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OLDER PEOPLE

ABSTRACT

Introduction: The aim of this study was to determine the relationship between fear of
falling and balance in community-dwelling older adults.

Materials and Method: Study sample included 100 volunteers. The assessment of fear of
falling was performed by Falls Efficacy Scale-International; mobility by Timed-up and Go Test, bal-
ance by Berg Balance Scale, and disability by Modified Barthel Index.

Results: Falls Efficacy Scale-International and Timed-up and Go Test scores were significant-
ly higher, and Berg Balance Scale -scores were significantly lower in women and in subjects older
than 70 years (p<0.05). Falls Efficacy Scale-International scores were correlated with Timed-up
and Go Test scores positively, and with Berg Balance Scale scores negatively (p<0.001). There
was a negative correlation between age and Berg Balance Scale score (p<0.05), and a positive
correlation between age and Timed-up and Go Test and Falls Efficacy Scale-International
(p<0.001) scores. Age, Modified Barthel Index, Timed-up and Go Test, and Berg Balance Scale -
scores were significantly higher in subjects with Falls Efficacy Scale-International score 724 than
subjects with Falls Efficacy Scale-International score <24 (p<0.05). Multiple regression analysis
revealed that the most significant correlations with Falls Efficacy Scale-International scores were
Berg Balance Scale and Timed-up and Go Test scores (p<0.001). Age (p=0.004) and gender
(p=0.017) were associated with Falls Efficacy Scale-International scores.

Conclusion: There is a possible relation between fear of falling and balance performance in
older people and this interaction should be considered in geriatric rehabilitation especially in eld-
erly women.
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§ ARASTIRMA

TOPLUM iCINDE YASAYAN YASLILARDA
DUSME KORKUSU VE DENGE ARASINDAKI
iLiSKi

0z

Giris: Bu calismanin amaci, toplum icinde yasayan yaslilarda Uluslararasi Diisme Etkinlik Ska-
lasinin Ttirkge versiyonu ile degerlendirilen dtisme korkusu ile denge arasindaki iliskiyi arastirmakti.

Gerec ve Yontem: Calismaya 100 gondillt dahil edildi. Katilimcilarda; Uluslararasi Dusme Et-
kinlik Skalasi ile diisme korkusu, Kalk ve Yur( Testi ile denge ve yurlime, Berg Denge Skalasi ile
denge, Modifiye Barthel indeksi ile dizabilite dtizeyi degerlendirildi.

Bulgular: Uluslararasi Diisme Etkinlik Skalasi skorlari ve Kalk ve Yiirt Testi, kadinlarda ve 70
yas Uzerindekilerde anlamli olarak yuksek, BDS skorlari anlamli olarak dustiktu (p<0.05). Uluslara-
rasi Dldsme Etkinlik Skalasi skorlari Kalk ve Ydru Testi ile pozitif, Berg Denge Skalasi ile negatif
yoénde korele idi (p<0<001). Ayrica yas ile BDS arasinda negatif korelasyon (p<0.05) ve yas ile Kalk
ve Yuru Testi ve Uluslararasi Dusme Etkinlik Skalasi arasinda pozitif korelasyon saptandi
(p<0.001). Yas, Modified Barthel Indeksi, Kalk ve Yuru Testi ve Berg Denge Skalasi skorlari; Ulus-
lararasi Dusme Etkinlik Skalasi skoru 724 olan katilimcilarda skoru <24 olan katilimcilara gére an-
lamli olarak yuksekti (p<0.05). Yapilan regresyon analizinde, Uluslararasi Dlisme Etkinlik Skalasi
skorlari ile en anlamlr iliski Berg Denge Skalasi skorlari ve Kalk ve Yru Testi arasindaydi (p<0.001).
Uluslararasi Dusme Etkinlik Skalasi skorlari ile yas (p=0.004) ve cinsiyet (p=0.017) de iliskiliydi.

Sonuc: Toplumda yasayan yaslilarda dtisme korkusu ile denge arasinda olasi bir iliski vardir
ve bu etkilesim geriatrik rehabilitasyonda &zellikle de yash kadinlarda géz éntinde bulundurulma-
Iidir.

Anahtar Sozclikler: Yasl; Dlisme; Denge; Endise.

