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ABSTRACT

Background: Fear of falling is prevalent mainly among older
adults and associated with adverse health outcomes. In nursing,
is one of the aetiologies of the risk of falling, risk for frailty and
frailty nursing diagnoses. In the context of clinical practice,
nurses must systematically assess fear of falling. The FES-In-
ternational, an instrument developed to measure concern about
falls, has not been tested in Czech active, community dwelling
older adults.

Objective: The aim of this study was to evaluate selected psy-
chometric properties of Czech version of the FES-International.
Sample and methodology: A psychometric study. Convenience
sample of 281 community dwelling, active older adults living
in north-eastern region of Czech Republic. A two-part instru-
ment was used (sociodemographic, health profile, fall history
and the FES-CZ. Construct validity (factorial analysis), known
group validity and the reliability were evaluated. Previous au-
thorization was obtained from the Ethic Committee and from
older adults involved in a study.

Results: Czech version of the FES -I (translated by Reguli, Svo-
bodova, 2011) had excellent internal consistency (0,93). Factor
analysis revealed two relevant factors related to FOF in more
demanding physical activities, and less demanding social and
physical activities which explained variance of 65.2%. A sig-
nificantly higher score of fall related concern was associated
with higher age, adverse health, and fall history. Females did
not score significantly higher than men, with exception of
women without fall history, they scored significantly higher
than their male counterparts.

Conclusion: The validity and reliability study of the Czech ver-
sion of the FES-International revealed that this scale is an ade-
quate tool for evaluation of fear of falling in community dwell-
ing older adults.

Key words: Community dwelling older adults. Fall related
concern. Nursing Psychometric properties. The FES
International

ABSTRAKT

Vychodiska: Strach z padu je problém, ktory sa vyskytuje vo
vyS$Sej miere prave u seniorov, Casto v dosledku zhorSeného
zdravia. V osetrovatel'stve je zaroven rizikovym ¢i etiologic-
kym faktorom oSetrovatel'skych diagnéz riziko syndrému kreh-
kosti a syndromu krehkosti v séniu. V kontexte klinickej praxe
by mal byt strach z padu sestrou identifikovany. Skéla, The Fall
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Efficacy Scale — International (FES-I), ktora bola vytvorena za
ucelom objektivizacie obavy z padu, nebola doteraz validovana
v Ceskej populécii aktivnych seniorov zijicich v komunite,
v svojich domécnostiach.

Ciel: Ciel'om §tudie bolo vyhodnotit’ vybrané psychometrické
vlastnosti ¢eskej verzie skaly FES-I.

Subor: Dostupnym a zdmernym vyberom bolo oslovenych 281
seniorov Zijucich na severovychode Ceskej republiky, ktori boli
aktivni v Case realizacie Stadie v kluboch dochodcov. Vy-
skumny zamer bol schvaleny Etickou komisiou a tiez suhlas-
nym stanoviskom (podpisom informovaného stihlasu) kazdého
zo zucastnenych respondentov.

Metoda: Testovacia batéria obsahovala polozky vlastnej kon-
Strukcie, zamerané na zistenie sociodemografickych poloziek,
zdravotného stavu a padovej anamnézy. Druht Cast’ batérie tvo-
ril Standardizovany nastroj FES-I, v eskej jazykovej mutécii.
V ramci analyzy psychometrickych vlastnosti dotaznika boli
zistované: konstruktova validita (metddou faktorovej analyzy),
validita znamych skupin a reliabilita (vnutorna konzistencia)
nastroja.

Vysledky: Ceska jazykova mutacia (v preklade Reguli a Svobo-
dova, 2011) dosahuje excelentné hodnoty vnutornej konzisten-
cie (0,93). Faktorova analyza odhalila dva relevantné faktory
obév z padu u seniorov: fyzicky naro¢nejsie aktivity, zvycajne
realizované vo vonkajSom prostredi a menej narocné aktivity
(realizované v interiéri alebo majice charakter socialnej akti-
vity a participacie), ktoré spolu vysvetlili 65,2% variability.
Signifikantne vyS$S$iu mieru obav z paddu mali seniori starsi,
s hor$im zdravotnym stavom a pozitivnou padovou anamné-
zou. Zeny dosahovali v miere preZivania obav z padu vyssie
celkové priemerné skore ako muzi, no rozdiel dosiahol $tatis-
ticktl vyznamnost’ iba v skupine bez predoslého padu.

