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In most countries, the population is becoming 
older owing to increased life expectancy.1 
Thus, aging has become one of the challenges 
in the 21st century.2 Older adults are 

considered a specific group in the community 
since significant changes occur in the human 
body with age making older people more prone to 
impairments.3 Among these impairments are gait 
disorders including shuffling, imbalance, frequent 
falls, freezing, and staggering4 eventually leading 
to fallings and injuries.5 It was found that 27% of 
old people’s referrals to the emergency department 
are due to falls. Moreover, this number will reach 
40% by 2050 with the increasing aging population.6 

No national study has been conducted in Iran to 
determine the level of fear of fall (FoF) and the 
frequency. These challenges are both major concerns 
among older adults’ daily living and physical activity 
in healthcare systems worldwide.7,8 It decreases 
the quality of life, thus raising the economic 
consequences and old-age dependency ratio.9–12 The 
FoF is one of the main causes of falling, which is 
stated as fear of falling in the future.5 In fact, FoF 
is more than a psychological consequence owing 
to the past fallings. Recent studies have focused on 
the question, which always occurs first, falling or 
FoF?13 However, studies have mainly focused on 
the experience of falling rather than FoF.14 Between 
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A B S T R AC T
Objectives: Older people have a fear of falling, which is far more difficult than falling 
itself. We measured the extent of this feeling using a short and valid Falls Efficacy 
Scale-International (FES-I) 7-item questionnaire for the aging community in Iran.  
Methods: The present psychometric work deals with outlining the validation and 
translation of FES-I (short version) among 9117 Persian-speaking elderly people with a 
mean age of 70.2±8.3 years (54.1% female and 45.9% male) in July 2021. Investigations 
were performed on confirmatory factor analysis, exploratory factor analysis, internal 
consistency, and construct validity along with test-retest reliability, receiver operating 
characteristic analysis, inter-rater, and convergent validity. Results: 72.4% of the 
subjects were living alone, 92.9% required support in activities of daily living , and 
93.0% experienced falling in the past two years. A one-factor solution was assigned by 
exploratory factor analysis for FES-I. Thus, this model was proved by the confirmatory 
factor analysis with valid fit indices. Based on Cronbach’s alpha, intra-cluster correlation 
coefficient, and McDonald’s omega (≥ 0.80), internal consistency was confirmed. The 
exact cut-off value was represented by the receiver operating characteristic analysis for 
male/female and between with/without fear of falling among older samples with higher 
measures of specificity and sensitivity. Moreover, a significant effect of age, aging in place, 
loneliness, hospitalization rate, frailty, and sense of anxiety (effect size ≥ 0.80, p ≤ 0.05) 
on fear of falls was detected using analysis of variance. Conclusions: The psychometric 
properties of the original scale were preserved by the Persian version of FES-I seven 
items as a self-reported measure of fear of falling.  It could be assuredly a measure in both 
community and clinical settings. The possible uses and limitations of the Iranian FES-I 
were also discussed.
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20% to 39% of the individuals with previous falling 
experience possess a greater FoF.15 As a syndrome,16 
the FoF was occasionally reported in older persons 
without any falling history.16,17 FoF is insignificantly 
observed in all society members; however, this fear 
increases with age.

Towards the end of life, the prevalence of FoF 
was estimated12 within 20–60%.17 An individual’s 
confidence in his balance is reduced by FoF;18 thus 
limiting the physical activities and some activities of 
daily living (ADl) at the end of life.19 Moreover, the 
old-age dependency ratio is increased disrupting his/
her social relationships and thus social isolation.20 
Falls Efficacy Scale-International (FES-I) is one of 
the most extensively utilized tools to measure the 
FoF, which has two versions with 16 and seven 
items. Our study sought to determine and validate 
the psychometric indices of the new FES-I version 
(short version) in the old population of Iran. The 
short FES-I version is not validated nationally in Iran 
and is more appropriate for randomized controlled 
trials (RCTs) and clinical settings.21–23

