 0.28 1413 £ 4.27 14.55 + 4.35 10.01 £ 0.37 14.23 + 5.06 156.30£6.37 | 20.51+£3.24
- TUG (cognitive 16.44 + 5.1 17.11+£6.37 | 2481+4.39 | 16.05+£5.60 | 17.93+11.58 | 19.56+7.20 | 18.47 £6.82 | 18.25+6.41 11.95+0.37 | 19.25+8.98 20.59 £ 28.53+12.06
task) 11.32
- Sit to stand 11.48 £ 3.67 1112+ 3.15 11.23+2.25 10.47 £ 4.45 11.76 £ 4.77 8.15+0.88 11.24 +3.43 10.89 £ 2.72 7.42 +1.48 10.71 + 3.96 11.14 £ 4.30 17.97+14.36
3. Reaction time 1.30+£0.72 1.43 £ 0.65 142 £0.48 1.37£0.49 1.34 £ 0.37 0.89 +0.09 1.11+£0.46 1.32+£0.33 1.86 £ 0.45 1.26 £ 0.52 1.31+£0.28 1.32£0.01
(sec)
Frequencies of
exercise
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146) Intervention (n=131) Control (n=111) Intervention (n=118)
Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
- anuaudusiadiani 3.47+3.38 2.08 +2.87 7.00 £ 0.00 3.65 + 3.41 4.12+3.38 3.50 +4.95 3.89+3.30 3.48 +3.47 7.00 £ 0.00 6.36 + 1.81 5.89+2.28 7.00 £ 0.00
- ﬁ%’]uqum@qg{@m%\j 12.86+14.93 11.46+16.45 8.33+3.35 13.12+15.12 13.92+15.73 | 7.50+£10.60 | 14.55+16.75 13.57+18.10 | 25.00 £ 7.07 | 20.80+£10.71 23.21+18.11 30.00+ 0.00
(W9)
- PASE 31.9848.73 33.97+9.74 | 28.40+6.93 | 33.68+7.98 | 35.07+7.86 | 36.65+2.33 | 35.33t11.75 | 36.51£14.04 | 33.15+7.28 | 34.75+9.92 | 32.03+8.93 | 31.50+4.95
Fall history (n)
- Fall - 24 (100%) 4 (100%) - 25 (100%) 2 (100%) - 21 (100%) 2 (100%) - 28 (100%) 2 (100%)
- No Fall 118 (100%) - - 104 (100%) - - 88 (100%) - - 88 (100%) - -
Number of fall in
previous 1Tm
- One falls - 5(20.8%) 3(75.0%) - 3(12.0%) - - 6 (28.6%) 1(50.0%) - 8 (28.6%) -
- Two falls - - - - - - - - - - - -
- Three or more falls - - - - - - - - - - - 1 (50.0%)
Number of fall in
previous 6m
- One falls - 9(37.5%) 1(25.0%) - 11(44.0%) - - 7 (33.3%) - - 8 (28.6%) -
- Two falls - 1(4.2%) 1(25.0%) - 1(4.0%) - - - - - 1(3.6%) -
- Three or more falls - - 2(50.0%) - - 2 (100%) - - 1(50.0%) - - -
Number of fall in
previous12m
- One falls - 9(37.5%) 1(25.0%) - 11(44.0%) - - 11 (52.4%) 1(50.0%) - 12 (42.9%) -
- Two falls - 2(8.3%) - - 1(4.0%) - - - - - 3(10.7%) -
- Three or more falls - - 1(25.0%) - - 1(50.0%) - - 1(50.0%) - - 1 (50.0%)
Falls Cause
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146) Intervention (n=131) Control (n=111) Intervention (n=118)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3

