Sport Medicine Studies Volume 15, No 36, 2023, Page 123-146

Research Paper
Comparison of the Effect of Otago and Fall Proof Training
Programs on Balance, Ankle Proprioception and Fear of
Falling in Elderly Men with a History of Falling

A. Ali Tabar!, E. Mohammad Ali Nasab Firuzjah?, M. Shabani®

1. MSc, MA., Department of Exercise Physiology and Corrective exercises,
Faculty of Sport Sciences, Urmia University, Urmia, Iran.

2. Assistant Professor, Department of Exercise Physiology and Corrective
exercises, Faculty of Sport Sciences, Urmia University, Urmia, Iran
(Corresponding Author).

3. Associate Professor, Department of Exercise Physiology and Corrective
exercises, Faculty of Sport Sciences, Bojnurd University, North Khorasan, Iran.

Received Date: 2023/04/25 Accepted Date: 2023/06/26

Abstract

Aging is a natural and inevitable thing affecting all biological and psychological aspects
of a person. The aim of the present study was to compare the effect of Otago and Fall
proof exercise programs on balance, ankle proprioception and fear of falling in elderly
men with a history of falling. Thirty-six elderly men with a history of falling were
purposefully selected and randomly assigned to a control group and two intervention
groups. Static and dynamic balance were assessed by Sharpand-Romberg and Timed Up
and Go test, ankle proprioception using a goniometer, and fear of falling with the help of
the International Fall Efficiency Questionnaire. The Otago and Fall proof exercises were
carried out by the training group for eight weeks. After the exercises, the post-test was
performed. Moreover, the covariance analysis was used to analyze the data. The results
showed that eight weeks of Otago and Fall Proof exercises have a significant effect on
improving static and dynamic balance, ankle proprioception and fear of falling. In the
comparison between the exercises, the Otago exercises had a greater effect on the
components. Based on the study’s findings, the use of Otago exercises is suggested to
therapists and occupational therapists to improve the balance and performance of elderly
people due to their greater effectiveness than fall-proof exercises.
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Extended Abstract

Background and Purpose

Aging is a natural and inevitable thing affecting all biological and psychological
aspects of humans (1). Old age means gradual mental exhaustion, which reduces
freshness, self-confidence, daring to take risks, sense of usefulness and belonging.
According to the definition of the World Health Organization, age over 60 is
called the onset of old age (2). As the age increases due to the decrease in physical
ability, the elderly become more vulnerable and suffer from falls and other risks,
as well as their bones and muscles become weak (3). In general, with increasing
age, mobility and physical ability, including the ability of elderly people to
maintain balance, decreases (4). Today, although social, medical, and economic
developments have increased life expectancy and decreased mortality and thus
increased the life expectancy of the elderly, but falling is a disaster that threatens
the lives of the elderly (5) and this incident increases with age (6). Due to these
problems, the purpose of the present study was to compare the effect of Otago and
Fall proof exercise program on balance, ankle proprioception and fear of falling
in elderly men with a history of falling.

Materials and Methods

The present study was quasi-experimental and of applied research. This study has
the ethical code with number of IR.URMIA.REC.1401.024. The statistical
population of the present study included inactive male elderly 65 to 75 years old
in Esfrain city in North Khorasan province. The samples were purposively
selected from the community by obtaining informed consent and assigning
individuals randomly. They were assigned in two exercise groups of 12 people
(24 people) and a control group (12 people). To measure the fear of falling, the
International Fall Efficiency Questionnaire (FES-I) was used (7). In addition, to
measure static and dynamic balance, the Sharpened-Romberg test and Timed Up
and Go test (TUG) were used (8,9) as well as ankle proprioception was assessed
by using a goniometer. Shapiro-Wilk test was used to check the normality of data
distribution. Analysis of covariance and dependent t-test were used to compare
the mean of research variables between groups and within groups, respectively.
All statistical operations were performed by SPSS version 24 software.

Results

The results of analysis of covariance in the evaluation of static balance, dynamic
balance, evaluation of proprioceptive and fear of falling showed a significant
difference between the three groups. Bonferroni's post hoc test was used to
compare the results of the groups two by two. The results of Bonferroni's post hoc
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test show that there is a significant difference between the control-fall-proof and
control-Otago and fall-proof-Otago groups in the variables of static balance with
open and closed eyes, dynamic balance, ankle proprioception and fear of falling
as well as in the variable of static balance with closed eyes between fall-proof-
Otago exercises (P<0.01). However, there was no significant difference between
the two training groups in the variables of static balance with open eyes and
dynamic balance (P<0.05). In general, the Otago exercises showed better results.

Discussion

The study’s findings showed that a course of Otago and fall proof exercises has a
significant effect on improving static balance, dynamic balance, ankle
proprioception and reducing the risk of falling in the elderly. It seems that the
Otago exercise program improves balance by strengthening the muscles of the
lower limbs and balance receptors, as well as by modifying the walking pattern,
and further, by improving balance, it reduces the fear of falling in the elderly (10,
11). In addition, more variety of exercises in Otago exercises on balance can
reduce the risk of falling in the elderly compared to fall-proof exercises. However,
both exercise programs are recommended for the elderly to reduce the risk of
falling. According to the findings of this study, the use of Otago exercises is
suggested to therapists and occupational therapists to improve the balance and
performance of elderly people due to their greater effectiveness than fall-proof
exercises.

