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S u m m a r y 
Abilit\ to maintain e i ther static or dynamic balance 
has been found to he in f luenced by many factors 
such as he igh t a n d w e i g h t in t he e lde r ly . T h e 
relationship between o ther an thropomet r ic variables 
and balance pe r fo rmance a m o n g e lder ly Niger ians 
has not been widely s tudied . T h e aim of this study 
was to investigate the relat ionship between these other 
anthropometric var iables and ba lance pe r fo rmance 
among old individuals aged > 6 0 years in Ibadan, 
Nigeria. The study used the ex-pos t facto design and 
in\olved two hundred and three apparen t ly healthy 
(103 males and 100 females) elderly part icipants with 
ages between 60 yea r s and 74 years , selected using 
multiple step-w ise sampling techniques from churches, 
mosques and market place within Ibadan. They were 
without history of neuro log ica l p rob lem, postural 
hypotension, o r thopead ic cond i t ions or injury to the 
back and / or upper and lower ex t remi t i es within the 
past one year . Se lec ted a n t h r o p o m e t r i c var iables 
were measured . Sharpened R o m b e r g Test ( S R I ) and 
Funct ional Reach Test ( F R 1 ) w a s used to assess 
static ba lance and d y n a m i c ba l ance respect ively. All 
da t a w e r e s u m m a r i z e d u s i n g r a n g e , m e a n and 
s t a n d a r d d e v i a t i o n . P e a r s o n ' s p r o d u c t m o m e n t 
corre la t ion coe f f i c i en t was used to de te rmine the 
re la t ionsh ip b e t w e e n tlie phys ica l character is t ics , 
an th ropomet r i c var iab les and pe r fo rmance on each 
o f the t w o ba l ance tests. T h e results showed that 
there were low but s ign i f ican t posi t ive corre la t ions 
be tween p e r f o r m a n c e on F R T and each of height , 
weigh t , t runk length, foot length, shoulder girth and 
hip gir th. ( p<0 .05 ) . T h e r e was low s ignif icant and 
posi t ive cor re la t ion b e t w e e n S R T with eyes closed 
and a rm l e n g t h , foo t l e n g t h and s h o u l d e r g i r th . 
(p<0 .05 ) and the re w a s low but s ignif icant posi t ive 
c o r r e l a t i o n b e t w e e n SRT wi th e y e s o p e n e d and 
s h o u l d e r g i r t h a n d f o o t l e n g t h ( / > < 0 . 0 5 ) . 
A n t h r o p o m e t r i c v a r i a b l e s a f f e c t b a l a n c e 
p e r f o r m a n c e s in appa ren t l y hea l thy elderly. 