Zaver: Psychometrické vlastnosti Ceskej jazykovej mutacie
FES-I poukazali, na to, ze ide o spolahliva a validnt skalu na
objektivizaciu strachu z padu v komunite aktivnych seniorov.

Krluacové slova: Medzindrodna Skala ucinnosti spojenej
s padom. OSetrovatel'stvo. Psychometrické vlastnosti. Seniori
v komunite. Strach z padu

INTRODUCTION
World population projection on aging points out,
that the number of people over the age of 60 will
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double by the year 2050. A steady increase in peo-
ple’s longevity is associated with health risks of el-
derly population and falls are highlighted among
them (WHO, 2015). These changes challenge nurs-
ing, especially in the sense of health promotion and
implementing preventive nursing care. Among the
many risk factors for falls in the elderly population,
fear of falling (FOF) has called attention, both in
nursing research and practice. Nowadays, FOF is
used as a synonym for the full range of psychologi-
cal consequences of falling. These consequences
form a relatively heterogeneous group, which is col-
lectively referred to as Fall Related Psychological
Concerns (FRC). They are fear of falling (FOF), fall
related efficacy (FE — Fall Efficacy), or reduced
self-confidence to maintain balance (BC — Ballance
Confidence) (Huges et al., 2015; Payette et al.,
2016). FOF is defined as lasting concern about fall-
ing that leads to an individual avoiding activities
that one remains capable of performing (Huges et
al., 2015).

FOF is one of the aetiologies of nursing diagno-
ses of frailty syndrome (00257) and risk for frailty
syndrome (00231) (Herdman et al., 2021), being re-
lated determinant factor especially in the elderly
(Vitorino et al., 2019). Frailty is defined as ,,dy-
namic state of unstable equilibrium that affects the
older adults who undergoes deterioration in one or
more health domains and leads to increased suscep-
tibility to adverse health effect, in particular disa-
bility ““. Nursing diagnoses “fall risk (00155), which
is defined as ,,increased susceptibility to falls that
can cause physical damage and compromise health”
is missing FOF on list of risk factor (Herdman et al.,
2021). Despite of it, is apparent, that they both - risk
for fall and FOF shares many factors which are
highly corelated as fall history, higher age, de-
creased health status, perception, and cognitive im-
pairment (El Fakiri et al., 2018; Pena et al., 2019).

FOF on the elderly person can trigger activity re-
striction, limit physical capacity, and cause social
isolation, which has significant impact on older peo-
ple independence and life’s quality (Malini et al.,
2016). Despite of this is not common practice for
nurses and other health care professionals to assess
FOF and it remains unnoticeable. From this point
the assessment of FOF is a key element of preven-
tive nursing practice (Marques-Vieira, 2021).

FOF as well as other phenomena of subjective
character are not easy ,,visible or measurable . It
means that it should be assessed actively by health
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care professionals, using valid and reliable tools.
One of those scales, aimed to assess fall related con-
cern in older adults, living in community is The Fall
Efficacy Scale — International (FES-I) by Yardley et
al. (2005). It has been shown that the FES-I has ex-
cellent reliability and validity across different cultu-
res and languages and has become a widely accep-
ted tool for assessing FOF. This scale operational-
izes the fear of falling as a level of concern related
to fall in performing a range of activities of daily
living. To date, there has been one study conducted
to evaluate psychometric properties of the Czech
version of the FES-I (FES-CZ) in patients with early
stage of dementia (Kisvetrova et al., 2019) There-
fore, the purposes of this study were to describe the:
a) known group validity by testing differences be-
tween two or more groups with expected differ-
ences; b) internal consistency and factor structure of
FES- CZ in active, community dwelling older adults
in north-eastern region of Czech Republic.

