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ABSTRACT

[I9TETE Fear of falling (FOF) is a critical and highly prevalent neuropsychological disorder in stroke
patients, confining the individual in mobility, activities of daily living, and communication. Screening and
detecting FOF is crucial in effective and efficient rehabilitation management. Considering that none of
the questionnaires that assess the FOF in patients with stroke are single-item, the present study was
conducted to design and validate a single-item scale (FOF rating scale [FOF-RS]) for a faster and step-by-
step screening of the FOF in stroke patients. Also, considering the impact of psychosocial factors such as
anxiety and depression on the fear of falling in these patients, they were controlled in this study.
In a cross-sectional study, 180 participants suffering post-stroke symptoms were
recruited from public and private rehabilitation clinics, including Rafideh Hospital, Logman Hospital,
Tajrish SHohada Hospital, Nizam Mafi Clinic, Hasti Clinic, and Iran Rehabilitation Faculty Clinic through
convenience sampling in Tehran City, Iran. Sampling was conducted within 3 months, between December
2021 and March 2022. The cut-off point and validity indicators were computed for FOF-RS, considering
FES-I (falls efficacy scale-international) as a criterion measure.
({5 Based on receiver operating characteristics curve analysis, the resulting cut-off point for the FOF-
RS (>3) had a satisfactory level of specificity (82.30) and sensitivity (77.61). Also, the positive predictive
¢ value and negative predictive value were 32.8 and 97.1, respectively.
Received: 01 Dec 2023 ¢ [SNENELT The FOF-RS has an adequate level of diagnostic accuracy and may well be used as a fast tool

Accepted: 23 Apr 2023 for screening FOF. Besides, it could assess step-by-step protocols in chronic stroke patients.

Available Online: 01Jan 2025 ©  [[GSMULIGE Stroke, Mass screening, Fear, Rehabilitation, ROC curve, Anxiety, Depression
P T PP RPN ]
* Corresponding Author:

Ebrahim Pishyareh, PhD.

Address: Department of Occupational Therapy, Pediatric Neurorehabilitation Research Center, University of Social Welfare and Rehabilitation
Sciences, Tehran, Iran.

Tel: +98 (21) 22180037
E-Mail: eb.pishyareh@uswr.ac.ir
Copyright © 2025 The Author(s);

This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

746



mailto:eb.pishyareh@uswr.ac.ir
https://orcid.org/0000-0002-2866-383X
https://orcid.org/0000-0001-9126-3612
https://orcid.org/0000-0001-7736-808X
https://orcid.org/0000-0001-7992-1272
https://orcid.org/0000-0002-2132-8529
https://orcid.org/0000-0002-4505-266X
https://rehabilitationj.uswr.ac.ir/index.php?slc_lang=en&sid=1
https://doi.org/10.32598/RJ.25.4.950.1
https://crossmark.crossref.org/dialog/?doi=10.32598/RJ.25.4.950.1
http://rehabilitationj.uswr.ac.ir/page/74/Open-Access-Policy
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

Winter 2025. Vol 25. Num 4

English Version
Introduction

ear of falling (FOF) is a psychological con-
dition associated with excessive concern
about losing balance [1]. This fear could
lead to uncertainty, decreased physical ac-
tivity, communication and balance, low
self-esteem, confined social interactions, and impaired
quality of life [2-4]. People who have had a stroke are
more likely than other people to be subjected to FOF [5,
6]. This condition can be due to the physical and cogni-
tive changes after a stroke [7]. In addition, stroke patients
often experience falling due to their balance problems
[2]. Studies have revealed a relationship between FOF
and earlier falls and balance problems in stroke patients
[8, 9]. Therefore, the fear of falling as one of the common
factors affecting the balance and quality of life of stroke
patients needs to be screened and managed early.

Also, FOF is a long-standing complication in stroke
patients, so nearly 60% of the patients who have expe-
rienced a stroke report some level of FOF after being
discharged [10]. Furthermore, about 50% of the patients
mentioned above still report the fear of falling 6 months
after the incident, though they are expected to develop
adaptations to the new condition [11, 12]. Therefore,
they impose an extra cost for the associated healthcare
arrangements [10]. With early and fast screening of the
FOF, its complications can be prevented, and the effect
of treatment protocols can be checked step by step.