K e y w o r d s : Balance performance, elderly and 
anthropometric variables. 
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R c s u m e 
l / h a b i l i t e dc ma in tcn i r une ba lance d y n a m i q u e ou 
s t a t iquc a e t c d e m o n t r e c in f luen^an t p lus ieurs 
f a c t c u r s te l s q u e lc p o i d s et la t a i l l e c h e z les 
v i e i l l a r d s . La r e l a t i o n e n t r e l e s v a r i a b l e s 
a n t h r o p o m e t r i q u c s et la b a ' a i i - c de p e r f o r m a n c e 
parmi les v ie i l l a rds N i g e r i a n - n ' a pas cte e tudiee . 
Lc but de cctte e tude etait d ' inves t iguer la relat ion 
en t re ccs va r i ab l e s ct la p e r f o r m a n c e chez 203 
v ie i l l a rds (103 h o m i n e s et lOOfemmes) ages en t re 
6 0 - 74 a n s s c l c c t i o n n c r d a n s l e s e g l i s e s , 
m o s q u e c s ct m a r c h e s d a n s la z o n e d I b a d a n , 
Niger ia , lis n ' a v a i e n t pas d ' h i s t o i r c de p r o b l e m c s 
n e u r o l o g i q u c s , d ' h y p c r t e n s i o n p o s t u r a l e , d e 
c o n d i t i o n s o r t h o p e d i q u c s o u b l e s s u r e s d e s 
m e m b r e s s u p c r i c u r s ou i n f e r i eu r s d e p u i s un an . 
L e s v a r i a b l e s e t a i c n t m e s u r e c s , l e s t e s t s d e 
R o m b e r g (SRT) et f o n c t i o n n c l s (FRT) etai t u t i l i se 
pour c v a l u e r la b a l a n c e s t a t ique et d y n a m i q u e . 
rou tes les d o n n e e s e ta icn t r e s u m e e s en interval le , 
dev ia t ion s t anda rd , c o e f f i c i e n t de cor re la t ion de 
Pea r son etai t u t i l i se pour d e t e r m i n e r la re la t ion 
entre les charac te r i s t iques phys iques , les var iab les 
a n t h r o p o m e t r i q u c s et la p e r f o r m a n c e de c h a q u e 
test de b a l a n c e . L e s resu l t a t s m o n t r a i e n t que ils 
a v a i e n t u n e r e d u c t i o n m a i s d e s c o r r e l a t i o n s 
pos i t ives et s i g n i f i c a t i v e s en t re le test fonc t ionne l 
et le po ids , ta i l le , l o n g u e u r du t ronc , l o n g u e u r de 
du pieds, la rgueur des epau les ct l a rgueur du bass in 
(P<0 .005) . I1 y ava i t une fa ib le s ign i f i ca t i f et u n e 
cor re la t ion pos i t ive en t re le test de R o m b e r g ayan t 
les y e u x f e r m e s , la l o n g u e u r d e 1 ' a v a n t b r a s , 
l o n g u e u r du p i e d s e t la l a r g u e u r d e s e p a u l e s 
( P < 0 . 0 0 5 ) . 

I n t r o d u c t i o n 
Balance is the ability to keep the body in equilibrium 
in cither the static or dynamic positions with minimal 
muscle activity [ I.] Smith etal [2] described balance 
as the ability to maintain the body's centre of mass 
over the base of support. Maintenance, restoring and 
achieving balance during any activity is referred to 
as postural control and the strategies involved is either 
predictive or reactive which may involve either a fixed 
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suppor t or a c h a n g e in r e s p o n s e [3] . The abil i ty to 
m a i n t a i n b a l a n c e d e p e n d s on v i s u a l , v e s t i b u l a r , 
a u d i t o r y , s o m a t o - s e n s o r y a n d m o t o r s y s t e m s [4J. 
B a l a n c e is a d y n a m i c p h e n o m e n o n that i n v o l v e s a 
c o m b i n a t i o n o f s t a b i l i t y a n d m o b i l i t y , a n d it is 
n e c e s s a r y to ho ld a p o s i t i o n in s p a c e o r m o v e in a 
c o n t r o l l e d a n d c o o r d i n a t e d m a n n e r [5] 

C o o r d i n a t i o n , b a l a n c e a n d f u n c t i o n a l m o t o r 
sk i l l s a r e a l l d e p e n d e n t u p o n a n d a f f e c t e d by the 
s e n s o r y s y s t e m s , p a r t i c u l a r l y t h e s o m a t o s e n s o r y 
a n d p r o p r i o c e p t i v e s y s t e m s if a p e r s o n is to learn 
and ca r ry out f u n c t i o n a l sk i l l s [5]. D y n a m i c ba lance 
is a c r u c i a l c l e m e n t in p e r f o r m i n g m a n y a c t i v i t i e s 
o f d a i l y l i v ing . It i n v o l v e s m a i n t e n a n c e of b a l a n c e 
o r e q u i l i b r i u m w h i l e m o v i n g in a p o s t u r e b y 
m a i n t a i n i n g t he c e n t r e o f g r a v i t y w i t h i n the base 
o f s u p p o r t [2 ] . S t a t i c b a l a n c e is a l s o as i m p o r t a n t 
in m a n y a c t i v i t i e s t h a t r e q u i r e m i n i m a l a c t i v e 
m u s c l e e f f o r t s u c h a s l y i n g , k n e e l i n g , s i t t ing and 
s t a n d i n g . T h e s e n s e o f b a l a n c e d e c l i n e s w i t h a g e 
[6,7] . T h e l ike l ihood o f h a v i n g d i f f i cu l ty in car ry ing 
ou t bas ic l i fe ac t iv i t i e s i nc r ea se s as individual ages . 
T h e e lde r ly , w h o is d e f i n e d a s i n d i v i d u a l s with age 
a b o v e 6 0 y e a r s [8] a r e a m o n g t h o s e at g r e a t e s t 
r i sk f o r d i s e q u i l i b r i u m [4]. T h e r e f o r e b a l a n c e in 
t h e e l d e r l y d e s e r v e s s p e c i a l a t t e n t i o n b e c a u s e o f 
i t s i m p o r t a n c e in f u n c t i o n a l m o b i l i t y and sa fe ty . 