M ET H O D S
This cross-sectional analytical study was performed 
for instrumental and psychometric validation. 
Farzanegan Daily Caring Foundation (FDCF) in 
the south of Iran was chosen as the community for 
the study, which includes 17 500 members > 60 
years old. The psychometric study of Auais19 was 
considered based on area under the curve (AuC) 
index (≥ 0.85), alpha (type I error) 0.05, beta (type 
II error - power) 0.98 with higher sensitivity and 
specificity of 90% (specificity and sensitivity fixed 
at ≥ 0.90). The sample size was considered as 9120 
participants with a dropout of 25% utilizing PASS 
software V.15, 2021 (NCSS ltd. Co., Kaysville, 
utah, uSA).24,25 This sample size was selected in the 
population of the FDCF, by entering the eligible 
older participants’ names into Microsoft Excel, 2010. 
The individuals were categorized under a code based 
on the inclusion criteria. Then, a random table was 
selected to choose the sample.

Participants were included in the study if the 
following criteria were met: aged 60 and above, no 
effective cognitive impairment through Montreal 
Cognitive Assessment’s score +26 for assessment 
of cognitive disorders (range = 0–30), ability to 
communicate with interviewers and have the verbal 

ability, willingness to participate in the study, and 
being a permanent member of FDCF. Participants 
were excluded from the study if they died in the 
study period, left the FDCF, non participation as 
per the decision of the physician because of severe 
illness, unwillingness to participate, and leaving  
the interview.

A demographic questionnaire included sex, age, 
level of education, marital status, chronic illness, 
ADl, aging in place (AiP), hospitalization caused 
by falling (HF), and its rates (HR). Depression and 
anxiety were screened through Geriatric Depression 
Scale and Geriatric Anxiety Inventory (GAI). 
During the study, three participants died. The 
FES-I is globally utilized to measure FoF. It has two 
versions including the long version with 16 items and 
the short version with seven items.26,27 The reliability 
and validity of the long version were investigated and 
approved in several studies.26–28 The long version 
was hard to answer by the older persons owing to 
more questions. Thus, the short version of FES-I was 
recently designed and validated.29 Its items represent 
fear of getting undressed or dressed, taking a shower 
or bath, going up or downstairs, getting in or out 
of a chair, walking up or down a slope, reaching for 
something above your head or on the ground, and 
going out for a social event. The four-option answers 
were within the range “not at all concerned1” to “very 
concerned5”, with the scoring range of 7–28. A high 
FoF is represented by the highest score, 28. The short 
version has not yet been extensively validated in the 
Iranian aging community. In addition to completing 
the FES-I, seven items, the samples also completed 
uClA loneliness, SHARE frailty, Geriatric 
Depression Inventory, GAI, and AiP in the second 
half of 2021.

using the protocol of the World Health 
Organization, the research tools were translated/
back-translated and validated after making the 
arrangements and obtaining permission from the 
FES-I’s designers. Based on this protocol, two 
independent Persian translators translated the 
original English version of the scale initially. Then, 
the FES-I were assessed, and an agreed version was 
achieved through a meeting with translators. The 
questionnaire’s face validity was studied during 
an interview with 10 older literate samples (with 
at least a bachelor’s degree). The participants were 
requested to review the difficulty level and the 
ambiguity and appropriateness of the seven items. 
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They were also asked to submit any suggestions 
to clarify the items’ ambiguity. By confirming the 
face validity, the content validity ratio (CVR) and 
then the content validity index (CVI) were used to 
assess content validity. Based on the lawshe Table, 
using 10 evaluators yields the acceptable CVR limit 
of 0.60. likewise, the validity index of the overall 
content of the tool is determined by the items’ mean 
validity index.30 We found the CVI of ≥ 90% for 
each item and 94% for the whole scale. A copy of 
the questionnaire was sent to each translator and 
translated into English after proving the content and 
face validities. The English versions were obtained 
under the supervision of two academic members 
of the institute and a single version was extracted, 
which had the most alignment with the original 
version. For final approval, it was then returned to 
the original designer. The FES-I and other tools were 
completed and received by 9117 participants in the  
next stage.

