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Abstract
Introduction. The aim was to determine the validity and reliability of the Turkish version of the self-rated fall risk questionnaire 
(FRQ).
Methods. The study included 100 individuals aged over 65 years. For test-retest reliability, firstly, the questionnaire was applied 
to volunteers, and, after 15–20 days, the individuals were asked to fill in the questionnaire again. For internal consistency, its 
correlation was evaluated with the Berg Balance Scale and Timed Up and Go test, of which Turkish reliability and validity studies 
had been previously performed in older individuals.
Results. The internal consistency of FRQ results obtained in the first (test results) and second (retest results) tests was found 
to be moderate (Cronbach’s alpha coefficient: 0.771 and 0.854, respectively). The test-retest reliability of the FRQ total score and 
the total score of the other scales was excellent and turned out to be statistically significant. In the statistical analysis, correla-
tions were observed between both the test results and the retest results (p < 0.05).
Conclusions. In this study, the Turkish version of FRQ, which provides essential data for evaluating fall risk in older individuals 
and for consulting a specialist for detailed examination if necessary, was found to be highly valid and reliable.
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Introduction

Falls constitute a significant health problem in older adults 
and cause disability, loss of independence, and premature 
deaths [1], besides the burden they bring in social and eco-
nomic terms [2]. In the society, 31–38% of older individuals fall 
at least once a year, and this rate increases every 10 years 
after 65 years of age [3].

In the analyses conducted by the United States Centers 
for Disease Control and Prevention, it is emphasized that one 
1 of every 4 individuals aged 65 years and older falls every 
year, women fall more often than men, and the fall risk in-
creases with age [4]. Falls are a health condition that should 
be handled as a priority not only for being an act, but also 
for the situations it creates. Many studies published on the 
subject in the last 20 years underline that falls are prevent-
able events in older individuals. The prevention requires 
identifying the individual who is prone to fall, evaluating in-
dividual and environmental factors in detail, and informing 
the person about the precautions that can be taken early [5, 6]. 
Aydın Sayılan et al. [7] reported that pain and falling were 
substantial components of older adults’ lives. In clinical and 
academic studies, it is recommended that pain assess-
ments be included in older adults for determining the risk of 
postoperative fall. Early detection of the fall risk in individu-
als and informing those who are prone to fall are among the 
most effective programs that can be implemented in older 
adults with relation to falls [1, 6].

The Centers for Disease Control and Prevention have 
prepared many information leaflets in order to raise aware-
ness about falls in older individuals. Significant emphasis on 
the problem was put in a leaflet entitled ‘Stay independent – 
avoid falling,’ which they prepared being inspired by the self-
rated fall risk questionnaire (FRQ), developed by Rubenstein 
et al. [8]. The leaflet mainly aims to provide individuals with 
the ability to assess themselves in terms of the fall risk, to 
educate them, and to increase their awareness about ap-
plying to specialist health personnel as the next step [9]. Sim-
ilar studies became widespread later on, and the subject of 
developing self-control and assessment programs for early 
detection of fall risk in older individuals has been frequently 
dealt with [10–12].

FRQ, whose validity was studied by Rubenstein et al. in 
2011 [8], is a fall risk assessment scale. It consists of 13 
items, and a total score is obtained by answering questions 
as ‘yes’ or ‘no’. A total score of 4 or above is considered as 
an important indicator of the individual’s fall risk. During the 
assessment, details related to ‘why’ questions are important 
and the reasons for the fall risk are also given. The question-
naire provides crucial data, especially on raising awareness 
in older individuals and their ability to rate themselves [8].

Information on what risk behaviours affect falls in older 
individuals or how to measure them is limited in our country 
[13], and the need is emphasized for tools which assess fall 
risk in the elderly [14]. The evaluation of fall risk in older indi-
viduals will make significant contributions to planning and 
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developing fall prevention programs by healthcare profes-
sionals. Our study designed in this context aims to determine 
the validity and reliability of the Turkish version of FRQ, which 
was originally developed in English in order to evaluate the 
fall risk among older adults during daily activities.

Subjects and methods

Participants

The study involved 100 individuals over 65 years of age 
living in their home environment, who met the study criteria 
and volunteered to participate. The criteria for inclusion were 
age of 65 years or more, not having cooperation problems 
(individuals with a mini-mental test score > 24) [15], not hav-
ing communication difficulties or problems, and volunteering 
to participate in the study.

Individuals who had uncontrolled hypertension, acute 
coronary syndrome, cardiac arrhythmia, cardiovascular dis-
ease or malignancy, who underwent chemotherapy or radio-
therapy causing malignancy, who presented any neurological 
or orthopaedic disorder that would disturb balance, and who 
were alcohol- or drug-addicted were not included in the study.