Var ious t ypes o f ba l ance test that are avai lable 
i n c l u d e m e t h o d s such a s R o m b e r g Test (RT) and 
O n e - L e g S tance Test ( O L S T ) a l so cal led solec test. 
S h a r p e n e d R o m b e r g T e s t ( S R T ) , w h i c h is a 
m o d i f i c a t i o n f r o m R T has been used as subst i tu te 
fo r the R T b y s o m e c l in ic ians . It r equ i res the subjec t 
to main ta in ba l ance s t and ing in a heel- to- toe posit ion 
[9]. T h e m a x i m u m b a l a n c e t ime is sixty seconds. The 
Func t iona l Reach Test ( F R T ) , d e v e l o p e d and tested 
by D u n c a n ei a! [9], is o n e o f the m o r e fami l ia r o f 
these n e w e r b a l a n c e tests used by physical therapis ts 
in the c l in ical se t t ing today [ 10). Func t iona l reach is 
a m e a s u r e o f the c l i e n t ' s m a r g i n o f s tabi l i ty d u r i n g 
vo lun ta ry fo rward m a x i m a l r each [9,10] . Th i s test is 
a good sc reen ing tool fo r b a l a n c e p r o b l e m s in e lder ly 
p o p u l a t i o n [10] . It m e e t s t h e n e e d o f c l i n i c i a n s 
b e c a u s e it is eas i ly p e r f o r m e d in a c l in ical se t t ing 
with i n e x p e n s i v e e q u i p m e n t a n d r e q u i r e s shor t t i m e 
to be admin i s t e r ed w i thout c i the r the c l in ic ian or the 
pat ient be ing fa t igued . 

M a n y fac to r s h a v e been s tud ied to h a v e e f f ec t 
on ba lance such as: g e n d e r [ I I ] , a n d a g e [6,7], level 
of physical act ivi ty [4], he ight and we igh t [2], Height 
has been found to be inve r se ly re la ted , and weight is 
direct ly related wi th b a l a n c e [2]. A g e has been found 
to be i n v e r s e l y r e l a t ed w i t h b a l a n c e [ 6 , 7 ] . T h e 
e f f e c t s o f s o m e o t h e r a n t h r o p o m e t r i c i n d i c e s s u c h 

a s s h o u l d e r g i r t h , h i p g i r t h a n d l eg l eng th e f f e c t 
h a v e not b e e n d o c u m e n t e d in t h i s e n v i r o n m e n t 
( I b a d a n , N i g e r i a ) , t h e r e f o r e the n e e d fo r th i s s t u d y 
w a s c o n c e i v e d . T h e a i m s o f t h i s s t u d y w a s t o 
d e t e r m i n e t h e r e l a t i o n s h i p b e t w e e n F u n c t i o n a l 
R e a c h T e s t ( F R T ) , S h a r p e n e d R o m b e r g T e s t 
( S R T ) p e r f o r m a n c e s a n d e a c h o f w e i g h t , h e i g h t , 
a r m - l e n g t h , t r u n k - l e n g t h , s h o u l d e r g i r t h , h ip gir th , 
l e g - l e n g t h , f o o t - l e n g t h , a n d a g e . 