260



TOPLUM ICINDE YASAYAN YASLILARDA DUSME KORKUSU VE
DENGE ARASINDAKI iLISKi

INTRODUCTION

ear of falling is perceived as a common problem in older
F people and changes in balance control and falls have been
associated with fear of falling with restricted activity,
decreased independence, and quality of life (1). Balance is a
complex function of numerous neuromuscular processes
which include sensory, motor, and integrated components (2)
and poor balance is one of the risk factors of fear of falling (3).

The assessment of fear of falling is complex and involves
physical, behavioral, and functional components (4). In large-
scale surveys or prevalence studies, fear of falling has been
evaluated by single items (e.g., ‘In general, are you afraid of
falling over?’) as a dichotomous outcome (be afraid or not) (5).
With such measures, the determination of fear of falling
intensity, the discrimination between different levels of fear,
and the assessment of concern about different activities are not
possible. The Falls Efficacy Scale International (FES-I) assess-
es concerns relating to basic and more demanding activities,
both physical and social. It has been shown that the FES-I has
excellent reliability and validity across different cultures and
languages, and has become a widely accepted tool for assess-
ing concern about falling and it has been adapted for use in
Turkey, recently (6).

In previous studies comparing older adults with or with-
out a fear of falling and/or low balance confidence, associa-
tions between fear and balance performance have been found.
The aim of this study was to determine the relationship
between fear of falling, assessed by a Turkish version of the
FES-I, and balance in community-dwelling older adults.

MATERIALS AND METHOD

he study was conducted at the Department of Physical
TMedicine and Rehabilitation of Medical Faculty of
“Ondokuz Mayis University” and the local ethics committee
approved the study protocol. The study sample included 100
volunteers over 65 years, who were informed about the aim of
the study and written informed consents were obtained.
Individuals were excluded if they had amputation of lower
extremities, if they were primarily bed-bound or wheelchair
dependent. Participants diagnosed with dementia or
Alzheimer’s disease by a neurologist and/or a psychiatris,
were also excluded.

Descriptive outcome parameters were age, sex, weight,
height, working status, educational level, medical co-mor-
bidities, and current medications. Use of walking aids and

history of falls were also noted. All subjects were asked if they
were afraid of falling. In addition, each individual rated
her/his self-perception of overall well-being on a Likert-type
scale as excellent, very good, good, fair, or poor.

The ambulatory status of the subjects was classified using
the Functional Ambulation category (FAC). The FAC is a
common clinical gait assessment scale described by Holden et
al. (7). The FAC distinguishes six levels of walking ability on
the basis of the amount of physical support required (0=non
ambulatory, 5S=independent functional ambulation).

The Turkish version of Modified Barthel Index (MBI) was
used to evaluate the level of disability with respect to activi-
ties of daily living (8). The MBI consists of 10 activities,
scored with respect to physical assistance required. Scores
from each item are summed to produce a total MBI score.
MBI activities include transfers, ambulation, ascending and
descending stair, feeding, dressing, personal self-care, taking
a bath, use of the toilet, and urinary and/or fecal incontinence.

The Timed Up and Go Test (TUG) was used to evaluate
mobility. The TUG is a balance and gait index which requires
the patient to stand up from a chair, walk a 3 meter distance,
turn, walk back to the chair, and sit down. The time required
to complete the task is measured in seconds. It is suggested
that elders with longer TUG times are more likely to fall than
those with shorter times (9).

The Berg Balance Scale (BBS) was originally developed for
the assessment of postural control, and is widely used in many
fields of rehabilitation (10). BBS is performed by using a five-
point ordinal scale to score subjects performing 14 functional
activities. The maximum score on the BBS is 56; a score
below 40 indicates a fall risk of nearly 100%. The reliability
and validity of the Turkish form of BBS was performed by
Sahin et al. (10).

The FES-I is a self-report questionnaire, providing infor-
mation on the level of concern about falls during activities of
daily living. The questionnaire contains 16 items scored on a
four-point scale (1 = not at all concerned to 4 = very con-
cerned) providing a total score ranging from 16 (absence of
concern) to 64 (extreme concern). Two subgroups of partici-
pants were classified as having a Turkish FES-I score less than
24 (group 1), and as having a FES-I score 24 or greater (group
2) (6).