In scale studies, the sample size is determined by taking 
into account that there should be at least 3 or 5–10 people 
for each scale item [8]. Since the original validation study of 
FRQ was conducted with 40 individuals, it was planned to 
include at least 60 older individuals, which was 5 times of the 
number of items, in order to investigate the validity and reli-
ability of the FRQ Turkish version, consisting of 13 items. 
The study was completed with 100 elderly participants.

Procedure

Translation

For the adaptation study of the questionnaire, firstly, the 
authors who developed the questionnaire were contacted 
and the necessary permissions were obtained. An expert 
performed the translation of the questionnaire from English 
to Turkish and from Turkish to English. At this stage, the cul-
tural method of questionnaires adaptation proposed by Ru-
benstein et al. [8] was used. For test-retest reliability, firstly, the 
questionnaire was applied to volunteers, and, after 15–20 
days, the same individuals were asked to fill in the assess-
ment questionnaire again.

Study design

For internal consistency, the correlation was evaluated 
with the Berg Balance Scale (BBS) and Timed Up and Go 
test (TUG), of which Turkish reliability and validity studies had 
been previously performed in older individuals. The socio-
demographic data of the elderly included in the study were 
evaluated with the prepared assessment form.

FRQ is a scale that evaluates fall risk in older adults. It 
consists of 13 items. The answers are given as ‘yes’ (1 point) 
or ‘no’ (0 points), and the individuals who score 4 points or 
more are classified as being at a high fall risk [8].

In TUG, the participant was requested to stand up from 
the chair they were sitting on, walk 3 meters safely and at a 
normal speed, turn, walk back, and sit on the chair again; 
the time was recorded in seconds. The test was started with 
the patient’s feet flat on the floor and arms in the resting posi-
tion on the armrests. Three repetitions were performed and 
the best result was recorded [16, 17].

BBS assesses the ability of individuals to sustain balance 
while performing their functional activities. The test is made 
more difficult by reducing the supporting ground. The balance 
test consists of 14 items, each scored between 0 (bad) and 4 
(best). The highest result obtained from BBS demonstrates 
the best balance; a score of 0–20 indicates high risk, 21–40 
points at medium risk, and 41–56 implies low risk [18]. The 
adaptation, validity, and reliability studies of the scale in the 
Turkish population were carried out by Sahin et al. [19].

Statistical analysis

Descriptive values of the obtained data were calculated 
as mean ± SD, number, and %, depending on the type of the 
measured feature. The one-way ANOVA model was used 
for the comparison of the scale scores in terms of categori-
cal socio-demographic and some clinical characteristics, 
and Pearson’s correlation analysis served to investigate cor-
relations between numerical demographic characteristics 
and the questionnaire scores. Differences between the pre- 
and post-test scores were evaluated by the t-test.

In the test-retest measurements, internal consistency 
between the items of FRQ was determined by Cronbach’s 
alpha coefficient. The test-retest reliability of the items was 
examined by the kappa coefficient, and test-retest reliability 
between the total scores was established by the intra-class 
correlation coefficient (ICC). Pearson’s correlation analysis 
was used to examine the validity of FRQ. Statistical signifi-
cance was set at 5%, and PASW (ver. 18) software was ap-
plied in the calculations.

Ethical approval
The research related to human use, performed at Düzce 

University, has complied with all the relevant national regu-
lations and institutional policies, has followed the tenets of 
the Declaration of Helsinki, and has been approved by the 
Non-Interventional Research Ethics Committee (decision 
No. 2015/66).

Informed consent
All individuals included in the study were given detailed 

information about the purpose and methodology of the study 
and their informed consent was obtained.

Results

The mean age of the individuals included in the study 
was 70.92 ± 6.11 years. Their socio-demographic and clini-
cal characteristics are presented in Table 1.

The data obtained in the questionnaires applied in the 
study are summarized in Table 2.

The fall history for the previous 6 months among the 
individuals included in the study is presented in Table 3. 
Overall, 30% of the participants stated that they had fallen 
1–3 times within the preceding 6 months; 41% experienced 
fear of falling.

Reliability of the self-rated fall risk questionnaire

FRQ was applied to 100 individuals, and 13 items were 
involved. The internal consistency of the results obtained at 
the first inquiry (test results) was found to be moderate (Cron-
bach’s alpha coefficient: 0.771). At the second inquiry (retest 
results), the internal consistency of the results was also deter-
mined to be moderate (Cronbach’s alpha coefficient: 0.854).
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Table 1. Socio-demographic and clinical characteristics of the study participants

Age (years),  ± SD 70.92 ± 6.11

Height (cm),  ± SD 163.24 ± 9.36

Weight (kg),  ± SD 76.91 ± 12.75

Gender, n (%)
Female 50 (50)

Male 50 (50)

Marital status, n (%)
Married 72 (72)

Single 28 (28)

Education level, n (%)