M a t e r i a l s and m e t h o d 
A total o f 2 0 3 a p p a r e n t l y h e a l t h y p a r t i c i p a n t s ( 1 0 3 
m a l e s a n d 100 f e m a l e s ) , w h o s e c o n s e n t w e r e 
s o u g h t a n d o b t a i n e d , w e r e r e c r u i t e d f o r t h i s s t udy 
f r o m C h u r c h e s , H o m e s a n d M a r k e t s in s e l e c t e d 
local g o v e r n m e n t a r e a s ( S o u t h E a s t , S o u t h West 
and N o r t h ) in I b a d a n , N i g e r i a u s i n g m u l t i p l e s tep-
w i s e s a m p l i n g t e c h n i q u e s . P a r t i c i p a n t s w e r e 
b e t w e e n 6 0 a n d 7 4 y e a r s o f a g e . T h e y w e r e 
w i t h o u t a n y h i s t o r y o f p o s t u r a l h y p o t e n s i o n , 
n e u r o l o g i c a l d e f i c i t s , o r t h o p a e d i c c o n d i t i o n s o r 
in ju ry to the b a c k , l o w e r a n d / o r u p p e r e x t r e m i t i e s 
w i t h i n t h e p a s t o n e y e a r . T h e f o l l o w i n g v e n u e s 
w e r e u s e d f o r m e a s u r e m e n t s , t h e o f f i c e o f t he 
a s s o c i a t i o n o f m a r k e t m e n a n d w o m e n w a s used 
a s v e n u e f o r m e a s u r e m e n t in t h e s e l e c t e d m a r k e t , 
s ick bay w a s u s e d in t h e s e l e c t e d c h u r c h , a n d an 
a v a i l a b l e r o o m w i t h i n t h e s e l e c t e d m o s q u e w a s 
used f o r m e a s u r e m e n t . A l l t h o s e w h o w e r e w i l l i n g 
to p a r t i c i p a t e in th i s s t u d y w e r e t o l d t o c o m e wi th 
s p o r t s w e a r f o r c o n v e n i e n c e a n d e a s e d u r i n g 
m e a s u r e m e n t . T h e m e a s u r e m e n t p r o c e d u r e s w e r e 
p e r f o r m e d a t c o m f o r t a b l e , l e v e l f l o o r r o o m s at 
v e n u e s i n v o l v e d in t h e s t u d y . 

T h e p r o c e d u r e w a s e x p l a i n e d to t h e s u b j e c t s 
p r io r to t h e c o m m e n c e m e n t o f t h e t e s t s a f t e r the i r 
i n f o r m e d c o n s e n t w a s s o u g h t a n d o b t a i n e d . Pr ior 
t o t e s t i n g , t h e p a r t i c i p a n t s r e s p o n d e d o r a l l y to 
q u e s t i o n s on the i r g e n e r a l h e a l t h s t a t e wi th spec i f i c 
q u e s t i o n s on w h e t h e r t h e y h a v e pa in in a n y part 
o f t h e i r b o d y . Q u e s t i o n s w e r e a l s o a s k e d o n 
w h e t h e r t h e y h a v e f r a c t u r e d a n y b o n e in p r e v i o u s 
t w o y e a r s . T e s t s s u c h a s R o m b e r g tes t a n d d r i f t 
tes t w e r e p e r f o r m e d to a s s e s s t h e i r n e u r o l o g i c a l 
s t a t u s . T h e R o m b e r g t e s t w a s p e r f o r m e d w i t h 
s u b j e c t s t a n d i n g e r e c t w i t h fee t t o g e t h e r in bo th 
e y e s o p e n e d a n d c l o s e d w h i l e m a i n t a i n i n g it fo r 
6 0 s e c o n d s . T h e d r i f t tes t w a s p e r f o r m e d by a s k i n g 
t h e s u b j e c t s to s u p i n a t e t h e i r h a n d s in f o r w a r d 
e x t e n s i o n in e y e s o p e n e d a n d c l o s e d f o r 3 0 
s e c o n d s w h i l e p a y i n g a t t e n t i o n to d o w n w a r d o r 
p r o n a t i o n d r i f t o f t h e h a n d s . A n y s u b j e c t t h a t 
p a s s e d t h e s e t e s t s w a s a l l o w e d to p a r t i c i p a t e in 
the s tudy . 
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The an thropomet r ic va r i ab les w e r e measured 
and recorded . U p p e r and l o w e r l imb d o m i n a n c e 
was evaluated. All t h e s e m e a s u r e m e n t s w e r e taken 
with subject in s t and ing . T h e t ape measu re or the 
broad b lade a n t h r o p o m e t e r w a s a l i g n e d at the 
appropriate place as indica ted in each measurement . 
The m e a s u r e m e n t w a s t a k e n w i t h t h e s u b j e c t 