Entering the data into SPSS (IBM Corp. Released 
2021. IBM SPSS Statistics for Windows, Version 
28.0. Armonk, Ny: IBM Corp.) exploratory factor 

analysis (EFA) technique was utilized by Varimax 
and Quartimax rotation and scree plot to determine 
the construct validity in the first stage and identify 
the factors scales.31 For utilizing the EFA method, 
the assumptions should be examined including the 
Kaiser-Meyer-Olkin test (KMO) for adequacy of the 
sample sizes, normality of data, and Bartlett’s test of 
sphericity. Then, an observed correlation matrix was 
compared with the identity matrix.31 This validity 
was assessed by confirmatory factor analysis (CFA) 
in the second stage and principal component analysis 
(PCA) to examine the model fit indices. In the 
third stage, McDonald’s omega, Cronbach’s alpha, 
and Pearson correlation were used to test the FES-I 
internal consistency. Also, to assess the instrument’s 
internal reliability, the intra-cluster correlation 
coefficient (ICC) was examined. Finally, receiver 
operating characteristic (ROC) analysis, DIFF, 
youden’s J, and D value were used to determine the 
FES-I seven items cut-off points. The current study 
was based on the Helsinki Convention (2013) as 
well as the STROBE checklist. It was approved 
by the Ethics Committee of Shiraz university 

Table 1: The one-way analysis of variance for health and demographic factors (N = 9117, p ≤ 0.05).

Factors Source of 
variation

Mean 
(SD)

Sum of 
squares

df Mean 
square

F Effect 
size

p-value

Age per year Between groups 70.2 (8.3) 188261.3 40 4706.5 24764.245 0.991 0.001
Within groups 1724.9 9076 0.1

Total 189986.2 9116
Aging in place Between groups 64.3 (24.5) 166958.8 78 2140.4 840.120 0.879 0.001

Within groups 23027.4 9038 2.5
Total 189986.2 9116

Hospitalization 
rate 

Between groups 4.1 (1.5) 175834.4 7 25119.2 16168.229 0.926 < 0.001

Within groups 14151.8 9109 1.5
Total 189986.2 9116

Need to activities 
of daily living

Between groups 16.7 (2.6) 44963.4 1 44963.4 2826.047 0.237 0.001

Within groups 145022.8 9115 15.910
Total 189986.2 9116

loneliness Between groups 61.6 (7.6) 158506.5 31 5113.1 1475.638 0.834 0.001
Within groups 31479.7 9085 3.4

Total 189986.2 9116
Sense of anxiety Between groups 2.5 (0.5) 155002.6 5 31000.5 8073.646 0.816 < 0.001

Within groups 34983.6 9111 3.8
Total 189986.2 9116

Frailty Between groups 2.9 (1.4) 165263.5 4 41315.8 15227.709 0.870 < 0.001
Within groups 24722.7 9112 2.7

Total 189986.2 9116
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of Medical Sciences (IR.SuMS.SCHEANuT.
REC.1401.009). Oral and written informed consent 
was acquired from all the participants.