MATERIAL AND METHODS

The study is designed as a cross-sectional quan-
titative study with the use of FES-CZ. Czech ver-
sion of standardized scale FES-I by Yardley et al.
(2005) was translated to Czech by Reguli, Svo-
bodova (2011). It represents a specific instrument to
measure FE in the population over the age of 65
(Yardley et al., 2005), which is operationalized as a
measure of concern of falling in individual ADL's.
The scale consists of 16 items — activities of daily
living, which the elderly evaluates on a four-point
Likert scale (from 1 “I’m not afraid at all” — to 4
“I’'m very worried”). The overall score (TS FES-I)
can reach values from 16 to 64 points (min-max),
with a higher score indicating a higher rate of FOF.
Delbaere et al. (2010) established cut-points for
low, moderate, and high concern about falling on
the FES-I scores. Scores > 23 for the 16-item scale
indicated high concern about falling, exactly low
concern (16 — 19 points), moderate concern (20 — 27
points) and high concern (28 — 64 points).

Approval for the study was obtained from the
ethics committee of the Faculty of Education,
Palacky University Olomouc, the Czech Republic
(no. 2/2018). The participants for our research were
recruited from the senior centres from/in Hradec
Kralové, Olomouc and Ostrava. The selection of re-
spondents was intentional, with the main selection
criteria being the age 65 and over, living in one’s
home/community and mobility without the use of
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compensatory aids. The data was collected in 2019
— 2020 by printed questionnaires, with the assis-
tance of trained undergraduate students at Palacky
University Olomouc. The return rate of the ques-
tionnaires was 100 %, which we attribute to the as-
sisted data collection. Informed consent was sought
from participants prior to their participation in the
study.

Empirical data were processed in the statistical
programme SPSS version 23 and STATISTICA.
For statistical analysis of the data, we used descrip-
tion the summation of points (so called total score)
and average values (X) calculated from the respond-
ents’ answers, and the standard deviation (+).
Known group validity measures an instrument’s
ability to distinguish among distinct groups. Group
differences in the FOF rate were determined using a
nonparametric Mann-Whitney U-Test and two pairs
t test with Welch correction in the groups, as well as
Kruskal Wallis test and Dunn’s post-test of individ-
ual pairs. Values with p < 0.05 and < 0.001 were
consider statistically significant. Relations between
variables were calculated using Pearson’s corela-
tion. The internal structure of the FES-CZ was ex-
amined by factorial analysis (Principal Component
Analysis PCA) with Varimax rotation. The ex-
tracted factors obtained by factor analysis can be
considered reliable, relevant, and constant if the ra-
tio of the number of respondents to the number of
variables is at least 7 to 10. That means that the
number of respondents is seven to ten times greater
than the number of items on the scale. From this per-
spective, the criterium for adequate sample size is
met (N = 281). Internal reliability of the FES-CZ
was evaluated by calculating the Cronbach’s alpha
coefficient for the whole scale and by examining Pe-
arson’s correlation between items and total score.
A minimum value of 0.75 was adopted, considered
as acceptable internal consistency and more than 0.3
in the item — total correlation (Cronbach's alpha.
Statistical...)

Table 1 Characteristics of participants

RESULTS

Characteristics of the sample

The sample consisted in 281 older adults who
met the eligibility criteria. The mean age of the sam-
ple was 74.12 years (£ 6.19 years) and 67.9 % were
female. 40.9% presented a previous history of fall in
last year, of which 34,7 % fell more than once.
Characteristics of the sample, namely age, gender,
health condition and fall history are listed in the ta-
ble 1.

Reliability and construct validity

Internal reliability/consistency of the FES-CZ
was 0.93. All items contributed positively to the re-
liability of the scale with the values above 0,3 for
item — total correlation, respectively from 0,55 —
0,82. Although the full range of responses was used
for every item, there was a skew toward low level
of concern on half the item, particularly those from
original FES by Tinetti (1990) (median values, Ta-
ble 2) The evaluation of the internal structure of
FES-CZ was carried out by Principal Component
analysis. Factor loadings correspond to the correla-
tion between each one of the sixteen items and each
factor, being generally referred to as loadings of the
factors. Each question presented a factor load, pre-
sented in Table 2. In this study, we considered sig-
nificant the factorial loads above 0.5. This way, it is
possible to associate the items 4, 7, 9, 10, 11, 13, 14
and 15 to the Factor 1 and items 1, 2, 3, 5, 6, 8, 12,
and 16 to the Factor 2. The percentage of variance
explained by the Factor 1 was 51 % and by Factor
2, 9.5 %, which amounts to a total of 65.2% (Tab.
2)

Known group validity

Comparison of between group differences in scale-
total scores revealed differences for selected de-
mographics, self-reported health condition and fall
history variables (Tab. 3).