maximally expos ing or m i n i m a l l y cove r ing the parts 
as the case may indicate . A r m length w a s measured 
f rom the ac romion to the t ip o f t he third metacarpa l 
of their dominan t a rm f lexed 9 0 d e g r e e at the g leno-
h urn era I j o i n t w i t h a n o n - e l a s t i c t a p e m e a s u r e 
(Butterf ly brand, C h i n a ) o f r ange 0 - 1 5 0 cen t imet res 
to the nearest 0 .1cm. Leg length w a s m e a s u r e d f rom 
the iliac crest to the base o f the lateral s ide of the 
heel of their dominan t with a non-elast ic tape measure 
(But terf ly brand , C h i n a ) to the neares t 0.1 c m . Foot 
length w a s measu red f r o m the heel to the t ip of the 
big toe of thei r d o m i n a n t leg wi th a non-e las t ic tape 
m e a s u r e ( B u t t e r f l y b r a n d , C h i n a ) to the nea res t 
0 .1cm. Trunk length w a s m e a s u r e d f rom the spine 
of seventh cervical ve r t eb rae to that o f the second 
sacral v e r t e b r a e w i t h a non -e l a s t i c t ape m e a s u r e 
(But ter f ly brand , C h i n a ) to the neares t 0 .1cm. 

S h o u l d e r gir th w a s m e a s u r e d with a broad 
b lade a n t h r o p o m e t e r ( f ab r i ca ted by the Instrument 
D e p a r t m e n t , U . C . H . , Ibadan , Niger ia) . It has test-
retest re l iabi l i ty of 0 .998 . M e a s u r e m e n t was taken 
by a l i g n i n g the b road b lade an th ropomete r at the 
imag ina ry s t ra ight l ine d r awn be tween the acrotnia, 
w h i l e m e a s u r e m e n t w a s r e a d - o f f b e t w e e n the 
a c r o m i a . It w a s measu red to the nearest 0 .1cm. Hip 
g i r th w a s m e a s u r e d by a l i g n i n g the broad blade 
an th ropome te r ( r = 0 . 9 9 8 ) at t he t ip of an imaginary 
straight line d r awn b e t w e e n the grea ter trochanters. 
The an th ropomete r w a s used to measu re the distance 
and read o f f to the nea res t 0 . 1 c m . 

T h e he igh t m e t r e w a s p laced against the wall. 
The par t i c ipan ts w e r e a s k e d to stand erect in front 
o f the he ight m e t r e . T h e y s tood vert ically erect with 
thei r h a n d s by t he i r s i de s wh i l e look ing s t ra ight 
f o r w a r d . T h e h e i g h t w a s r e a d - o f f by g r a d u a l l y 
lower ing the he igh t me t re poin ter to touch the tip of 
the sub j ec t s head . 

Weight w a s m e a s u r e d wi th we igh ing scale, 
placed on a leveled f loor and the Zero error corrected, 
wi th each p a r t i c i p a n t ' s h a n d s by their s ide whi le 
l ook ing fo rward . Head s t ra igh t in erect posi t ion. 
Weight was read-o i l with minimal clothing and shoes-
o f f . 
A brief interview was conduc ted for each participant 
with the fo l lowing ques t ions asked [ 12]. 