Some well-accepted, valid, and reliable instruments
have been developed in this field, such as ABC (activ-
ities-specific balance confidence), falls efficacy scale
(FES), and falls efficacy scale-international (FES-I)
[13-15]. The ABC items are focused on balance confi-
dence in mobility (not fear while performing mobility)
[14, 16]. while FES and FES-I are more appropriate for
evaluating the fear concept [16]. However, it should
be noted that symptoms of fear of falling in social and
heavy bodily activities cannot be assessed via FES [17].
Therefore, FES-I could be considered a proper alterna-
tive tool to evaluate concerns of falling in various lev-
els of social activities [18], being widely employed as a
valid and reliable indicator to assess indoor and outdoor
activities [13, 19, 20]. Psychometric evaluation of this
tool for stroke patients has also been completed in the
Persian language, with high levels of validity and reli-
ability [13].
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Nevertheless, considering the cognitive and temporal
deficits experienced after stroke (up to 22% at 5 months
to 14 years after stroke) [21], the frequency and severity
of fatigue in these patients [22], complicated question-
naires (eg, FES-I ) may lead to confusion and lack of mo-
tivation to participate in surveys [23]. So, applying a fast
and accurate evaluation tool for fear of falling is essential.

Addressing this issue, several single-item scales have
recently been developed for rapid rating and comfortable
screening of FOF, but not in stroke patients. As a good
example, the FOF screening scale has been psychometri-
cally evaluated in older adults residing in nursing homes
[24] and another in young-old community-dwelling [25].
However, both scales have been developed in healthy
older people. Nonetheless, it should be considered that
aging and stroke are two entirely different phenomena.
Different nature of balance problems in stroke patients
due to asymmetry in the limbs caused by unilateral ne-
glect, and deficits in sensation, cognition, emotion and
motor planning, would be evidence enough. So, it would
be helpful to develop, evaluate, and validate single-item
scales for rapid screening of FOF in stroke patients.

To our knowledge, there is no accurate single-item tool
to assess FOF in stroke patients; therefore, the current
study was carried out to design and validate a single-
item scale to accurately and fast screen of FOF in stroke
patients.

On the other hand, taking into account the prevalence
and the effect of psychological factors, especially anxi-
ety [26] and depression [27], on the FOF in stroke pa-
tients, and according to conclusions in neuroscience and
motor control, psychological factors like depression and
anxiety act as direct confounding factors in disturbing
postural control strategy into internal attentional focus
in motor control. Also, according to the suggestions of
Meimandi and Schmid studies, for a more accurate eval-
uation of the FOF, in this study, these factors (anxiety
and depression) were also evaluated, and their effects
were controlled.

Participants and Methods
Study Design and Participants

The study followed a cross-sectional design in which
180 first-stroke patients (mean age: 55.90+12.86 years)
participated. They were recruited from rehabilitation
hospitals and clinics, including Rafideh Hospital, Log-
man Hospital, Tajrish SHohada Hospital, Nizam Mafi
Clinic, Hasti Clinic, and Iran Rehabilitation Faculty
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Clinic through convenience sampling, which was car-
ried out within 3 months between December 2021 and
March 2022. The main inclusion criteria were as fol-
lows: 6- to 48-month duration from the stroke, ability
to stand independently (for a minimum of 90 s), ability
to walk for a minimum of 10 m without assistive de-
vices, and obtaining scores >44 in star cancellation test
for measuring unilateral neglect [28], and >23 in mini-
mental status examination test [29]. If the patient did
not want to continue the evaluations, she/he would be
excluded from the study.

An experienced occupational therapist implemented
the FES-I (the questionnaire for creating low fear of
falling and high fear of falling groups), hospital anxiety
and depression scale (HADS) (grouping to control anxi-
ety and depression), and FOF-rating scale (RS) (newly
developed questionnaire) tests and completed the demo-
graphic questionnaire.

Sampling was done so that all the potential candidates
who met the inclusion criteria and visited the hospitals
and rehabilitation clinics were included in the 3-month
study.

To include the variables of anxiety and depression
from the beginning, two groups with a high FOF and
without a high FOF were considered. Then, the partici-
pants were allocated to these groups based on their level
of anxiety and depression. Participants with and without
anxiety and depression were also assigned to two groups
with and without a high fear of falling level. Before pro-
ceeding to statistical analyses, we ensured that the two
groups with high FOF and without high FOF levels did
not have any significant statistical difference in terms of
anxiety and depression.