(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
- L‘ﬂ'wmm - 4 (16.7%) 2 (50.0%) - 4 (16.0%) - - 2(9.5%) - - 3(10.7%) 1(50.0%)
- ﬁ:ﬂﬁ’?ﬁldﬁmﬂ’]\“] - 8 (33.3%) 1(25.0%) - 8 (32.0%) - - 5 (23.8%) - - 8 (28.6%) 1(50.0%)
- AU qu - - - - 1 (4.0%) 1 (50.0%) - 1 (4.8%) : - 2 (7.1%) -
- Hranana - 3 (12.5%) 1(25.0%) - 2 (8.0%) - - 4(19.0%) 1 (50.0%) - - -
- A (B - 9 (37.5%) - - 10 (40.0%) | 1 (50.0%) - 9 (42.9%) 1(50.0%) - 15 (53.6%) -
ANTLNALRLAINNNG
&
- llunady - 15 (62.5%) 1(25.0%) - 10 (40.0%) 1(50.0%) - 10 (47.6%) 2 (100%) - 12 (42.9%) 2 (100%)
- ﬁj‘ﬂﬂv\lﬂﬁy’] - 4 (16.7%) 3(75.0%) - 10 (40.0%) 1(50.0%) - 10 (47.6%) - - 9 (32.1%) -
- uuaRNIN A GRSy - 1(4.2%) - - 1(4.0%) - — - - - 1(3.6%) -
- ﬂ?:@‘ﬂﬁﬂ - 4 (16.7%) - - 3(12.0%) - - 1(4.8%) - - 6 (21.4%) -
- AL - - - - 1(4.0%) - - - - - - -
S
-3 - 14 (58.3%) 1(25.0%) - 9 (36.0%) 1(50.0%) - 9 (42.9%) - - 13 (46.4%) 1(50.0%)
Y - 10 (41.7%) 3(75.0%) - 16 (64.0%) 1(50.0%) - 12 (57.1%) 2 (100%) - 15 (53.6%) 1(50.0%)
NUARFUAIRINEAN - 1 (4.2%) - - 1 (4.0%) - - - - - 3(10.7%) -
n195NHA
- Wuuwne - 8 (33.3%) 2 (50.0%) - 10 (40.0%) - - 6 (28.6%) - - 10 (35.7%) 1(50.0%)
P - 16 (66.7%) 2 (50.0%) - 15 (60.0%) 2 (100%) - 15 (71.4%) 2 (100%) - 18 (64.3%) 1(50.0%)
AiAnnsédn
- i - 4 (16.7%) 1(25.0%) - 5 (20.0%) - - 2(9.5%) - - 7 (25.0%) -
-991 - 1(4.2%) - - 1(4.0%) - - 2(9.5%) - - 1(3.6%) -
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-9t - 9 (37.5%) 2 (50.0%) - 10 (40.0%) 1(50.0%) - 10 (47.6%) - - 9 (32.1%) 1(50.0%)

- A4 - 10 (41.7%) 1(25.0%) - 9 (36.0%) 1(50.0%) - 7 (33.3%) 2 (100%) - 11 (39.3%) 1(50.0%)
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ASaR 2 (n=277)

ASaR 3 (n=229)

Control (n=146)

Intervention (n=131)

Control (n=111)

Intervention (n=118)

Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall >3 Non Fall Fall <3 Fall>3 Non Fall Fall <3 Fall >3
(n=118) (n=24) (n=4) (n=104) (n=25) (n=2) (n=88) (n=21) (n=2) ( n=88) (n=28) (n=2)
A01UNRN
i - 10 (41.7%) | 2 (50.0%) - 7(28.0%) 1(50.0%) - 9(42.9%) | 1(50.0%) - 10(35.7%) | 1 (50§0%)
R - 2 (8.3%) 1(25.0%) - 9 (36.0%) - - 5 (23.8%) - - 5 (17.9%) ]
- waatinu . i i . . . . - . . 2(7.1%) 1
A - 1(4.2%) - - 3(12.0%) - - - - - 4 (14.3%) ]
. . _ 0 _ _ _ _ _ _ _ _ o ]
R 1(4.2%) 1(3.6%)
5 - - - - - - - 1 (4.8%) - - - 1 (5000%)
- fiaauay
“uanu - - - - 2 (8.0%) - - 2 (9.5%) 1 (50.0%) - 2 (7.1%) .
5 - 1(4.2%) - - 3(12.0%) - - 1(4.8%) - - - 8
-1l
. - 1(4.2%) - - - - - 1(4.8%) - - - ]
- szifenetinu
Y - 1(4.2%) - - - 1 (50.0%) - - - 1(3.6%) .
- dnanuu
. - 1(4.2%) 1(25.0%) - - - - 1(4.8%) - - - .
-4m
- 1(4.2%) - - - - - - - - - ]
- ATNIUADY
- 1(4.2%) - - - - - - - - - ]
- WAL
- 1(4.2%) - - - - - - - - - ]
- naune
- NN ] ) ) ] ) ) ) ] ] ) 1 (3.6%) |
- Tawenuna i i i i i i i i i i i |
- (e384 i i i i i i i i ) ) ) |
- Taausu 3 3 ) ) ) ) B B B B} B} |
- NIU - 1(4.2%) - - 1 (4.0%) - - - - - - 1
- thesowd - 2 (8.3%) - - - - - - - - 1(3.6%) ]
S Gal B} . . B} B} ) B} B B B B |
- AT - - - - - - - - - - - .
- lunasfinu - - - - - - - - - - - 1
- WupaszAs - - - - - - - - - - - 1
- gudnganindnindsg - - - - - - - 1(4.8%) - - - 1
- A9 - - - - - - - - - - 1(3.6%) 1
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