Gender Men Women Total
90 191 281
Age/ years (mean + SD) 74.12 £6.19
Subjectively healthy/ 1 —2 chronic health Comorbid (3 or more
Health condition feel healthy conditions chronic health conditions)
67 173 41
Fall history No falls 1 fall 2 or more falls
(in last 12 months) 166 75 40
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Table 2 Internal consistency and factor analysis of the FES- CZ and FES-I (Yardley et al, 2005)

o Two factor solution Two factor solu-
_ FES-CZ FES-I FES-CZ tion FES-T"
LR x M x Loading | Loading | Loading | Loading

SD SD F1 F2 F1 F2

1. Cleaning the house 1.33+£0.67 | 1 1.67+0.96 0.36 0.62 041 0.68
2. Getting dressed/undressed 1.20+£0.51 | 1 1.50 + 0.81 0.41 0.56 0.20 0.81
3. Preparing simple meals 1.08+035 | 1 1.32+0.71 0.06 0.84 0.14 0.83
4. Taking a bath or shower 146071 | 1 | 2.09£1.09 0.60 0.33 0.55 0.56
5. Going to the shop 1.27+£0.60 | 1 | 1.83+1.06 0.42 0.64 0.55 0.66
6. Getting in or out of a chair 1.38+0.69 | 1 1.49 +0.79 0.53 0.55 0.24 0.75
7. Going up or down stairs 1.85+£088 | 2 | 2.06+1.08 0.78 0.33 0.55 0.61
8.Walking around outside 1.26£0.60 | 1 1.99 + 1.07 0.45 0.57 0.66 0.57
9. Reaching up or bending down | 1.80+0.86 | 2 | 2.14+1.11 0.76 0.32 0.62 0.51
10. Answering the telephone 141£0.70 | 1 1.64 +0.96 0.61 0.38 0.39 0.70
11.Walking on a slippery surface | 2.56 £0.94 | 2 | 3.06£1.00 0.84 0.08 0.84 0.12
12.Visiting a friend/relative 1.19+£051 | 1 | 1.62+£0.95 0.26 0.68 0.45 0.69
13. Going to a place with crowds | 1.67+£0.87 | 1 | 2.13+1.17 0.63 0.46 0.68 0.50
14.Walking on an uneven surface| 2.15+093 | 2 | 2.73+1.07 0.83 0.21 0.88 0.22
15.Walkingup ordown aslope | 2.10+094 | 2 | 246+ 1.16 0.79 0.25 0.79 0.37
16. Going out to a social event 1.22+055 | 1 1.85 £ 1.06 0.16 0.79 0.55 0.61

Legend: varimax normalised; > 0,50 marked in bold; X — arithmetic mean, SD— standard deviation, M — median; *Items are abbre-
viated; full wording of the scale is available from https://sites.manchester.ac.uk/fes-i/_; ** source of the data Yardley et al, 2005

Table 3 Group differences in FOF

Variable participants FES-CZ TS score + SD M | P value P value
Demographic characteristics - - -
Age (65 - 98), years - - - p' pmv
<75 182 23.8+£7.3 22 0,001 0,002
>75 99 27.0+9.3 24
Gender ¢ pmv
Male 90 245485 2| K,
Female 191 25.1+8.1 23 ] 0.18
D
Health condition code - - - » A/I]; C
Subjectively healthy A 67 22.8+6.5 19 OPO 01 = HAK [RAE
< 2 chronic conditions B 173 25.6+8.4 23 ’ k%[ /ng
> 3 chronic conditions C 41 27.3+8.6 25 ***/ns/-
D
Fall history in last year - - - y A/l; C
No fall A 166 22.856.7 | S
One fall B 75 25.3£7.5 23 ’ * L RHE
Two or more falls C 40 33.0+10.0 33 HAE A

Legend: p — probability value, M- Median, SD — Standard Deviation, p' two sample t-test with Welch correction; p ™ Mann-
Whitney test; p<* - Kruskal-Wallis test and Dunn’s post-test of individual pairs;: * - p<0,05; *** - p<0,01

The FES — CZ scores and medians were signifi-
cantly higher in participants with decreased health
status and those with fall history. Also, the differ-
ences in medians and arithmetic means of The FES
— CZ score between older (> 75 years) and younger
participants (< 75 years) were extremely significant.
There were no significant differences between man
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and women generally, but women without fall his-
tory scored significantly higher than their male
counterparts (20.84 + 7.37 vs. 23.55 + 6.35; p <
0.01).