Experiments were carried out in “Javad Movaffaghi-
yan Research Center laboratory,” and took 20-30 min-
utes on average (rest was given without restriction
whenever needed). Finally, raw data were processed and
analyzed using IBM SPSS statistics (Version 10), and
the comparisons between two groups with and without
high FOF for FESI and FOF-RS were carried out ac-
cordingly.

The study received approval from the university (IR.
USWR.REC.1397.179), and all participants completed
and signed the informed consent forms. All ethical con-
siderations of working with human samples were ob-
served.

Winter 2025. Vol 25. Num 4

Study Assessments
Falls Efficacy Scale — International (FES-I)

The 16-item FES-I is developed upon the original form
comprising 10 items from the FES questionnaire and 6
additional social activities items to assess troubles with
falling in outdoor and indoor activities. Each item is
scored with a 4-point Likert scale (1=not concerned at
all, 4=very concerned), thus a total score of 64 repre-
senting extreme concern for falling. The psychometric
properties of the Persian version have been examined in
stroke patients (0=0.78) [13]. Based on the previous lit-
erature, a score of 23 was set as the cut-off point for the
distribution of participants to low (<23) and high FOF
(=23) groups [18, 24, 30].

Hospital Anxiety and Depression Scale (HADS)

The HADS questionnaire comprises two sections,
within which HADS-A has seven questions for anxiety,
and HADS-D has 7 questions for depression. The ques-
tionnaire is a reliable tool for evaluating and screening
anxiety (r=0.74) and depression (r=0.70) in stroke pa-
tients [31]. Also, the Persian version of the HADS is a
reliable and valid measure for anxiety and depression
[32].

Fear of Falling-Rating Scale (FOF-RS): (Appendix 1)

FoF-RS has been designed to quickly screen an indi-
vidual’s fear of falling through a valid single-item scale
and facilitate respondent contribution. FOF over the last
6 months was quantified via a Preparation question. An
opening question would remind the respondent of their
FOF in the last 6 months, followed by the next question
regarding fear of falling in that period on a 0-10 scale (0
representing no fear of falling at all, and 10 represent-
ing a fear that keeps the individual from performing any
tasks. Also, for greater clarity, there is a visual analog
scale under the question so that the patient can better rate
her/his fear of falling.

Statistical Analysis

The normality of data was tested via the Shapiro-Wilk
test. Taking into account the distorting effect of anxiety
and depression, at first, the mean difference of these fac-
tors was compared in two groups of low FOF and high
FOF with an independent sample t test. Next, MedCalc
was utilized to analyze the ROC curve. Finally, FOF-
RS validity in stroke patients was determined based on
negative predictive value (NPV), positive predictive
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Table 1. Demographic characteristics of the participants (n=180)

Variables Value MeantSD Min-Max No. (%)
Age - 55.90+£12.86 16-83 -
Male = . 121(67.2)
Gender
Female - - 59(32.8)
Right - - 91 (50.6)
Affected hand
Left - - 89 (49.4)
Fall History 0 ( no history of fall) - - 131(72.8)
S 15D 1 (with one or more history of fall) - - 49(27.2)
Single - - 10(5.6)
Married - - 159(88.3)
Marriage status
Divorced - - 6(3.3)
Widowed - - 5(2.8)
Uneducated - - 7(3.9)
Education
Educated - - 173(96.1)
Sc - 53.06+4.07 44-64 }
MMSE - 26.6312.44 23-30 -
HADS-A - 5.55+3.96 0-17 -
HADS - D - 3.73+3.54 0-18
FES-I - 24.4249.44 16-64 -
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Abbreviations: Sc: Star cancelation; MMSE: Mini mental status examination; HADS-A: Hospital anxiety and depression scale —
anxiety subscale; HADS-D: Hospital anxiety and depression scale —depression subscale; FES-I: Falls efficacy scale-international.

value (PPV), area under curve (AUC), and specificity
and sensitivity.

