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B . ABSTRACT

Objectives: The elderly residents of nursing homes experience falling at least once a year. The
fear of falling influences the quality of life and causes limitations in their daily living activities.
Therefore, this study aimed to translate the Falls Efficacy Scale (FES) and investigate its
validity and reliability in the elderly Iranian residents of nursing homes.
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Available Online: 01 Sep 2019 : Methods: The current methodological study was conducted on 100 healthy 60-87 years older
:  adults in Tehran City, Iran. The subjects were selected by convenience sampling method. The
translation was conducted using forward-backward procedure. The face and content validities
of the scale were determined by impact score, Content Validity Index (CVI), and Content
Validity Ratio (CVR). We established the construct validity by Exploratory Factor Analysis
(EFA), applying principal component analysis by varimax rotation. The scale’s convergent
validity was examined using the Spearman correlation coefficient with the Falls Efficacy
Scale-International (FES-I) and Single Item Question (SIQ). Cronbach's o and Intra-Class
Correlation (ICC) were calculated to investigate the scale’s internal consistency and test-retest
reliability. There were 4-7 days of interval for assessing the test-retest reliability.

Results: The CVR and CVI of all items were greater than 0.57 and 0.79, respectively. The

obtained results suggested an impact score higher than 1.5 for each item. The EFA results

- indicated two factors in the FES. Convergent validity revealed very high to high correlation

Keywords: ¢ between the FES and FES-I (tho=0.92, P<0.0001), and SIQ (rho=0.72, P<0.0001). Excellent

Accidental falls. Geriatric internal consistency (0=0.95) and test-retest reliability (ICC=0.98) were reported for the scale.

assessment, Nursing homes, Discussion: The obtained results indicated that the original version of FES was a reliable and
Psychometrics, Translations * valid tool for assessing the fear of falling among the elderly residents of nursing homes.
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Highlights
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e The Falls Efficacy Scale has an appropriate translation and acceptable content validity.

e The Falls Efficacy Scale is a two-dimensional tool conducted in the elderly residents of nursing homes.

e This reliable scale has acceptable internal consistency and excellent test-retest reliability.

Plain Language Summary

One of the most common problems in seniors living in nursing homes is falling. The anticipatory fear of falling leads
to depression, reduced self-esteem, and limitations in daily living activities. The Falls Efficacy Scale (FES) is useful for
all therapists, especially occupational therapists, physical therapists, and physicians who work with older adults. A total
of 100 healthy elderly participated in this study. The findings suggested that the FES is a valuable scale for assessing

the fear of falling in the elderly residents of nursing homes.

1. Introduction

s defined by the World Health Organization

(WHO), people aged >60 years are regarded

as older adults. In Iran, in 2015, about (10%)

of the population aged >60 years, and this rate

will reach (33%) in the next 35 years. Ap-
proximately (30-50%) of the elders living in nursing homes
experience at least one fall per year, and (40%) of them expe-
rience more than one fall annually [1, 2]. One of the most fre-
quent problems in older adults is the Fear of Falling (FOF).
The prevalence of FOF as an anticipatory fear of falling in
older adults is equal to (29-76%) [3].

FOF can lead to the loss of self-esteem, depression, limita-
tions in Activities of Daily Living (ADL), restricted mobility,
and balance performances. Falls reoccur without controlling
these symptoms, and the level of performance will be com-
promised; therefore, the diagnosis and prevention of FOF
are of particular importance. Numerous studies investigated
FOF, and a wide range of tools (single item scales and more
complex and precise tools) are available to assess it [4, 5]. De-
spite their simplicity and validity for evaluating FOF in older
adults, the Single Item Question (SIQ) tools fail to discover
the extent and variability of FOF [5]. The Activities-specific
Balance Confidence (ABC) scale assesses confidence in the
balance as self-efficacy for performing indoor and outdoor
activities. This scale provides individuals’ capacities to carry
out activities based on Bandura’s self-efficacy theory and
emphasizes self-confidence [6].

The Falls Efficacy Scale (FES) developed by Tinetti et al.
assesses perceived confidence in avoiding falls while per-
forming the Basic Activities of Daily Living (BADL) in old-
er adults. Therapists or individuals can complete this easily

administered scale [7]; however, it is inappropriate for older
adults who spend time outside the house and have high mo-
bility [5]. Acceptable validity and reliability have been report-
ed for the original version of FES and modified versions in
diverse languages and cultures [8-10]. The Swedish version
of FES (FES-S) was cross-culturally adapted and validated
in community-dwelling elder adults in Iran [11]. Addition-
ally, the original version of FES was translated and validated
in community-dwelling elder adults in Iran; however, its
comprehensive validity and reliability must be investigated
before considering it as a useful scale in the future clinical
and research settings [12]. Examining the underlying factor
structure of a scale improves its precision and refinements.
Therefore, because of an increase of older adults’ population
in nursing homes, the current study aimed at translating and
determining the reliability and validity of FES in the elderly
Iranian residents of nursing homes [1].