DISCUSSION
The FES- International by Yardley et al. (2005)
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has already been translated into 35 languages, hav-
ing transcultural equivalence following a standard
translation protocol. Cross-cultural adaptation and
translation is a systematic process that prepares qu-
estionnaires and scales for use in another setting
(Baeton et al, 2020). As Gurkova (2019) stated:
“The adaptation of a research instrument does not
only mean translation, but also the steps that follow,
because when we adapt a research instrument, we
assume that we work with it as with a newly de-
signed instrument. In addition to translation and ad-
Justments it is necessary to verify its validity and re-
liability”. The purpose of this study was to verify
known group validity, internal consistency, and
structure of the FES-CZ in active community dwell-
ing older adults. The mean total and individual item
scores of FES-CZ are lower than those of the origi-
nal validation sample (Yardley et al., 2005). Re-
sponses were skewed toward low concern, except
for the three items (11; 14; 15) as opposed to origi-
nal FES-I study (4; 7; 9; 11; 13; 14; 15) indicating
the risk of floor effect in the current study. Mean
FES-(CZ) total score was comparable to those
found in other FES-I validation studies with com-
munity-dwelling older adults (Yardley et al., 2005;
Kempen et al., 2007; Camargos et al., 2010; Billis
et al., 2011). The items with the highest mean score
in the FES-I: walking on a slippery surface (item
11), walking on an uneven surface (item 14) and go-
ing up or down stairs (item 7) are consistent with the
original (Yardley, et al., 2005) and other translations
(Nordell et al., 2009; Ruggiero et al., 2009; Kwan et
al., 2013). Our results demonstrates that The FES-
CZ in active community dwelling older adults have
excellent internal consistency (Cronbach a — 0.93),
comparable to the original version 0.96 (Yardley et
al., 2005) as well as other language mutations f. e.
German 0.90, Dutch 0.96 (Kempen et al., 2007),
Sweden 0.95 (Nordell et al, 2009) Italian 0.97 (Ru-
gierro et al., 2009), Greek 0.92 (Billis et al., 2011),
Brazilian 0.93 (Camargos et al., 2010), Chinese and
Turkish 0.94 (Kwan et al., 2013; Ulus et al., 2013.
The internal consistency of the same scale (FES-
CZ) was even higher in patients with mild dementia
(0.96) in Czech Republic (Kisvetrova et al., 2019).
The factor analysis, which was performed using the
same technique as in the original validation of FES-
I (Yardley, 2005), discriminate two-factor structure.
In our study Factor 1 explained 51 % of the variance
and was dominated by items assessing concern
about more demanding physical activities mostly
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outside the home. Factor 2 explained 9.5 % of the
variance and contain items associated to “concerns
of the elderly person regarding less demanding ac-
tivities, we can say basic activities of daily living
inside of the home and social activities. Identified
factors demonstrate similar factor loadings as origi-
nal scale in the four items loaded on to different fac-
tors. In bifactorial solution, some differences were
found in different language versions of FES-I, in
which some items have been placed on different
places. Factor “concerns of the older person regard-
ing more complex and physically demanding activ-
ities” including in our study items 4; 7; 9; 10; 11;
13; 14; 15; in the FES-I original (Yardley, 2005) of
items 8; 9; 11; 13; 14 and 15; in the Swedish version
(Nordell et al., 2009) of items 7; 11; 14; 15; in Chi-
nese version (Kwan et al., 2013) items 7; 11; 13; 14;
15 and items 7; 9; 11; 13; 14 and 15 in Portuguese
Brazilian version (Camargos et al., 2010). Three
items listed under domain of outdoor, more de-
manding activities, which have ambulation on a dif-
ficult/dangerous surface in common were the same
across cultures (11: walking on a slippery sur-
face;14: walking on uneven surface; and 15: walk-
ing up or down a slope).