Statistical Analyses

Statistical analyses were performed with SPSS 16.0 for
Windows. Descriptive data were presented as mean + stan-
dard deviation (SD) or minimum—maximum (median). The

TURK GERIATRI DERGISI 2013; 16(3)

261



THE RELATIONSHIP BETWEEN FEAR OF FALLING AND BALANCE IN

COMMUNITY-DWELLING OLDER PEOPLE

Shapiro—Wilk test was used to analyze normal distribution
assumption of the quantitative outcomes. For comparison
Mann—Whitney U test was used, because the data were not
normally disturbed. The correlations were investigated by
using Spearman correlation analysis. Multivariate linear
regression analysis was performed to analyze the relationships
between the FES-I scores and the demographic and clinical
variables. Univariate analysis of variance was used to assess the
effects of the age and gender on FES-I scores, BBS scores, and
TUG. In order to have statistical power of 0.99, and p<0.05,
it was calculated that 50 subjects were required to detect the
differences in balance scores between the participants. P val-

ues less than 0.05 were considered statistically significant.

REsSuULTS

he mean age of participants was 69.36 years (SD 4.44) with
Tan age range of 65-81, and 74 (%74) were women. The
mean ages of women and men were 69.73 years (SD 4.53) and
68.31 years (SD 4.08), respectively. Demographic and clinical
characteristics of the study sample are shown in Table 1.

FES-I scores and TUG were significantly higher, and BBS
scores were significantly lower in women and in subjects older
than 70 years (p<0.05) (Table 2). In addition, significant
effects of age on BBS scores (p<0.001) and TUG (p=0.002),
and gender on BBS scores (p<0.001) and TUG (p=0.001)
were found by univariate analyses of variance.

FES-I scores were correlated with TUG positively (r=
0.799, p<0.001), and with BBS negatively (r= -0.829,
p<0.001). There was also a negative correlation between age
and BBS scores (p<0.05), and a positive correlation between
age and TUG and FES-I (p<0.001) (Table 3). Forty four per-
cent of the subjects (n= 44) had FES-I score <24 and 56% of
the subjects (n= 56) had FES-I score = 24. Age, MBI, TUG,
and BBS scores were significantly higher in group 2 than
group 1 (p<0.05) (Table 4).

The relationship between the FES-I scores and the demo-
graphic and clinical parameters according to the multivariate
linear regression analysis are shown in table 5. The most sig-
nificant correlations with FES-I scores were found to be the
BBS scores and TUG (p<0.001). Age and gender were also
associated with FES-I scores (p=0.004 and p=0.017, respec-
tively).

Table 1— Demographic and Clinical Characteristics of the Subjects

n= 100

Characteristics MeanSD Median (min-max)
Age (years) 69.36+4.44 8 (65-81)
BMI (kg/m2) 29.38+4.52 (1740)
BBS score 49.43+6.83 2 (30-63)
MBI score 98.7+3.14 100 (85 100)
FES-I score 28.82+9.26 (16 52)
TUG (s) 14.4145.67 3 (7-45)

n %
Occupation
Housewife 67 (67)
Retired 25 (25)
Other 8 (8)
Education
Literate 42 (42)
Primary education 45 (45)
Secondary education 3 (3)
College 10 (10)
Use of walking aids
without aids 77 (77)
cane 23 (23)
Falls history
yes 70 (70)
no 30 (30)
Fear of falling
yes 36 (36)
no 64 (64)
Self-perception of health
good 38 (38)
fair 62 (62)
FAC
independent 80 (80)
dependent outdoors 20 (20)

Mean + SD: mean = standard deviation, Median (min-max): Median (minimum-
maximum), BMI: body mass index, BBS: Berg balance scale, MBI: Modified Bart-
hel index, FES-I: Fall efficacy scale international, TUG: Timed up and go test, FAC:
functional ambulation categories.

DiscussIiON

alls are a major public health problem of the aging popu-
Flation and fear of falling is defined as a lasting concern
about falling that can lead an individual to avoid activities
(11). Fear of falling occurs with or without a previous history
of fall and it has been associated with increased risk of falling
(3). Age-related changes in postural stability and balance con-
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Table 2— Comparative Results of FES-, BBS, and TUG Based on Age and Sex