1. Which hand will you preferential ly use for: (a) 
Writ ing? (b) Eat ing? (c) Sweep ing? (d) Throwing? 
(d) Open ing and c los ing door and window shutter? 
2. Which leg would you preferentially use for kicking 
a ball? 
The favoured l imbs of the subject when replying to 
those q u e s t i o n s and ac tua l ly ca r ry ing out those 
ac t iv i t i es wi th ea se w e r e cons ide red to be their 
dominant limbs. 

Sharpened Romberg Test was performed as 
descr ibed by Briggs et a/, [9]. The levelness of the 
flooring was determined with the use o f a plumb line 
( swordf i sh brand) placed on the ground and the 
indicator liquid sett l ing at t h j centre was used for 
t e s t ing . T h e pa r t i c i pan t s a s ^ M i e d a hee l - to - toe 
s tanding position. The dominant leg was placed at 
the back of the non-dominant leg. All the tests were 
p e r f o r m e d with the s h o c s - o f f and with the eyes 
opened or closed while s tanding on a white plane 
sheet o f paper . T i m i n g w a s d o n e wi th a Swi s s 
p r e c i s i o n ( H e r w i n s ) s t o p w a t c h , s t a r t e d a f t e r 
p a r t i c i p a n t s h a v e a s s u m e d p r o p e r pos i t ion and 
indicated their readiness. T iming was stopped when 
any of these occurred: 1. If the participants moved 
their feet f rom the proper and starting position. 2. If 
they opened their eyes on eyes closed trial. 3. If they 
reached the m a x i m u m balance t ime of 60 seconds. 
4. If any form of sway was observed. Three trials 
were performed by all the participants and the longest 
t ime was recorded. 

Func t i ona l Reach Test w a s p e r f o r m e d as 
described by Duncan et aL [10]. Measurement was 
taken with a 3 inch by 48-inch (7.5cm by 120cm) 
transparent metre rule (fabricated by the Instalment 
Depar tment U.C.I I., Ibadan, Nigeria) to the nearest 
0 . 1 c m . P a r t i c i p a n t s p e r f o r m e d the t e s t in a 
comfor table s tance (Subject stand with the feet apart 
as wide as the measure of their shoulder girth). The 
meter rule was mounted on the wall parallel to the 
f loor with the top edge at the level of the subject ' s 
acromion. Participants stood with the dominant ami 
near the wall of the meter rule. i.e. all participants 
performed the test with his or her dominant ami . The 
positions of the feet of the part icipants were marked 
on a plane sheet of paper on which they maintain 
their s tance dur ing the test. Participant was asked to 
make a fist, pronate the arm and flex the arm at the 
g lenohumera l jo int to 90 degree and parallel to the 
metre rule. The initial position of the third metacarpal 
w a s r e c o r d e d as t he in i t ia l p o s i t i o n . T h e n the 
par t ic ipant was asked to reach forward as far as 
possible keep ing their fist parallel to the meter rule 
wi thou t taken a s t ep . T h e pa r t i c ipan t s w e r e not 
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allowed to touch the surface of the wall of the meter 
rule with cither the reaching or non-rcaching hand, 
holding themselves with the non-reaching hand or 
take a step in the process of measurement. I lie 
subject's reach was observed and recorded as the 
final position. The functional reach was taken by 
subtracting the initial position from the final position 
and recorded in centimetre. The two tests were 
performed random ly. 

Data analysis 
Data was summarized using mean, range, and 
standard deviat ion. Pearson product moment 
correlation^oeffieient (r) was used to determine the 
relationship between balance performance in each 
of the tests and each of the anthropometric variables. 
Significance level was set at P <0.05. 

R e s u l t s 
Table 1 showed the physical characteristics of all 
the participants in this study. Age range of all 
participants was between 60 and 74 years, with a 
mean of65.37±4.53, their height range between 133-

Table 1: Physical characterist ics of subjects 

Parameter Range Mean + S.D. 