2. Methods

The current methodological study was conducted in Teh-
ran City, Iran, in 2017. The $tudy participants were selected
based on convenience sampling method. The inclusion cri-
teria were people aged >60 years, the cognitive level of >21
according to Mini-Mental Status Examination (MMSE),
walking ability for >10m, a residence history of >6 mon in
nursing homes, and ability to understand and communicate
in the Persian language [13]. The study participants would
be excluded if they were unwilling to participate in the study
or absent in the second assessment. The minimum sample
size was 5 to 10 times higher than the number of items in
the scale. Therefore, 100 healthy 60-87 year-old elder adults
were selected in about 6 months.

Fadavi-Ghaffar M, et al. The Validation of Persian FES. IRJ. 2019; 17(3):197-206.
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All the study participants were assessed in the morning,.
The Falls Efficacy Scale-International (FES-I), FES, and
SIQ were randomly applied by an experienced occupa-
tional therapist. The average time for assessments was
15 min. The study participants were assessed twice with
a 4-7 day time interval based on similar articles [7, 14].

Study instruments
Falls Efficacy Scale (FES)

The FES has been developed by Tinetti et al. to evalu-
ate the perceived confidence in avoiding falls while per-
forming indoor BADL. This scale consists of 10 items,
and each item is scored from 1 (very confident) to 10
(not confident at all). The total score, obtained by sum-
ming up the item scores, ranges from 10 to 100. A total
score of greater than 70 indicates FOF in the person [7].

Single Item Question

This simple question assesses FOF by asking: “Were
you afraid of falling in the past 6 months?” the “yes” an-
swer is followed by the question: “Did you avoid certain
activities due to FOF?” the potential answer is yes/ no [5].

Falls Efficacy Scale-International

This scale provides information about FOF while
performing indoor and outdoor basic and instrumental

FES
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Figure 1. The process of translating FES according to IQOLA protocol
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activities. The FES-I consists of 16 items (10 items of
the original FES and 6 additional items regarding social
activities); each item is scored on a 4-point (1=not con-
cerned at all, 4=very concerned) Likert-type scale. The
summation of scores provides a total score of 16 (the ab-
sence of FOF) to 64 (the extreme concern of FOF) [15].

Translation protocol

First, permission was obtained from the tool developer
(Tinetti). Then, according to the International Quality of
Life Assessment (IQOLA) protocol, two professional in-
dividuals in English translated the scale into Persian. Af-
ter making necessary revisions, the preliminary forward
translated version was produced. In the next stage, the
scale was back-translated into English, and after the rec-
onciliation of problematic items, the final version of FES
was produced (Figure 1), Persian version in Appendix 1.

The obtained data were analyzed in SPSS. Kol-
mogorov-Smirnov Test was applied to assess the data
distribution (P<0.05). To investigate the content validity
of the translated scale, 10 occupational therapists with
at least 5 years of professional experience in elders’ re-
habilitation were requested to qualitatively express their
opinions. In the quantitative method, according to the
Lawshe table for determining the minimum Content
Validity Ratio (CVR), items with CVR>0.75 were in-
cluded. Moreover, Content Validity Index (CVI) values

I Final forward version I

|

Reconciliatiion of problematic items:
(Panel session with scientific team)

l

Rating of equivalence of both back translated versions

g e
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0f>0.79, <0.79, and (0.79-0.70), were considered as ac-
ceptable, unacceptable, and questionable, respectively.
Face validity was examined by the opinions of 10 elder
adults in qualitative method, and impact score was cal-
culated in the quantitative method. Impact scores of >1.5
were considered acceptable [16].

Construct validity was examined by conducting Ex-
ploratory Factor Analysis (EFA) using principal compo-
nent analysis method by varimax rotation. The appropri-
ateness of the samples and factor analysis was assessed
by the Kaiser-Meyer-Olkin (KMO) test and Bartlett’s
test of sphericity. Factors were determined according to
eigenvalues >1 and the absolute loading values of >0.4.
Convergent validity was evaluated by the Spearman’s
rank correlation coefficient between the FES, and FES-I
and SIQ. The strength of correlation based on Munro’s
guideline was determined as >0.9, (0.89-0.68), (0.67-

Table 1. Descriptive statistics of participants (n=100)

Iranian [Ziehabilitation Blournal

0.36), and <0.35, indicating very high, high, moderate, and
low values, respectively [17, 18].