FES-I BBS TUG
MeantSD MeantSD MeantSD
Median (min-max) p Median (min-max) p Median (min-max) p
Age (years) 0.001 0.004 0.002
<70 (n=58) 25.69+7.43 50.9316.41 12.84+3.87
23 (16-50) 54 (30-56) 12 (8-29)
>70 (n=42) 33.14+9.85 47.36+6.92 16.57+6.97
32 (16-52) 48 (35-56) 15 (7-45)
Gender 0.001 0.001
female (n=74) 30.77+9.01 48.39+6.80 15.3+6.05
29 (19-52) 48 (30-56) 14 (7-45)
male (n=26) 23.27+7.71 52.38+6.10 11.88+3.37
21 (16-45) 55 (36-56) 10 (8-21) 0.002

Mean + SD: mean + standard deviation, Median (min-max): Median (minimum-maximum), FES-I: Fall efficacy scale international, BBS: Berg balance scale, TUG: Timed up

and go test
p value is significant when <0.05

trol have been previously documented, and impaired balance
and mobility have been identified as the main risk factors
associated with falls (12). The objective of this study was to
determine a possible association between fear of falling and
balance in older people within the community.

Aging involves gradual, progressive, and spontaneous
deterioration of most physiological functions. Fear of falling
has been reported to occur in older adults and increasing age
was correlated with fear of falling in most studies that com-
pared age groups with degree of fear of falling (13). Similar to
the literature, in the current study a positive correlation was
found between age and FES-I scores, and the subjects older
than 70 years had higher FES-I scores. It was found that the

cut-point to differentiate between subjects with and without

pared with those without fear of falling. Fear of falling is also
associated with sex and previously it was shown that the
prevalence of fear of falling was consistently higher among
women than men (3,13,14). Likewise, females had higher
FES-I scores in this trial. Additionally, gender and age were
found to be influential variables on fear of falling. It can be
suggested that being female and getting older are highly asso-
ciated with fear of falling.

Since diminished ability to maintain balance may lead to

an increased risk of falling in older people, evaluating balance

Table 4— Comparison of Participant’s Clinical Characteristics
According to Value of FES-| Cut Off

fear of falling was 24 points in the Turkish FES-I (6). In the Group 1 Group 2
current trial, subjects with fear of falling were also older com- (FES-1 < 24, n= 44)  (FES-l >24, n= 56)
MeantSD MeanSD
Characteristics Median (min-max) Median (min-max) p
Table 3— Correlations Between Age and BBS, TUG, and FES
Age (years) 67.86+3.28 70.54+4.89 0.006
Age 67 (65-78) 70 (65-81)
r P BBS score 54.07+3.83 45.79+6.46  0.001
55 (38.63) 47 (30-56)
BBS -0.313 0.002 TUG (s) 12.07£5.67 16.25£4.90 0.001
FES-I 0.416 0.001

BBS: Berg balance scale, TUG: Timed up and go test, FES-I: Fall efficacy scale in-
ternational
r: spearman correlation coefficient

Mean + SD: mean = standard deviation, Median (min-max): Median (minimum-
maximum), FES-I: Fall efficacy scale international, BBS: Berg balance scale, TUG:
Timed up and go test

p value is significant when <0.05
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Table 5— Multiple Regression Analysis with FES-I As Dependent
Variable and Demographic and Clinical Parameters as Independent
Variables

FES-I

B t p
Age 0.143 2.945 0.004
Gender -0.120 -2.425 0.017
BMI -0.060 -1.241 0.017
Use of walking aids 0.012 0.203 0.840
Falls history 0.001 0.009 0.993
Fear of falling 0.092 1.664 0.100
Self-perception of health 0.008 0.175 0.862
FAC -0.177 -2.896 0.005
BBS -0.386 4.331 <0.001
TUG 0.262 3.703 <0.001
MBI -0.012 -0.331 0.741

BMI: body mass index, FAC: functional ambulation categories, BBS: Berg balance
scale, TUG: Timed up and go test, MBI: Modified Barthel index, FES-I: Fall efficacy
scale international

p value is significant when <0.05

problems in the elderly becomes important (15). The BBS was
developed as a clinical measure of functional balance specifi-
cally in older people and the psychometric properties of relia-
bility and validity for this scale have been well demonstrated
(16). TUG is a test of balance that is commonly used to exam-
ine functional mobility in community-dwelling older adults.
It was suggested that the TUG is a sensitive and specific
measure for identifying community-dwelling adults who are
at risk for falls (12). Age-related deterioration in balance or
postural control exerts a significant negative impact on the
ability to perform everyday activities safely (17-19). In the
current study, subjects older than 70 years had poor BBS
scores and TUG data, and age was correlated negatively with
BBS and positively with TUG, as expected. In the literature,
there are conflicting results on the sex difference in postural
balance. Some authors suggested that women had worse bal-
ance than men, while others reported contradictory results
showing no sex differences in balance performance in the eld-
erly (20). Similar to some published work, current study
showed that BBS scores and TUG data were worse in women
than men. Furthermore, age and gender were found to be pre-
dictor variables of balance tests. It seems that BBS and TUG
may be useful instruments to detect the impact of ageing and

gender on balance.