Finding Cut-off Point for FOF-RS Via ROC Curve
Analysis

Results

Demographic information is summarized in Table 1.
According to the FES-I questionnaire cut-off point [23],
participant data were classified into two groups, includ-
ing stroke patients with low FOF (scores<23) and those
with high FOF (scores>23). No statistically significant
difference was observed in age, gender, cognition,
anxiety, depression, and fall history between these two
groups (Table 2).

Based on FES-I, receiver operating characteristics
(ROC) curve analysis revealed a 0.83% area under the
curve for stroke patients (Table 3, Figure 1). This result
proves the capability of this scale for screening FOF in
stroke patients. Also, the cut-off point 3 was determined
for stroke patients.

Agreement Between FOF-RS and FES-I in Assessing
FOF

Regarding the FOF-RS and FES-I agreement, results
revealed that in those with a low FOF, the agreement
was 82.3%; in those with high FOF, this agreement was

Ghorbanpour Z, et al. Scale for Screening Fear of Falling. RJ. 2025; 25(4):746-765.
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77.6% (Table 4). This agreement among stroke patients had acceptable compatibility levels.

Archives of
Figure 1. Area under the receiver operating characteristics of stroke patients (P<0.001) Rehabilitation

Table 2. Mean difference of variables between FOF © groups (FES-1<23) (n=180)

No. (%)/MeaniSD

Variables Sig.
FES-1<23 FES-1>23
Male 78(69) 43(64.2)
Gender 0.50(-0.66)
Female 35(31) 24(35.8)
0 hist f fall 86(76.1 45(67.2
Fall History Jlisi el (76.1) (67.2)
0.12(-1.53)
(6 months Ago) . .
1 (with one or more history of fall) 27(23.9) 22(32.8)

Variables FES-1<23 FES-1>23 Significant level
HADS-A 5.17+4.17 6.19+3.51 0.09
HADS-D 3.39+3.43 4.2943.69 0.10
MMSE 26.82+2.38 26.32+2.53 0.32

Sc 53.0343.63 53.11+4.74 0.89
Age 55.62+12.38 56.37+£13.71 0.70
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Abbreviations: Sc: Star cancelation; MMSE: Mini mental status examination; HADS-A: Hospital anxiety and depression scale —
anxiety subscale; HADS-D: Hospital anxiety and depression scale —depression subscale; FES-I: Falls efficacy scale-international.
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Table 3. Comparing FOF-RS with falls efficacy scale-international in diagnosing fear of falling

Area under the receiver operating characteristics

Scale Cut-off point4

AUC’ (SE) (95%CI)

Z statistics P (Area=0.5)

FOF-RS >3

0.83(0.03) (0.77-0.88) 10.58

<0.0001

AYouden index J, "Area under the curve.
85% area under the curve for brain stroke patients (P<0.0001).

Abbreviation: FOF-RS: Fear of falling-rating scale.

Sensitivity, specificity, PPV, NPV, and AUC for Screen-
ing FOF

The sensitivity for screening for fear of falling was
77.61%. Also, specificity in this regard was 82.3% (Table
5). Youden index J was calculated using MedCalc (>3).

Discussion

According to the plotted ROC curve, FOF-RS showed
good diagnostic accuracy for screening fear of falling in
stroke patients. The cut-off point “3” for screening fear
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of falling in stroke patients (with controlling anxiety and
depression) indicated excellent sensitivity and specificity.

This single-item scale has a unique capability of assess-
ing and screening fear of falling in stroke patients. Bel-
loni and Meimandi have developed single-item scales
for fear of falling in older people. The current study’s
results align with Belloni and Meimandi’s findings [25,
33] in older adults. However, the AUC and concordance
of this scale with FES-I are higher than the single-item
scale in Meimandi’s study.

Table 4. The Degree of agreement between fof-rs with falls efficacy scale-international in diagnosing fear of falling (n=180)

No. (7)
Scale Cut-off point FES-I
FES-1<23 FES-1>23 Total
FOF-RS<3 93(82.3) 15(22.4) 108(60)
FOF-RS
FOF-RS>3 20(17.7) 52(77.6) 72(40)
Total 113(100) 67 (100) 180(100)
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Note: Fear of falling-rating scale (FOF-RS) and falls efficacy scale-international (FES-I) had 77.6% agreement in diagnosing no fear

of falling among brain stroke patients and 82.3% agreement in accurately diagnosing the fear of falling.