R E SU LTS
The older persons (9117 participants) had a mean 
age of 70.2±8.3 years (54.1% female and 45.9% 
male) and the highest frequent education level 
was no formal schooling (47.7%). About 43.0% 
were widows. Approximately 72.4% lived alone 
and 93.0% had a falling experience in the past two 
years. The mean±SD score of HR per year caused 
by falling was 401.0±0.02 (66% ≥ 4 times per year, 
no difference was found between males and females,  
p = 0.075). About 93.0% and mostly women needed 
support in ADl (56.1%). Approximately 97.0% 
were covered by the pensioning system. The mean 
(SD) score of FES-I was 19.8 (4.6) (range = 7–28), 
which was higher among the participants. Among 
the oldest samples, this score was higher (+80), 
with a mean score of 27.7±0.7. The older samples’ 
loneliness and anxiety were also calculated in 
addition to FES-I and the mean scores were obtained 
as 2.5 (range = 0.5, SD = 1.6) and 61.6 (range = 
20–80, SD = 7.6), respectively. It was also indicated 
the results of analysis of variance could clarify the 
effect of each demographic and health variables size 
on the total score of FES-I, short version. Table 1 
shows the effect size via partial Eta squared as 88.0% 
for AiP, 99.0% for the age, 93.0% for HR, 83.0% 
for loneliness, 24.0% for need for ADl, 87.0% for 
frailty, and 8.02% for sense of anxiety. Moreover, no 
statistically significant difference was found between 
older women and men in FES-I (p ≥ 0.05).

The skewness score was between ± 1, for which 
an acceptable amount was considered as < 2 by 
Tabachnick and Fidell,32 indicating the normality 
of distribution for the data. The correlation matrix 
represented most correlations > 0.41. Moreover, 
the KMO value was 0.906 (p < 0.001), which 
was higher than the recommended threshold of 
0.6.33 The construct validity of FES-I was based 

on EFA utilizing four extracting models including 
generalized least squares (GlS), PCA, unweighted 
least squares (ulS), and maximum likelihood (Ml) 
with equamax and varimax rotation. Since only one 
component was extracted, the solution could not 
be rotated. The Eigenvalue was 75.7, and the total 
explained variance was 67.4%. The mean factor and 
communalities scores for the items were 0.65 and 
0.504, respectively.

In the next stage, CFA was conducted utilizing 
AMOS-24 to evaluate the one-factor structure 
presented in the former step.16 As seen in Table 2, 
considering the main goodness of fit indices, the 
FES-I factor structure for the obtained model was 
good. Moreover, the chi-square was significant (p < 
0.001). The AGFI was 0.90 along with the relative 
chi-square of 9.69, Tucker–lewis index of 0.95, IFI 
of 0.92, NNFI of 0.90, CFI of 0.90, GFI of 0.90, and 
RMSEA of 0.005. Furr recommended that the CFA 
fit indices need to include standardized loadings of 
≥ 0.80.34 Figure 1 shows the final explained model.

Table 2: The goodness of the extracted model’s fit indices for the FES-I seven items.

Chi2 df Chi2/df Sig. RMSEA AGFI TLI IFI NNFI GFI CFI

9.691 8 1.784 0.001 0.005 0.90 0.95 0.92 0.90 0.90 0.90

FES-I: Falls Efficacy Scale-International; AGFI: adjusted goodness of fit index; GFI: goodness of fit index; RMSEA: root mean square error of approximation;  
IFI: incremental fit index; NNFI: non-normed fit index; TLI: Tucker–Lewis index; CFI: confirmatory fit index.

Figure 1: Path diagram for the confirmatory factor 
analysis of Falls Efficacy Scale-International (FES-I) 
seven items.
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In Table 3, a comparison was made on the 
convergent validity of FES-I seven items and Iranian 
versions of uClA loneliness (0.84), GAI (0.90), as 
well as SHARE frailty (0.93) (p < 0.001).

The seven items demonstrated the internal 
consistency of moderate to high between the items 
and with the total score [Table 4]. The significance 
level for all the path coefficients was p < 0.010. 
The FES-I scale represented excellent reliability. 
The Cronbach’s alpha was 0.94 along with the 
McDonald’s omega of 0.84 for the entire scale  
(p < 0.001), Fleiss’ kappa of 0.73, ICC of 0.81, and 
weighted kappa of 0.75.