Age (years) 60.00-74.00 65.37 + 4.53 
Height (cm) 133.00-186.00 163.94 + 8.99 
Weight (kg) 39.00-101.00 65.50+11.93 
Trunk length (cm) 34.50-64.00 47.51+5.20 
Foot length (cm) 21.00-30.00 25.61 + 1.64 
Leg length (cm) 46.50-99.00 87.54 + 6.79 
Arm length (cm) 52.00- 88.00 65.98 + 4.93 
Shoulder girth (cm) 31.50-46.60 40.04 + 2.80 
Hip girth (cm) 21.20-43.00 32.39+ 3.11 

n = 203 
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186.00 cm, with mean of 163.94±8.99 and weight 
range was 39 .00-101 .00 kg with a mean of 
65.50± 11.93. Arm length range was between 52.00-
88.00 cm with a mean of 65.98± 4.93. Foot length 
range was between 21.00-30.00 cm with a mean of 
25.61 ±1.64. Leg length range was 46.50-99.00 cm 
with a mean of 87.54±6.79. Trunk length range was 
34.50-64.00 cm with a mean of47.51±5.20. Shoulder 
girth range was between 31.50-46.60 cm with a mean 
of 40.04±2.80. Hip girth range was between 21.20-
43.00 cm with a mean of 32.39±3.11. 

Table 2 showed the relationship between 
anthropometric variables and Functional reach test. 
Sharpened Romberg test with eyes opened and eyes 
closed. There was positive and significant relationship 
between performance on FRI and each of height, 
weight, trunk length, foot length, shoulder girth and 
hip girth, (r = 0.273, 0.229, 0.219, 0.268, 0.368 and 
0.166 respectively all at p < 0.05). I here was a 
significant and negative correlation between FRT and 
age. (r = -0.245, p < 0.05). There was significant 
and positive correlation between SRI with eyes 
closed and arm length, foot length and shoulder girth, 
(r = 0.182, 0.159, 0.250; all at P < 0.05) and there 
was significant positive correlation between SRT with 
eyes opened and shoulder girth and loot length, (r = 
0.149, 0 .172 ; / > < 0.05). 

Discussion 
This study showed low significant positive relationship 
between height, weight, trunk length, foot length, 
shoulder, hip girth and FRT. This finding agrees with 
that of Duncan et al [ 10] who reported significant 
positive relationship between FRT and each of height, 
trunk length, arm length and foot length but only 
disagrees in arm length, which does not have 
significant correlation in this study. 

Table 2: Pearson's product moment correlation coefficient between balance performance and anthropometric variables 

Height Weight Trunk Leg Arm Shoulder Hip Foot 

Sialic balance rests 
Sharpened Romberg lest 
(Eyes opened) 
p value 
Sharpened Romberg Test 

0.110 0.004 0.131 -0.094 0.106 0.149 -0.009 0.172 (Eyes opened) 
p value 
Sharpened Romberg Test 

0.1 17 0.953 0.062 0.181 0.131 0.034 0.904 0.014 

(Eyes closed) 
p value 
Dynamic balance test 

0.097 0.019 0.1 17 -0.001 0.182 0.250 0.033 0.159 (Eyes closed) 
p value 
Dynamic balance test 

0.170 0.789 0.097 0.978 0.009 0.000 0.639 0.024 

Functional Reach Test (FRT) 
P value 

0.273 
0.000 

0.229 
0.000 

0.219 
0.002 

0.028 
0.689 

0.075 
0.289 

0.368 
0.000 

0.166 
0.0 IS 

0.268 
0.000 

AO, n-JtlJ nip tup Girth Shoulder Shoulder girth 
Leg = Leg Length Arm - Arm Icng.l, jrmk - Trunk ,,uot = ,v,(„ . 
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T h e low p o s i t i v e s i g n i f i c a n t r e l a t i o n s h i p 
between FRT and each of height, weight , trunk length, 
fool length, shou lde r and hip gir th , showed that FRT 
incleases as these p a r a m e t e r s increase . The positive 
significant r e l a t i onsh ip ob t a ined be tween balance 
performance and foot length cou ld be explained by 
the fact that increase in foot length increases base 
of support so the reby m a k i n g the individual more 
stable. I his is a lso app l i c ab l e to the increase in the 
reach \\ ith increase in foot length. Increase in weight 
makes the individual m u c h m o r e s table and hence 
perform better on the ba l ance p e r f o r m a n c e tests. The 
increase in reach wi th increase in height and trunk 
length could be d u e to the fact that tal ler people may 
reach better than shor ter peop le with all o ther factors 
constant . 