Keywords: Balance, Proprioception, Fear of Falling, Otago Exercises, Fall-
Proof Exercises, Elderly
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an% backward) forward and forward and forward and
backward) backward) backward)
& 98 iy yo5 o 98 Sl o5 008 Ol yoi 98 Ol i
L . Strength Strength
Strength training Strength training training training

1 2Pl il oF =

(o8 &bl b )5S
lateral movement of
the leg (6 sets of 12
repetitions with red

band)

GLSSNY cew #) ol

Squats (6 sets of 12
repetitions)

OSSO cw #) &Y

Lunge (6 sets of 12
repetitions)

Cw )b il S >

o8 Ll bS5y
lateral movement of
the leg (5 sets of 12
repetitions with red

band)

GLSSNY caw 0) il

Squats (5 sets of 12
repetitions)

OS5 VY o 0) Y

Lunge (5 sets of 12
repetitions)

cw Dl il 25

o8 Wbl b 1S5 1Y
lateral movement
of the leg (4 sets
of 12 repetitions
with red band)
VY e ) ol
LSS
Squats (4 sets of
12 repetitions)
G Y cow ) &Y
Lunge (4 sets of
12 repetitions)

Cw V) il 25>

o8 Wbl bS5 VY
lateral movement
of the leg (3 sets
of 12 repetitions
with red band)
\WVWocw V) ol
O
Squats (3 sets of
12 repetitions)
GLSSY cw V) Y
Lunge (3 sets of
12 repetitions)
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Table 2- Fall proof training protocol

Repetitions25
asb VY

Seconds 12

S5 Y0
Repetitions25

RN
Repetitions25

S5 Y0
Repetitions25

repetitions 20

Seconds 10

JENAR
Repetitions20

R
Repetitions20

BUSAR
Repetitions20

repetitions 15
asb A

Seconds 8

S50
Repetitions15

S50
Repetitions15

S50
Repetitions15

repetitions 12

adls £
Seconds 6

LSy
Repetitions
12

LSSy
Repetitions12

LSSy
Repetitions12

PO ‘51.94.’3.5& P 3] élam 9 Pgw élam 5 :JS‘ ‘sl.em
Seventhand  Fifthand  Third and S'gzozg Type of exercise
eighth weeks  sixth weeks  fourth weeks
weeks
fLAJ 9 ;.......5 & le):>
asb Y. by, asb Y. 5o asbVO LY asE Y B Y- ol
30to 20 20to 15 12 to15 10 to 12 Stretching
Seconds Seconds Seconds Seconds movements in all
joints
LS5 YO IS5 1510 LS5y Wb Jate G2z

Rotation of the
shoulder joint
sl oLl
Sk
Static contraction
of 4 femoral heads
seba ol 5 95k 0 S e
PG
Bending the arm
and thigh
alternately
b byl 4 oo
v b Sy oSl
gl
Bending to the
sides by lifting one
leg alternately
by 4 adlal-
Cawsd &S 2 b ol e
Moving to the sides

with hand
movement
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Table 2- Fall proof training protocol

e

for each joint

JRA
Repetitions25

for each joint

JENAR
Repetitions20

for each joint

S50
Repetitions15

s Glbaiis  ay cloaiis g pgew cloams 0 J3 e
o - P Fir'a:;nd o1 &5 .
Seventh and Fifth and Third and S Type of exercise
eighth weeks  sixth weeks  fourth weeks second
weeks

Jato o bg oS >
2y LSS0 el ST el LS50 m gl sy Sestieboles S5
25repetitions  20repetitions  15repetitions  12repetitions Dynamic

movements in the

for each joint

S5y
Repetitions12

large joint with
elastic resistance
9§ S (g5 OIS >
b O3S 3 5 (il
Combined
movements of
sitting and standing
up and bending the
thigh

O eslaiwl ébL...._w‘ 9 ey )LJ sl by, oo 6)516"'? SleMbl ol ¢ a3z (gl

dslie gl ol oolaiuwl Shgg,uls aeil 5l ool ayjel og crmds oy olaieas
S 5 oollsS el slaygesl 5l el i B sl ite (oSl 85,5050 5 (529,5 Om
s plol Y ases | ol ol gl 58l 5 abesay (6 )bel Sllos don ol ssliiul divan

P %)

