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ÖZ

Girifl: Bu çal›flman›n amac› objektif bir ölçüm yöntemi olan posturografi kullan›larak bir grup
yafll› bireyin düflme riskinin belirlenmesidir.

Gereç ve Yöntem: Çal›flmaya 65 yafl ve üzeri 30 gönüllü birey dahil edildi. Düflkünlefltirici
düzeyde kardiyak veya solunum sistemi hastal›¤› olanlar, fokal nörolojik hastal›¤› olanlar, periferik
nöropatisi olanlar yada hareketi engelleyecek flekilde kas iskelet sistemi rahats›zl›¤› olanlar çal›flma
d›fl› b›rak›ld›. Bireylerin dengeleri Berg denge skalas› ve posturografi kullan›larak de¤erlendirildi. 

Bulgular: Kat›l›mc›lar›n yafl ortalamas› 70.4±4.6 y›ld› ve %50'si kad›nd›. Berg denge. skoru-
nun ortalamas› 54.5±3.2, düflme indeksi skorunun ortalamas› ise 42.1±23.6 idi. Bireylerin %
46.7'si düflük, %30'u orta, %23.3'ü yüksek düflme riskine sahipti. Berg denge skalas› ile düflme
indeksi skorlar› aras›nda anlaml› bir korelasyon bulunmad›.

Sonuç: Posturografi kullan›larak ölçülen düflme indeksi, düflme riski yüksek olan bireyleri sap-
tayabilmektedir, bu nedenle bu uygulaman›n yafll›lar için gelecek vadeden bir tarama arac› oldu¤u
düflünülmektedir.
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ABSTRACT

Introduction: The purpose of the study is to identify the fall risk in a group of elderly sub-
jects by using an objective measurement, posturography. 

Materials and Method: Thirty volunteers, 65 years or older were enrolled in this study. The
subjects with debilitating cardiac or respiratory illness, focal neurological disease, peripheral neu-
ropathy, or musculoskeletal conditions limiting motion were excluded from the study. Balance of
the subjects was evaluated by using four plate posturography and the Berg balance scale. 

Results: The mean age of the participants was 70.4±4.6 years and 50% were women. The
mean Berg balance score was 54.5±3.2 and the mean fall index score was 42.1±23.6. 46.7% of
the subjects had low, 30.0% had moderate and 23.3% had high risk of falling. No significant cor-
relation was found between Berg balance scale and fall index scores.

Conclusion: Fall index measurement by posturography can identify the individuals who have
a high risk of falling, and seems to be a promising screening tool for the elderly.
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INTRODUCTION

Falls present a substantial health problem among the geri-
atric population due to the overwhelming rise in life ex-

pectancy. Fall-induced injuries are one of the most common
causes of longstanding pain, functional impairment, or disa-
bility in elderly. Many studies have focuced on the possible
risk factors associated with falling in the elderly population.
These risk factors are categorized into two groups: intrinsic
and extrinsic. Extrinsic factors are a direct result of one’s en-
vironment such as improper footwear and unstable living con-
ditions, whereas intrinsic factors consist of those factors rela-
ted to the physiological changes associated with aging (1,2).
The most frequently reported intrinsic factors in community-
dwelling men and women are gait and balance disturbances,
neurological diseases, visual impairment, and medications (3-
8). Poor postural balance is one of the major risk factors for
falling. Numerous investigations carried out during the last
15 years have documented the relationship between impared
postural control and falling risk, especially in populations
above the age of 65 (9,10). It was suggested that posturog-
raphy, which is a measuremet of body sway, may be a useful
tecnique for quantifying imbalance in older persons and iden-
tifying those at risk for falling (11). The present study aims to
identify the fall risk in a group of community-dwelling el-
derly subjects by using posturography which has been develo-
ped as a means of quantitatively measuring balance.

MATERIALS AND METHODS

Thirty volunteers aged 65 years and over were enrolled in
this study. They were screened to exclude the ones with

debilitating cardiac or respiratory illness, focal neurological
disease, peripheral neuropathy, or musculoskeletal conditions
limiting motion. Firstly, all of the subjects were evaluated
with the Berg balance scale. This scale consisted of a 14-item
balance specific activities ranging from sit to stand and to
standing on one leg. Participants were scored on a scale of 0-
4 and ranked depending on their ability to successfully comp-
lete the tasks (12). Then, fall risk assessment was performed
by the Tetrax system (Sunlight Medical Ltd, Israel) during
standing quiet on a static force platform in eight different po-
sitions (32 seconds at each one); head straight with eyes open
and closed, standing on foam pads with eyes open and closed,
bending head upwards and downwards, turning head towards
left and right with eyes closed. This posturography device
uses a system of force gauges in four plates on which subject

stands, and translates the vertical forces on the plates into wa-
ve signals into a computer. The computer then interprets the-
se signals to analyze the subject’s balance upon the concept
that the human postural behavier depends on the coordinati-
on and pressure fluctations generated by four sources of sup-
port; ie. the two heels and two toe parts, respectively, and me-
asures not only the force exerted by four sources support but
also the interaction between them. 

A fall index derived from Tetrax balance parameters has
been developed to produce a score that will express the pati-
ent’s risk of falling based on the spesific balance factors that
effect falling. This score, which takes into account the pati-
ent’s stability, Fourier transformation, and syncronization re-
sults,  rates the patient’s risk of falling on a scale from 0-100,
where 0 indicates no risk of falling and 100 indicates that it
is extremely likely that the patient will fall. Patients are gra-
ded according to following groups: low (0-35), moderate (36-
57), and high (58-100) risk of falling.