The Cronbach's o coefficient and Intra-Class Correlation
(ICC) were used to investigate the internal consistency and
test-retest reliability of the scale, respectively. The Cron-
bach's a coefficient was set as acceptable at >0.70, and ICC
values above (0.75) and (0.6-0.74) indicated excellent and
good reliability, respectively. The scales precision was ex-
plored by measuring the Standard Error of Measurement
(SEM), by this formula as SEM=SD/1-ICC. Furthermore,
the Minimal Detectable Change (MDC) as the change that
is beyond the measurement error was calculated at a (95%)
confidence interval, as follows: MDC, =SEMX /f;<1_96.
The SEM values of <10% of the maximum score of the scale
indicate acceptable absolute reliability. Ceiling and floor ef-
fects were determined considering the acceptable level of
<15%7119, 20].

Variable Mean+SD Range
Age () 77.88+5.90 60-87
Weight (kg) 66.01%5.48 54-77
Height (m) 1.60£0.06 145-176
MMSE score 23.99+2.40 21-29
The first assessment 36.55+12.86 16-62
FES-I score
The second assessment 29.98+8.44 16-49
The first assessment 50.01+30.02 10-97
FES score
The second assessment 51.73+27.46 11-99
Variable No. (%)
Male 63(63)
Gender Female 37(37)
. Under diploma 68(68)
Education level Diploma 32(32)
Living arrangements Alone 92(92)
With spouse/ relative 8(8)
Yes 64(64)
SIQ score No 36(36)
1 8(8)
Number of falls 2 11(11)
>2 41(41)
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MMSE: Mini-Mental Status Examination; FES-I: Falls Efficacy Scale-International; FES: Falls Efficacy Scale; SIQ: Single Item

Question

Fadavi-Ghaffar M, et al. The Validation of Persian FES. IRJ. 2019; 17(3):197-206.
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3. Results

The Kolmogorov-Smirnov test results suggested that the
total score of FES was not normally distributed. The study
population (n=100) consisted of 63 males with the Mean+SD

September 2019, Volume 17, Number 3

study participants. For the total score of FES, ceiling and
floor effects were (1%) and (0%), respectively.

Concerning the validity, the scale’s qualitative content
validity was reported as appropriate based on the ex-
perts’ opinions. The CVR scores of all items were above
(0.75), indicating they should be in the scale. Moreover,

all items had a CVI score of >0.79; considered as suit-
able. By the qualitative face validity, all items were rec-

age of 72.3046.06 years. Sixty percent of the participants re-
ported falling experience, and (64%) reported FOF. Table
1 illustrates the detailed demographic characteristics of the

Table 2. Face and content validity of the Persian version of FES

ltems Impact CVR CvI CVI CVI CVI
Score (Simplicity) (Relevancy) (Clarity) (Total)
1. Bathing or taking a shower 5 1 1 1 1 1
2. Extending arm to cabinets or closets 4.7 1.85 1 0.9 1 0.96
3. Walking around the house 5 1 1 0.9 1 0.96
4. Preparing meals withoyt having to carry heavy or hot 45 3 0.8 1 0.9 09
items
5. Going to bed and getting out of it 4.8 1.5 0.9 1 0.9 0.93
6. Answering telephone or doorbell 3.6 1.85 1 1 1 1
7. Sitting on the chair and getting out of it 4.32 1.5 1 1 1 1
8. Dressing and undressing 4.9 1 1 1 1 1
9. Personal grooming like washing face 4.14 1.85 1 1 1 1
10. Sitting down on the toilet and getting out of it 5 1 1 1 1 1

CVI: Content Validity Index; CVR: Content Validity Ratio [ranian RehabilitationBournal

Table 3. Exploratory factor analysis for the Persian version of FES

Component
Items Commonalities
Two Factors
1 0.901 - 0.815
2 - 0.946 0.910
3 - 0.971 0.945
4 - 0.983 0.969
5 - 0.970 0.942
6 = 0.970 0.946
7 - 0.872 0.873
8 = 0.984 0.972
9 - 0.977 0.962
10 0.911 - 0.836
KMO (Sig.) 0.920 (0.000) -
Variance 91.70 -
df 45 -

KMO: Kaiser-Meyer-Olkin; df: Degree of freedom Iranian FehabilitationBournal
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Figure 2. The scree plot of FES

ognized as understandable and clear by the elderly. The
impact score was obtained as >1.5 (Table 2).

The KMO was equal to (0.92), revealing that the ob-
tained data and sample size were sufficient for factor
analysis. In addition, the approximate Chi-squared (X2)
value of Bartlett’s Test of sphericity (X2=1788.933, df=45,
P<0.0001) indicated the appropriateness of the factor mod-
el. The data suitability for factor analysis was confirmed by
these two tests. As per (Table 3) and based on the scree plot
of (Figure 2), two factors were extracted, which had the
eigenvalues of >1 and accounted for (91.70%) of the vari-
ance. The first factor included items 1 and 10; the second
factor included items 2, 3,4, 5,6, 7, 8, and 9.