T h e r e w a s p o s i t i v e s i g n i f i c a n t r e l a t i o n s h i p 
b e t w e e n S R T ( e y e s c l o s e d ) a n d e a c h o f A r m 
length, Foot length and s h o u l d e r g i r th . T h e posi t ive 
re la t ionsh ip b e t w e e n foot length and Sta t ic ba lance 
p e r f o r m a n c e in e y e s c l o s e d can be e x p l a i n e d by 
the fac t that b a l a n c e p e r f o r m a n c e i nc r ea se wi th 
i n c r e a s e in t h e b a s e o f s u p p o r t e x p l a i n e d by 
i n c r e a s e in f o o t l e n g t h . T h e r e w a s p o s i t i v e 
s i g n i f i c a n t r e l a t i o n s h i p b e t w e e n S R T ( e y e s 
o p e n e d ) and each of f o o t length and shou lde r gir th , 
w h i c h a l s o c a n b e e x p l a i n e d by t h e f a c t t h a t 
b a l a n c e p e r f o r m a n c e m a y h a v e been in f luenced 
b y the b a s e o f s u p p o r t . T h e e l d e r l y p e r f o r m e d 
b e t t e r in e y e s o p e n e d p e r f o r m a n c e than in eyes 
c l o s e d p e r f o r m a n c e o f S R T s h o w i n g t h e 
i m p o r t a n c e of visual input in b a l a n c e pe r fo rmance . 

A c c o r d i n g to K e j o n e n et al [13] t he low 
r e l a t i o n s h i p v a l u e s o b t a i n e d b e t w e e n b a l a n c e 
p e r f o r m a n c e a n d s e l e c t e d a n t h r o p o m e t r i c 
v a r i a b l e s c o u l d m e a n t h a t t h e r e is n o s i n g l e 
a n t h r o p o m e t r i c v a r i a b l e t h a t w h o l l y e x p l a i n s the 
v a r i a t i o n in b a l a n c e . A l l t h e a n t h r o p o m e t r i c 
v a r i a b l e s c o n t r i b u t e in e x p l a i n i n g v a r i a t i o n in 
b a l a n c e in t h e e l d e r l y . 

T h e e l d e r l y w i t h h i g h e r v a l u e s o f m e a s u r e d 
a n t h r o p o m e t r i c v a r i a b l e s m a y likely pe r fo rm better 
in b a l a n c e w i t h f e w e r t e n d e n c i e s t o w a r d s fa l l ing 
r i sks . In r e h a b i l i t a t i o n t o w a r d s i m p r o v i n g ba lance 
p e r f o r m a n c e to r e d u c e r isk of fal l in the e lder ly 
o the r f a c t o r s such as w i d e base o f suppor t , s low 
w a l k i n g s p e e d , m u s c l e s t r eng th t r a in ing and c lea r 
v i sua l input w i th the use o f v isua l a ide m a y also 
b e i n c o r p o r a t e d in a c h i e v i n g s i g n i f i c a n t 
i m p r o v e m e n t in b a l a n c e p e r f o r m a n c e . 

Conclusion 
The e lde r ly pe r son wi th h ighe r a n t h r o p o m e t r i c 
variables (height, weight, trunk length, foot length and 
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shoulder girth) may perform better in maintaining 
balance statically and dynamical ly . In improving 
balance in individual elderly person other factors such 
as increased wide base of support with a walking 
aide, slow speed of ambula t ion , balanced muscle 
strength, improved coordinat ion will be of added 
advantage in the elderly in reducing risks of fall. 
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