Not literate 31 (31)

Primary 46 (46)

Middle 12 (12)

High 8 (8)

University 3 (3)

Chronic disease, n (%)

No 27 (27)

Hypertension 28 (28)

Diabetes 11 (11)

Rheumatic disease 5 (5)

Cardiac insufficiency 1 (1)

Chronic lung disease 1 (1)

Coronary artery disease 4 (4)

Multimorbidity 24 (24)

Smoking, n (%)
Yes 17 (17)

No 83 (83)

Alcohol consumption, n (%)
Yes 6 (6)

No 94 (94)

Vision problem, n (%)
Yes 71 (71)

No 29 (29)

Use of glasses, n (%)
Yes 61 (61)

No 39 (39)

Urinary incontinence, n (%)
Yes 19 (19)

No 81 (81)

Use of walking aids, n (%)
Yes 21 (21)

No 79 (79)

Table 2. Results for TUG, BBS, and FRQ

Measuring tools (  ± SD) Min–max

TUG 14.90 ± 7.37 7.1–55

BBS 45.19 ± 11.81 12–56

FRQ 4.55 ± 3.68 0–13

TUG – Timed Up and Go test, BBS – Berg Balance Scale,  
FRQ – self-rated fall risk questionnaire

Table 3. Fall history of the individuals

Characteristics Patients, n (%)

Number of falls within  
the previous 6 months

Any 60 (60)

1–3 30 (30)

4–5 5 (5)

> 5 5 (5)

Site of falls

Home 15 (15)

Street 23 (23)

Garden 0

Other 2 (2)

Fear of falling
Yes 41 (41)

No 59 (59)
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When the test-retest reliability was examined on an item 
basis, excellent level was observed in all 13 items (p < 0.0001, 
Table 4). Furthermore, the test-retest reliability of the fall total 
score and the total score of the other scales was excellent and 
also turned out to be statistically significant (ICC: 0.999, p < 
0.0001) (Table 4).

In the statistical analysis conducted to determine the 
validity of the test, statistically significant correlations were 
observed for both the test results and the retest results 
(Table 5). The total scores of both the test and retest results of 
FRQ were determined to have a moderate positive correla-
tion with the TUG score (test: r = 0.451, p = 0.0001; retest: 
r = 0.441, p = 0.0001) and excellent correlation with the BBS 
score (test: r = –0.756, p = 0.0001; retest: r = –0.761, p = 0.0001) 
(Table 5).

Discussion

The results of our study, which was planned to adapt FRQ 
to Turkish and evaluate its validity and reliability, demonstrated 
that the questionnaire had high validity and reliability values.

Since no adaptation of FRQ to another language had been 
performed before, the results of our study were referred only 
to the original version of the questionnaire.

Rubenstein et al. [8] investigated the reliability of FRQ by 
studying 40 older individuals. They divided the participants 
into 4 age groups: 65–69 years, 70–74 years, 75–79 years, 
and 80 years and above. The number of individuals aged 
80 years and above was higher (n = 26). In our study, 100 sub-
jects aged 65 or more years, defined as older adults, were 
included, and no age grouping was performed. The mean 
age of the individuals involved was determined to be 70.92 
± 6.11 years. In the study conducted by Rubenstein et al. [8], 
the number of subjects who had not fallen in the previous 6 
months was 20 (50%), while there were 8 people (20%) who 
had fallen 1 time, 7 people (17.5%) who had fallen 2 times, 
4 people (10%) who had fallen 3 times, and 1 person (2.5%) 
who had fallen 6 times. In our study, 60% of the individuals 
stated that they had not fallen in the preceding 6 months. 
However, 30 participants (30%) had fallen 1–3 times, 5 (5%) 
had fallen 4–5 times, and 5 (5%) had fallen more than 5 times 
in the previous 6 months. The fall history was found to be 
similar in the individuals in our study. In the research by Ru-
benstein et al. [8], the fear of falling was observed to occur 
‘sometimes’ in 42.5% of the subjects, ‘not always’ in 45%, 
and ‘very often’ in 7.5%. In our study, a ‘yes’ or ‘no’ answer 
was sought to the question ‘Is there a fear of falling?’, and 
it was established that 41% of the individuals had a fear of 
falling. In our study, in which the fall rate was higher, the fear 
of falling was also detected at higher rates. Research to in-
vestigate the fear of falling in the elderly is needed.

Chronic illness, drug use, loss of muscle strength and 
balance, use of assistive devices, and urinary incontinence 
may significantly affect fall risk in older people [18, 20–22]. 
In the original study in which the questionnaire was devel-
oped, these factors were investigated, and it was deter-
mined that 49.5% of the individuals did not use assistive 
devices, 57.5% did not have urinary incontinence, and 50% 
took drugs with various contents [8]. In our study, many fac-
tors thought to have a relationship with falls were examined, 
and it was determined that 71% of the participants had vision 
problems, 61% wore glasses, 19% had urinary incontinence, 
73% suffered from a chronic disease and took a drug/drugs 
with various contents, and 21% used walking aids. In our 
study, in which the frequency of falls and the fear of falling 
were found to be higher, the frequency of problems that might 
be associated with falls was also observed to be higher.