Convergent validity indicated a strong relationship
(rho=0.92, P<0.001) between the FES and FES-I and
high relationship (rho=0.72, P<0.001) between the FES
and SIQ (Table 4).

Table 4. Convergent validity and reliability of the FES

[ranian [DehabilitationBournal

In terms of the scale’s reliability, its internal consistency
was acceptable (o= 0.95), and the test-retest reliability
of it was excellent (ICC=0.98, CI: 0.98-0.99). The SEM
(2.16) and MDC (11.23) values of the FES indicated an
acceptable level of reliability (Table 4).

4. Discussion

The current study was designed to translate FES and
investigate its validity and reliability of in the elderly
Iranian residents of nursing homes. The obtained results
suggested that this scale has a favorable translation, and
all the items have acceptable content and face validi-
ties. The EFA revealed that the FES has two dimensions
among the elderly residents of nursing homes. The con-
vergent validity analysis demonstrated very high to the
high correlation between the FES and FES-I, and the
FES and SIQ, respectively. An acceptable internal con-
sistency and excellent test-retest reliability were also re-
ported for this scale.

Convergent Validity Reliability
Scales Single Item Ques- Fall Efficacy Scale- Test-Retest Reli- Internal Consis-  Absolute Reli-
tionnaire International ability tency ability
Scale r P r P IcC C195% C“’”b?fh sacoef e vpc
cient
Falls efficacy scale 0.72 0.0001 0.92 0.0001 0.98 0.98-0.99 0.95 4.06 11.23

[ranian [DehabilitationBournal

CI: Confidence Interval; ICC: Intra-Class Correlation; MDC: Minimal Detectable Change; SEM: Standard Error of

Measurement

Fadavi-Ghaffar M, et al. The Validation of Persian FES. IRJ. 2019; 17(3):197-206.
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In the present study, no ceiling and floor effects were
found. Therefore, the FES is capable of detecting out-
come changes and is appropriate for monitoring over-time
changes in clinical settings. Previous studies have disre-
garded its ceiling and floor effects.

In respect of the scale’s validity, all items (10 items)
of this scale had appropriate translation and acceptable
content validity. These findings are in accordance with
the Portuguese version [21]. The achieved EFA results
indicated that the FES is a two-dimensional scale. The
first factor consisted of item 1 (bathing or taking a show-
er) and 10 (sitting down on the toilet and getting out of
it) and the second factor consisted of other BADLs. Only
Bula et al. in the adapted version of FES extracted two
factors for this scale [10]. The present results may be ex-
plained through the frequent use of bathroom and toilet
and experiencing more falls in these places according to
the WHO report [2]. The convergent validity analysis
results suggested a strong correlation between the FES
and FES-I. The obtained results are in accordance with
Hauer et al. study [22]. Such a strong correlation indi-
cates the overlapping contents of these scales due to the
similarity of items in both scales.

Moreover, the convergent validity between the FES
and SIQ indicated a high correlation in this regard. This
high correlation may be due to the structure of SIQ,
which a general question is asked about FOF; how-
ever, in the FES, separate and detailed questions assess
FOF during BADL. Previous studies failed to explore
the correlation between the FES and SIQ. This is while
studies conducted in Iran, England, the Netherlands,
and Greece have documented a high correlation be-
tween FES-I and SIQ [15].

Concerning the scale’s reliability, the present study
suggested an acceptable internal consistency of the FES,
which is in line with previous studies (o= 0.75-0.98) in
elder adults [7, 10-12, 22-26]. Therefore, this scale’s
items cover all aspects of FOF. The excellent obtained
test-retest reliability is similar to the results of Bula
(2008), Hauer (2010), Mosallanezhad (2011), and Melo
(2011) studies (ICC= 0.82-0.99). The probable cause of
this similarity can be attributed to the same time inter-
val (4-7 days) and the target population [10, 11, 21, 22].
Tinetti (1990) and Parry (2001) reported moderate to
good (ICC=0.58-0.71) test-retest reliability for it. This
difference may be due to different applied assessment
(self-report) methods [7, 23]. The MDC value of the FES
(11.23) indicates that changes greater than 11.23 in the
total score of FES with (95%) CI are not the result of

September 2019, Volume 17, Number 3

measurement error. This finding suggests that the FES
has adequate precision.

This study had some limitations. Only older adults who
were literate with a cognitive level of >21 were assessed.
These limitations should be considered for the generaliz-
ability of our findings and addressed in future studies.

5. Conclusion

The FES is a reliable and valid scale for evaluating
FOF in elderly residents of nursing homes. Therefore,
the Persian version of FES can be used for the assess-
ment of FOF in clinical settings and research studies.
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