AL g (59 08 et ol o Soge ] S liicimes Slasiin o ailiul Bzl § .Sl

Ll 00l oo)j—‘ A o,leds Jga 4o RN YT

1. SPSS
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Table 3- Demographic characteristics of the studied subjects
&,lobxo Oeilee £ lre Sl il slass
P- Standard Deviation + Group o9 ¥
Number Variable
value Mean
68.41+3.14 12 Control s L
0.17 50.67 +2.35 12 Fall proof G, s =) o
_ age (years)
69.83 + 3.45 12 Otago b,
1.72+0.05 12 Control J,us () o
0.42 1.70 £ 0.03 12 Fall proof &, ,, Jls height
1.71+0.04 12 Otago Ul (meters)
74.58 +4.64 12 Control J,us )
0.82 A73.58 +4.92 12 Fall proof s, Jé (',)5.’,1;) 099
_ weight (kg)
74.58 £ 4.20 12 Otago 45,
2498 +1.74 12 Control Jus BMI
0.81 25.35+1.33 12 Fall proof &, ,, Ji kg.m?)
25.24 +1.29 12 Otago bl

99 50 heog sl e (05 Ked s lid b pate g Nen (w50 lsil ygesl ol
J.‘.lm L)5"°)" )‘ ‘&199—5)..4[.» U}Q)" )‘ o.)LO.w‘ La LQOQ‘.) 64)5.1 u.)yu;x.u.b LY <L‘>9.i L: 05.: 05;
Gl ojlod Jgaz) o oolitl 29,5 (o dungliio (sl il )lsS

3 ios guo gy JOU il JOL (295 o dmmiliin (52 il 158 Judows (39051 s —F Jgu

i 3l gy

Table 4- Analysis of covariance test results for intergroup comparison of static

balance, dynamic balance, proprioception and fear of falling

al> o
Eta ¥ Silo 09,5 ‘o031 ;
) df 0903 Variable juo
squared ¥Average  Group Test ’
stage
J=s 0923lom
13.44
Control  Pos-test b Ll Jolbss
052 0.00lsx 2 97.17  16.22 P I
Fall proof Pos-test  Static balance
- ygo5] with eyes open
16.65  Otago sty o' yes op
90 555 Pos-test
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Table 4- Analysis of covariance test results for intergroup comparison of static
balance, dynamic balance, proprioception and fear of falling

al> 5o
Eta ¥u-<*l-° 65; . T . .
P df F O Variable
squared ¥Average Group Test ko
stage
4.76 s 0323lom b bl Jobs
' Control ~ Pos-test K oz
0.49 0.001%% 2 04.18 6.07 Sy 0995l omy
Fall proof Pos—{cest Stati_c balance
7.23 Otago by ©F0'o= with eyes
Pos-test closed
J=s O923lom
12.
% Control Pos-test Ly Jols
; B o ] 292
0.31 0.002%#% 2 739 11.52 S9nd 095 SyETe
Fall proof P.os.—itest balance
11.30 Otago s, 53?5;
IS O903lom
484 Control ~ Pos-test e
0.63 0.001%x 2 28.03 3.94 . ‘I-':Bﬂbe I;)}A)‘;,wt Ankle
all proo ~OS~'.| et proprioception
2.88 Otago 55U, I;);)t:;
J=s O9o3lom
41.91 Control  Pos-test
. 0.001* 2 . 7. S5, ]l o5slom Lsiu u‘;—'
oo 9368 3765 Fall proof  Pos-test  Fear of falling
4.84 Otago sty ©OF o=
348 99 5% Pos-test

(¥: Adjusted based on pretest values ) g5l i polio (wloly sadeudass ¥
( *= Significance at P<0.01 level ) P<: .-\ mlaw ;5 5, lolixe **
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Table 5 - Bonferroni's post hoc test results in examining the difference between two
groups in the variables of static balance, dynamic balance, proprioception and fear

of falling
LsUa.'; usl.cu
Solslze 3 sl b pSiloo 09,5 09,5 yediko
P-value Standard Means Group variable.Group
error difference
0.001%* i 2. S5 J . -
0.57 218 Fall proof s : t’“::f:”
- St control S
0.001 0.58 -3.21 Ostfaéo Static balance
o . . ith eyes
) $5Us| S9nJl Wi
1.00 0.58 0.43 G 1l et open
0.01# . -1 s o = 5
043 131 Fall proof s l*ﬂ““*"it
P control e Ot
0.001 0.43 -2.47 Otaé o Static balance
o . . with eyes
0.04* . &Gy Sy ]l
0.44 151 Otago Fall proof closed
0.0le:se:s dstls
st 144 Fall proof Jys —
0.003% 55l control 2 Jol
. 0.46 1.66 Otago Dynamic
- . . balance
1.00 0.46 0.22 5Ll 2528
' ' i Otago Fall proof
0.006° Soxdl
0.26 0.90 Fall proof Jres b zo (shes o>
§SUsl control Ankle
0.001 0.26 1.96 Otago proprioception
Sl s, 6
0.001* 2 1. 55U 952
0.26 06 Otago Fall proof
0.001°° Ssndb
0.50 4.26 Fall proof Jss fodl
) control ke 3l o
0.001% 0.52 7.07 Otag;o Fear of falling
0.001#* _ 5G| S nJl
Ui 280 Otago Fall proof
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