In the original study, the authors also stated that the ques-
tionnaire could be used easily by specialist physicians for 
risk determination and it was significantly associated with 
many clinical examinations. This reveals once more the im-
portance of early detection of fall-risk-related situations, of 
taking necessary precautions, and of informing patients [8]. 
Such studies, as well as information from other validated 
questionnaires dedicated to the frequency and kind of help 
that older people need, can aid planning medical care in 
this very specific population and finally save the healthcare 
cost [23, 24].

In our study, the questionnaire items and total score val-
ues were observed to have high reliability. When the kappa 
values in the original study were examined on an item basis, 
the values were determined to vary between 0.30 and 0.80. 

Table 4. Test-retest reliability of FRQ and ICC values  
for FRQ, TUG, and BBS totals

FRQ items
Kappa coefficient 

(test-retest reliability)
p

1 1.00 < 0.0001

2 1.00 < 0.0001

3 1.00 < 0.0001

4 0.975 < 0.0001

5 0.978 < 0.0001

6 0.980 < 0.0001

7 1.00 < 0.0001

8 0.975 < 0.0001

9 1.00 < 0.0001

10 0.976 < 0.0001

11 1.00 < 0.0001

12 0.959 < 0.0001

13 0.954 < 0.0001

Total scores ICC

FRQ total score 0.999 < 0.0001

TUG total score 0.995 < 0.0001

BBS total score 0.99 < 0.0001

FRQ – self-rated fall risk questionnaire, ICC – intra-class correlation 
coefficient, TUG – Timed Up and Go test, BBS – Berg Balance Scale

Table 5. Correlations between FRQ totals and TUG  
and BBS scores

Measuring tools FRQ total (test) FRQ total (retest)

TUG
r 0.451 0.441

p 0.0001 0.0001

BBS
r –0.756 –0.761

p 0.0001 0.0001

FRQ – self-rated fall risk questionnaire, TUG – Timed Up and Go 
test, BBS – Berg Balance Scale
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In our study, the kappa values were found to vary between 
0.95 and 1 and to be perfectly compatible. The results of 
the present study also support those obtained from the 
questions asked in addition to the questionnaire. The high 
number of individuals with a fall history in the preceding 6 
months and the fear of falling were essential indicators that 
the participants provided fairly consistent answers. In the 
original study, the authors observed good consistency among 
some items, but low consistency in some other items. For 
example, in item 13, the kappa value was determined to be 
0.0139 (p = 0.321) for the parameter in which vision prob-
lems were explored. The reason for this was stated to be 
incompatibility between the patient statement and clinical 
examination findings. While individuals answered the ques-
tion related to vision problems in their reports as ‘no,’ clinical 
evaluations implied that the risk associated with vision was 
positive. In the reliability study of the questionnaire, the au-
thors stated that the majority of the assessment items were 
understood, but that the content related to vision in item 13 
was not understood very well, had low correlation with the 
clinical evaluations, and caused confusion. Therefore, they 
emphasized the requirement of removing the 13th item from 
the questionnaire, and they reduced the number of items to 12. 
In our study, as in the original FRQ test, all of the 13 items 
were investigated, and high reliability was determined in all 
of them.

To determine the validity of the questionnaire, correlations 
were examined with TUG and BBS, which are commonly 
used and considered as the gold standard in the assess-
ment of balance problems and fall risk in older individuals. 
A correlation at an excellent level was observed; the results 
demonstrated that FRQ was a very valid method to deter-
mine fall risk in older adults.

There are many older individuals in the society who do not 
know that they run a fall risk or that they need to undergo 
a health check on this issue. They are not aware of the situ-
ation until they fall or until they apply to a hospital for treat-
ment after a fall-related injury. With the increasing older popu-
lation, many different needs arise. One of these important 
needs is to take measures to minimize the risk of falls and 
fall-related injuries. It is critical to have scales or methods that 
allow individuals to examine and assess themselves before 
consulting a specialist physician. They will both reduce 
continuous hospital admissions and turn out very effective 
in decreasing hospitalization after falls by augmenting the 
awareness of patients and their relatives. FRQ is an easy-to-
use questionnaire developed for this purpose. It provides 
critical data for evaluating the fall risk in older adults and for 
consulting a specialist physician for a detailed examination, 
if necessary. In this study, the adaptation of FRQ to the Turk-
ish language and its validity and reliability were assessed, 
and the questionnaire was determined to have high validity 
and reliability.
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