The mutual correlation between fear of falling and balance
was shown previously. Although balance control changes in
older adults are attributed to underlying psychological factors
such as fear of falling, it has been suggested that older people
who are afraid of falling may have this fear as a result of diffi-
culties in maintaining their balance (1,21-23). Uemura et al.
reported that specific deficits in balance control occur in sub-
jects with fear of falling during gait and they develop some
gait adaptations secondary to fear of falling to reduce risk of
falling (24). In the current trial, a strong association was
found between FES-I scores, and BBS and TUG suggesting
fear of falling and poor balance may have negative impact on
each other.

The present study has some limitations requiring further
discussion. The participannts in this study, despite their co-
morbidities, were healthy, independently living, and physi-
cally active. Additionally, the study was conducted in a small
sample of community. Therefore, #be results cannot be gener-
alized to the general older population. On the other hand, this
sample homogeneity increases the strength of the study. Sai et
al. showed that there is a high risk of falls in an elderly ambu-
latory and free living group so assessment of fear of falling is
important in community-dwelling older people (25). This is
the reason why subjects who were ambulatory and independ-
ent or partially dependent in activities of daily living were
enrolled in this study. Secondly, strong links between fear of
falling, balance confidence, anxiety, and balance performance
in the elderly were reported previously (1). In the current
study, psychological status of the participants was not evalu-
ated so future studies assessing psychological status together
with fear of falling and balance should be planned. Finally,
there were more female participants than males in this study.
In spite of this gender difference, gender was found to be an
influential variable on fear of falling and balance tests by uni-
variate analyses of variance. To clarify the impact of gender on
fear of falling, future studies should include more male and
female patients.

This trial is the first study in our country investigating
the relationship between fear of falling and balance in com-
munity-dwelling older adults. The results of this study
showed that elderly subjects who expressed a fear of falling
were found to exhibit significantly poorer performance in bal-
ance tests. Additionally, elderly women had more fear of
falling and poorer balance performance compared with elder-
ly men. Since low levels of falls efficacy and poor balance can
further increase fall risk, these parameters should be routine-
ly assessed in geriatric rehabilitation and particular attention
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the Timed Up & Go Test. Phys Ther 2000;80:896-903.
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should be given to elderly women. In conclusion, there is a Phys
possible relation between fear of falling and balance perform-
ance in older people and this interaction should be considered
in planning tailor specific intervention and prevention strate- 12

gies for falling among community-dwelling elderly.

Conflict of Interest

The author has no financial disclosures to declare and no

conflicts of interest to report. 14. Delbaere K, Close JC, Mikolaizak AS, Sachdev PS, Brodaty H,
Lord SR. The Falls Efficacy Scale International (FES-I). A com-
prehensive longitudinal validation study. Age Ageing