Table 4 represents the AuC, the specificity, 
the sensitivity, as well as the cut-off points for the 

FES-I 7-item. As shown, the cut-off point of the best 
differentiates with FoF and without it in women and 
men was 15.5 and 15.0, respectively. youden’s J, D 
value (Euclidean distance), and DIFF indices are 
used to diagnose the best cut-off point of the tests and 
assess the biomarker effectiveness.34 The youden’s J 
close to 1 while D value and DIFF close to 0 indicate 
the optimal cut-point value. According to Table 4, 
the estimated cut-off points are applicable.35,36

According to the ROC curve, the independent-
group area differences for men-women, with/
without ADl, HF, and HR (yes and no) were 
-0.314, -0.204, 0.201, and -0.322, respectively (p < 
0.001). According to Kisvetrová et al,37 the groups 
had perfect discrimination (no overlap in the two 

Table 3: The Pearson’s correlation coefficient between items of FES-I and total score.

Variables 1 2 3 4 5 6 7 GAI UCLA 
Loneliness

SHARE 
frailty

Item_1 1
Item_2 0.41** 1
Item_3 0.41** 0.42** 1
Item_4 0.42** 0.43** 0.43** 1
Item_5 0.41** 0.43** 0.42** 0.42** 1
Item_6 0.41** 0.42** 0.41** 0.41** 0.41** 1
Item_7 0.43** 0.42** 0.42** 0.44** 0.42** 0.42** 1
Total score 0.71** 0.71** 0.71** 0.72** 0.71** 0.71** 0.72** 0.90*** 0.84*** 0.93***

** Correlation is significant at the 0.010 level (two-tailed).*** Correlation is significant at the 0.001 level (two-tailed).  
FES-I: Falls Efficacy Scale-International; GAI: Geriatric Anxiety Inventory; UCLA: University of California, Los Angeles.

Table 4: The AUC, sensitivity, specificity, and Youden’s J index for possible cut-off points of FES-I seven items.

Variables AUC1 95% CI Mean 
(SD)

Pa Cut-off 
point 

(≥)

Sensitivity Specificity Youden’s J D Value DIFF

Lower
bound

Upper 
bound

FES-I 
(Men)

0.707 0.691 0.720 19.8 
(4.6)

0.001 15.0 0.845 0.754 0.600 0.216 0.091

FES-I 
(Women)

0.721 0.711 0.745 19.8 
(4.5)

< 0.001 15.5 0.840 0.748 0.601 0.224 0.092

No need 
to ADl

0.547 0.473 0.622 11.8 
(2.3)

0.002 15.5 0.751 0.982 0.733 0.249 0.231

Need to 
ADl

0.751 0.741 0.763 20.4 
(4.1)

0.002 18.5 0.830 0.573 0.403 0.352 0.257

HF (No) 0.961 0.947 0.975 11.2 
(0.9)

< 0.001 10.0 0.989 0.595 0.584 0.175 0.394

HF (yes) 0.761 0.750 0.772 20.5 
(4.1)

< 0.001 18.0 0.836 0.534 0.370 0.381 0.302

HR (≤ 3) 0.931 0.918 0.943 14.49 
(2.1)

0.001 15.5 1.000 0.856 0.921 0.856 0.777

HR (≥ 4) 0.814 0.793 0.835 22.6 
(2.5)

0.002 19.5 0.870 0.551 0.421 0.332 0.319

aTwo-sided Chi-squared test, p ≤ 0.05; DIFF = abs (sensitivity– specificity); D Value or K-Index = Sqrt ((1-Sensitivity)2 + (1-Specificity)2)35; Independent-group area 
difference under the ROC Curve = -0.014 (p < 0.003); ACU: area under the curve;  ADL: activities of daily living; HF: history of falling experience in the past two 
years; HR: hospitalization rate per year due to falling.
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distributions) and the ROC plot passed through the 
upper left corner. It was indicated that the FES-I, 
the specific cutting points of each group should be 
separately considered along with the two groups’ 
powerful discrimination.