All analyses were performed using the statistical analysis
software package SPSS version 11.5 for Windows. The diffe-
rence between genders were compared using the independent
t test. The correlations were performed with Pearson correla-
tion analysis. Results were considered statistically significant
if the p value was <0.05. 

RESULTS

The mean age of the volunteers was 70.4±4.6 years (range,
65-80y) and 15 of them were women. The number of the

individuals who suffered from dizziness and/or imbalance was
nine. Only 5 of the participants -with the mean fall index sco-
re of 47.6 ±31.6- had experienced at least one fall in the last
six months. The mean score of Berg balance scale was 54.5
±3.2 (range, 44-56) and the mean of fall index score was
42.1±23.6 (range, 12-100). 46.7% of the subjects had low,
30.0% had moderate and 23.3% had high risk of falling. Wo-
men had significantly higher fall index score than men
(p<0.05). These descriptive characteristics of both genders
were listed in Table 1. There was no correlation between fall
index scores and age of the participants (p=0.653). Futhermo-
re, no significant correlation was found between scores of fall
index and Berg balance scale (p=0.705). 

DISCUSSION

Fall prevention is an important part of health care of the el-
derly. An ability to identify the risk of the future falls, is
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needed in order to target high-risk individuals for preventive
intervention (13). A functional and objective measure of a pa-
tient’s balance can help the physician decide if the patient ne-
eds physical therapy to improve balance, supports or walking
aids, or other interventions to improve his/her balance.

Throughout the years, several instruments have been de-
veloped as a means of quantitatively measuring balance in the
elderly population. These screening tools have been instru-
mental in evaluating the ability to maintain balance and, sub-
sequently, in the identification of those individuals who pre-
sent a substantial risk of falling in the very near future. Alt-
hough the Berg balance scale was indeed one of the most ef-
fective predictors for falls within community-dwelling adults,
it has been reported that this tool is not entirely representati-
ve in relation to its predictability of completing more comp-
lex tasks or activities (1,14). 

Fall index assessment with Tetrax is designed to assess the
individual’s risk of falling, provides information that is essen-
tial in decisions that affect the quality of life of the individu-
al patient. This index reflects balance factors that influence a
patient’s risk of falling which include contrast sensitivity,
proprioception and sway (15). Deterioration in postural stabi-
lity in older people may contribute to falls incurred during ac-
tivities of daily life. Impaired balance has been correlated with
an increased risk of falling (16). In a previous study, Melzer
and et al. examined postural stability in 143 healthy volunte-
ers aged 65 and over and stated that measurement of sponta-
neous postural sway to predict future falling risk suggests a
possible clinical application as a preliminary screening tool
for risk of falling (13). In this study balance and fall risk of a
sample of elderly subject were evaluated by using Berg balan-
ce scale and four plate posturography. All of the subjects we-
re ambulatory and living in noninstitutionalized settings. We

found that women had greater risk of falling compared to
men. However, in the relevant literature, results have been
conflicting with some studies reporting women having better
balance than men, and others reporting men having better ba-
lance than women (17-20). Unexpectedly, in the present
study no significant correlation was detected between Berg
balance scale and posturographic measurents. This finding is
consistent with a recent study in which it was reported that
posturographic evaluation compared to the clinical tests,  ap-
pears to be a more sensitive tool to identify those at high-risk
of recurrent falls in a sample of non-institutionalized older
persons aged over 65 (21).  Thus, we can speculate that fall in-
dex measured by using posturography can identify the indivi-
duals with high risk of falling, and so seems like a promising
application as a screening tool for elderly. Nevertheless, pos-
turography is an expensive system and not readily available in
all rehabilitation units. Furher investigations are needed to
determine sensitivity, specificity and reliability of this measu-
rement for detecting risk of falling in elderly population.

Acknowlodgements

We would like to thank Caglar Medical Ltd for providing us
the posturography device.

REFERENCES

1. Lajoie Y, Gallagher SP. Predicting falls within elderly commu-
nity: comparison of postural sway, reaction time, the Berg ba-
lance scale and Activities-spesific balance confidence (ABC)
scale for comparing fallers and non-fallers. Arch Gerontol Ge-
riatr 2004;38:11-26.

2. Kannus P, Sievanen H, Palvanen M, Jarvinen T, Parkkari J.
Prevention of falls and consequent injuries in elderly people.
Lancet 2005;366:1885-1893.

YAfiLILARDA POSTUROGRAF‹ KULLANILARAK DÜfiME R‹SK‹N‹N DE⁄ERLEND‹R‹LMES‹

TÜRK GER‹ATR‹ DERG‹S‹ 2009; 12(4) 179

Table 1— Descriptive characteristics of participants enrolling in balance asssessment

Women Men

(n=15) (n=15)

Mean age (range) 70.5 (65-78) 70.3 (65-80)

Dizziness and/or imbalance, n (%) 6 (40) 3 (20)

Mean Berg balance score (range) 53.8 (44-56) 55.3 (47-56)

Mean fall index (range) 51.6 (14-100) 32.7 (12-68)

Risk groups, n (%)

Low (0-36) 4 (26.7) 10 (66.7)

Moderate (37-58) 6 (40.0) 3 (20.0)

High (59-100) 5 (33.3) 2 (13.3)
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