Comparisons of between group differences in
FES-(CZ) scale total scores revealed group differ-
ences for selected variables as age, gender, health
condition and fall history in last 12 months. Partici-
pants older than 76 years of age demonstrates sig-
nificantly higher fall related concern than younger
seniors (< 75 years) in current study. These findings
are consistent with prior studies as it was previously
shown that older people had higher scores in FES-I
compared to younger participants (Kempen et al.,
2007; Delbaere et al., 2010; Ulus et al., 2012,
Figueiredo et al., 2017). The FES-CZ scores and
medians were significantly higher in participants
with decreased health status and those with fall his-
tory. In regard to health characteristics, which were
widely operationalize such as decreased health
(Margues- Viera et al, 2018), medical comorbidities
(Ulus et al, 2012), presence of dizziness (Kwan et
al., 2013), the number of current medications
(Margues Viera et al, 2018), functional impairment
and use of walking aids (Ulus et al., 2012), reduced
balance and mobility (Margues Viera et al, 2018),
hearing and sight impairment (Malini et al.,
2016;Vitorino et al., 2019; Ehrlich et al, 2019) and
health related quality of life (Bjerk et al., 2018), the
convergent validity of FES-I was confirmed. The
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previous study showed that FES-I total scores were
higher in participants with a fall history (Kempen et
al., 2007; Delbaere et al., 2010; Billis et al., 2011;
Vliet et al., 2013; Kwan, 2013, Figueiredo et al.
2017). It was also found that total score of the FES-
I was the most relevant variable to predict future
falls (Camargos et al., 2010) In contrast, the Turkish
version of the FES-I total score was not associated
with a history of falls (Ulus et al., 2012). We did not
obtain confirmation regarding female gender and
FOF level as it was in other studies (Delbaere et al.,
2010; Ulus et al., 2012; Kwan et al., 2013, Halaweh
et al., 2015, Figueiredo et al., 2017). Women other-
wise scored higher than men in current study, but
not significantly. Concerning these results, we must
highlight, that women present significantly higher
level of FOF than their male counterparts, but in a
group without previous fall only. However, female
did not always achieve significantly higher level of
FOF, as in the Greek study, where the men score
higher than women. Variations in scores can be ex-
plained by the various characteristics of a samples
(i.e., 59 % of elderly has no fall history in last year
in current study vs. 46,6 % of respondents in valida-
tion sample in UK), environmental differences, cul-
tural perception of falls and different levels of social
inclusion (Kempen et al., 2007; Helbostad et al,
2010; Kwan et al., 2013; Kisvetrova et al, 2019)

Some limitations of the study need to be
acknowledged. The participants were selected as a
convenience sample of community-based and rela-
tively health elderly who were active in senior cen-
tres. Further investigation with larger population,
including community-dwelling older adults with va-
riety of health conditions and using a representative
stratified sample would be helpful to provide nor-
mative data. The retrospective assessment of fall
history was also a limitation of this study given the
possibility of recall bias. At least, is necessary to
acknowledge the certain number of references used
in the study published before 2015. The FES — In-
ternational (Yardley et al., 2005) was developed in
2005 and a bulk of studies referred to translation and
adaptation process were carried out between 2005 —
2013 (Margues-Vieira et al., 2016)

CONCLUSION

Findings of the FES-CZ suggest that the Czech
version of the FES-I had excellent reliability and va-
lidity properties, and it can be used as an important
instrument of assessment of FOF in both research
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and clinical/community practice. Standardized tool
can contribute to more accurate nursing diagnoses
and consequently clinical reasoning for individual-
ized nursing care. Such a positive findings about
psychometric properties of the FES-CZ scale also
prefigure the similar qualities for Short FES-I scale
(which is derived from FES-I and consist only seven
items). The short version of FES — I can increase
professional adherence to the application of the
scale and consequently the introduction of
measures, which prevent FOF from becoming an ae-
tiological factor of other conditions such as frailty,
immobility, dependence, institutionalization, and
deterioration in quality of life of elderly.
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