D I S C U S S I O N
We studied the psychometric features of the FES-I 
short version and its cut-off points to older samples’ 
health levels in Iran. We found an acceptable 
internal consistency, accuracy, reliability, structure, 
and convergent validity for this work (p ≤ 0.050). 
The acceptability results represented the fixed 
effects of loneliness, anxiety, frailty, AiP, age per 
year, and HR with an effect size of > 0.80 on aging 
FoF, except ‘need to ADl’ (< 0.30) (p ≤ 0.001). 
The structure analysis included the items in one 
factor with an Eigenvalue close to 1. Moreover, the 
extracted models were PCA, ulS, GlS, and Ml. 
It was found that this one-factor model was the 
best by fit indices (mean of indices ≥ 0.9) and the  
RMSEA< 0.05 (p = 0.010).

High internal consistency of FES-I was found 
in the results, like previous studies38–39 of the 
long version including an acceptable inter-item 
correlation as McDonald’s omega = 0.84 and ICC 
= 0.81. For assessing the inter-rater and test-retest 
reliability, a good consistency was found between 
the results and the original version of FES-I, 
CVI-CVR ≥ 0.6. It also has enough accuracy for 
use in clinical trials and studies with acceptable 
SEM. Furthermore, investigating the convergent  
validity revealed a moderate to high correlation 
between the total score of FES-I, which was 
consistent with other instruments in the similar 
studies such as SHARE frailty40,41, GAI42,43 and 
uClA loneliness44–46 except GDS, which was not 
statistically significant (p = 0.675).

The results of the ROC analysis revealed the 
adequate discriminative validity of the total FES-I 
score to classify various demographic levels and 
health statuses (male/female, with/without ADl, 
HF, and HR). The results revealed that the cut-off 
point was 15.0 and 15.5 for older men and women, 
15.5 represented no need for ADl from the need to 
ADl with 10.0. Moreover, the cut-off points of 18.0 
differentiates having HF from no HF experience 
with 10.0, and 19.5, HR (≥ 4) from HR (≤ 3) with 
15.5 (all with a sensitivity of > 0.75). Researchers 

and clinicians can use cut-off points for designing 
personalized treatment plans and RCTs for the 
older persons, by recognizing the features like the 
FoF level. Proper diagnosis and relevant treatment 
are not provided for the oldest adults with FoF since 
their amount of FoF is not measured accurately, 
which is highly suffering for them. Hence, complete 
identification of FoF can improve their life quality. 
The results of our study have similar points to the 
current version of FES-I (short version) in other 
languages (i.e., Arabic, Cantonese in mainland of 
China, Portuguese, Taiwanese, Japanese, Igbo, and 
Czech) in psychometric properties. These studies 
have not attended to the cut-off points of a short 
version of FES-I, whereas this paper has extracted 
the scores on gender base, HF experience, and 
experience of hospitalization. The Mandarin and 
Bahasa Melayu versions of FES-I have indicated the 
different distribution of items and factor loading 
from the results of our study as well.47–52

C O N C LU S I O N
We assessed the psychometric features of the short 
version of FES-I. According to our findings, the 
Persian version of FES-I is a reliable and valid 
instrument to measure older adults’ FoF in clinical 
and community sceneries. Furthermore, levels of 
FoF are categorized by this scale in terms of severity. 
Further studies are required to validate FES-I in 
various sub-cultures in Iran. Adequate precautions 
should be considered while generalizing the results of 
our study to other populations and RCTs, particularly 
about the cut-off point score. The age classification 
was not considered in the inclusion criteria, which 
could be considered a limitation of our study. Hence, 
it was suggested to consider old-old persons (+80) in 
future research. Besides, the women’s specific biology 
and the higher falling prevalence among them at the 
end of life were considered. In the present work, an 
important part of the samples was aging females. 
However, the specific cut-off points and uses of this 
tool in various sub-groups of older women such as 
older people with cognitive disorders, older adults 
living in nursing homes, and someone who had a 
history of falls must be examined in future studies.
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