REFERENCES 2010;39:210-6. (PMID:20061508).
1. Carpenter MG, Adkin AL, Brawley LR, Frank JS. Postural, 15. Howe TE, Rochester L, Neil F, Skelton DA, Ballinger C.
. . . . . Exercise for improving balance in older people. Cochrane
physiological and psychological reactions to challenging bal-
. . . e Database Syst Rev 2011;9:11:CD004963. (PMID:22071817).
ance: does age make a difference? Age Ageing 2006;35:298- :
303. (PMID:16638771) 16. Muir SW, Berg K, Chesworth B, Speechley M. Use of the Berg
2. Hinman RS, Bennell KL, Metcalf BR Crossley KM. Balance Balan.ce Scale for predicting multlpk? falls in community-
impairments in individuals with symptomatic knee osteoarthri- dwelling elderly people: A prospective study. Phys Ther
tis'pa comparison with matched controls using clinical tests 2008;88:449-59. (PMID:18218822).
Rty 07T 0% PG, 17 T E Vol M Chng K. G of e bt
3. Chu CL, Liang CK, Chow PC, et al. Fear of falling (FF): Just p .. g It b
. . o . mal and distal postural muscle activity. Exp Brain Res 1998;
Psychosocial and physical factors among institutionalized older 119:141-52. (PMID:9535563)
Chinese men in Taiwan. Arch Gerontol Geriatr 2011;53:e232- 18. Camicioli R, Panzer VP, Kaye J. Balance in the healthy elder-
6. (PMID:21277640). lv: ! d clinical Arch N 1
4. C FF, Dias RC, Dias JM, Freire MT. Cross-cultural Y: postugtapy anc ciflical assessment. Are eure
- Lamargos T, e ’ L , 1997;54:976-81. (PMID:9267972).
adaptation and evaluation oft'he psychometric properties c?f.tlle 19. Tinetti ME, Speechley M, Ginter SE. Risk factors for falls
Falls Efficacy Scale-International Among Elderly Brazilians among elderly persons living in the community. N Engl J Med
(FES-I-BRAZIL). Rev Bras Fisioter 2010;14:237-43. 1988:319:1701-7. (PMID:3205267).
(PMID:20730369). 20. Kim JW, Eom GM, Kim CS, et al. Sex differences in the pos-
5. Kempen GI, Todd CJ, Van Haastregt JC, et al. Cross-cultural tural sway characteristics of young and elderly subjects during
validation of the Falls Efficacy Scale International (FES-I) in quiet natural standing. Geriatr Gerontol Int 2010;10:191-8.
older people: results from Germany, the Netherlands and the (PMID:20100287).
UK were satisfactory. Disabil Rehabil 2007;29:155-62. 21. Hadjistavropoulos T, Delbaere K, Fitzgerald TD.
(PMID:17364765). Reconceptualizing the role of fear of falling and balance confi-
6. Ulus Y, Durmus D, Akyol Y, Terzi Y, Bilgici A, Kuru O. dence in fall risk. J Aging Health 2011;23:3-23.
Reliability and validity of the Turkish version of the Falls (PMID:20852012).
Efficacy Scale International in community-dwelling older per- 22. Fletcher PC, Guthrie DM, Berg K, Hirdes JP. Risk factors for
sons. Arch  Gerontol  Geriatr  2012;54(3):429-33. restriction in activity associated with fear of falling among sen-
(PMID:21831462). iors within the community. J Patient Saf 2010;6:187-91.
7. Holden MK, Gill KM, Magliozzi MR, Nathan J, Piehl-Baker (PMID:21491793).
L. Clinical gait assessment in the neurologically impaired. 23. Delbaere K, Sturnieks DL, Crombez G, Lord SR. Concern about
Reliability and meaningfulness. Phys Ther 1984;64:35-40. falls elicits changes in gait parameters in conditions of postural
(PMID:6691052). threat in older people. J Gerontol A Biol Sci Med Sci
8. Kucukdeveci A, Yavuzer G, Tennant A, Suldur B, Sonel B, 2009;64:237-42. (PMID:19196645).
Arasil T. Adaptation of the Modified Barthel Index for use in 24. Uemura K, Yamada M, Nagai K, Tanaka B, Mori S, Ichihashi
physical medicine and rehabilitation in Turkey. Scand J N. Fear of falling is associated with prolonged anticipatory pos-
Rehabil Med 2000;32:87-92. (PMID:10853723). tural adjustment during gait initiation under dual-task condi-
9. Greene BR, O'Donovan A, Romero-Ortuno R, Cogan L, tions in older adults. Gait Posture 2012;35:282-6.
Scanaill CN, Kenny RA. Quantative falls risk assessment using (PMID:22024142).
the timed up and go test. IEEE Trans. Biomed Eng 25. Sai AJ, Gallagher JC, Smith LM, Logsdon S. Fall predictors in
2010;57:2918-26. (PMID:20923729). the community dwelling elderly: a cross sectional and prospec-
10. Sahin F, Yilmaz F, Ozmaden A, Kotevolu N, Sahin T, Kuran B. tive cohort study. Musculoskelet Neuronal Interact
Reliability and validity of the Turkish version of the Berg 2010;10:142-50. (PMID:20516631).
TURK GERIATRI DERGISI 2013; 16(3) 265