Table 5. The Accuracy of Different Thresholds in FOF-RS Compared to Falls Efficacy Scale-International (FES-I) (Cut-off>23)

Scale Youden index J Associated Sensitivity Specificity PPV NPV
criterion (95% CI) (95% CI) (95% CI) (95% CI)
82.30
FOF-RS 0.59 >3 (65.8-86.9) (74.0-88.8) 32.8 97.1
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Abbreviations: PPV: Positive predictive value; NPV: Negative predictive value; FOF-RS: Fear of falling-rating scale;

FES-I: Falls efficacy scale-international.
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It seems that the appearance and number of items in
the scale of the present study are the reason for this dif-
ference. In addition to the main question, the current
scale has a preparatory question at the beginning and
a visual analog clarifying the question at the end (Ap-
pendix 3). Expanding the number of items on scales has
been proven to enhance diagnostic precision [34, 35].

Equally important is the concept of anxiety and depres-
sion, which is common in stroke patients and disturb the
assessments. Schmid [37] highlighted the importance of
managing anxiety and depression by occupational thera-
pists and associates in handling the essentials of post-
stroke care [36]. Also, the impact of confounding vari-
ables on the consistency of the tests has been underlined
in several studies [37, 38].

Additionally, according to conclusions in neuroscience
and motor control, psychological factors like depression
and anxiety act as a direct confounding factor in disturb-
ing postural control strategy into internal attentional fo-
cus in motor control [39, 40], so as an indirect mediator
in falling and FOF [9, 41].

Considering all the mentioned cases, it seems that con-
trolling these confounding factors (anxiety, depression)
in the present study can increase the scale’s diagnostic
accuracy. Also, the relationship between FES-I and psy-
chological factors such as anxiety and depression has
been reported in other studies [42, 43]. Therefore, it
seems that controlling these factors in the present study
and matching them in two groups with a low FOF and
a high FOF have increased the diagnostic accuracy of
the scale.

Conclusion

Fear of falling is a critical obstacle to an individual’s
social participation and communication [44-46]. It is a
highly prevalent phenomenon among stroke patients.
Therefore, its early and fast screening in activities of
daily living is an essential factor in post-stroke treat-
ment [47]. Regarding the findings of these studies, FOF-
RS can be considered a newly developed rating scale
to screen fear of falling and assessing the effectiveness
of step-by-step protocols in clinical settings for stroke
patients cost-efficiently in time and other required re-
sources.

Study Limitations

There were some limitations in completing the cur-
rent study: only stroke patients with acceptable levels of

Winter 2025. Vol 25. Num 4

walking ability (10 m) and cognition (MMSE>23) took
part in the study. So, the results are less generalizable to
stroke patients with lower physical abilities and cogni-
tion.

Study Suggestions

It is suggested that the same research study be done
in stroke patients with lower functional levels and other
neurologic disorders.

Clinical Implications:

Developing an easy-to-administer, fast, and valid scale
for screening fear of falling in stroke patients (with a
cut-off point) for the first time,

Facilitating the design and step-by-step assessment of
interventional protocols for fear of falling,

Early identification of at-risk stroke patients and early
and proper management of subsequent restrictions in ac-
tivities of daily life,

The first step is to consider anxiety and depression as
confounding factors in assessing the diagnostic accu-
racy of fear of fall scales.
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Appendix 1.
(FOF-RS)

(Fear of Falling- Rating Scale)

Name:
Surname:

Date of Birth:

Dear respondent, Please answer the following questions based on your experience over the last 6 months.
1. In the last 6 months, have you had a fear of falling in daily activities like indoor and outdoor ambulation?
O Yes

O No

2. If you were to rate your fear of falling over the last 6 months, how would you rate it? (Consider “0” for no fear at
all and “10” for the amount of fear that prevented you from any activity).

You may mark the scale below to show your fear from 0 to 10.

0 1 2 3 4 5 6 7 8 9 10

0 = No fear at all 10 = Totally stopping fear

Ghorbanpour Z, et al. Scale for Screening Fear of Falling. RJ. 2025; 25(4):746-765. 754
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1. Falls Efficacy Scale—International (FES-I)
2. Fall Efficacy Scale (FES)
3. Activities-specific Balance Confidence Scale (ABC)
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