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Background. The fear of falling (FoF) refers to a lack of self-confidence that normal activities can be performed without 
falling. FoF represents an important psychological factor at an older age.
Objectives. This study aimed to analyse the factors associated with FoF in a sample of community-dwelling older Czech adults.
Material and methods. A cross-sectional study was performed in 2017–2018. The Falls Efficacy Scale-International and the Short Physi-
cal Performance Battery were completed by 349 older adults with (n = 140) and without (n = 209) dementia. Fisher’s exact test, analysis 
of variance and logistic regression models were used for statistical analyses.
Results. Cognitive impairment, age and physical frailty were significantly associated with higher FoF. In three models of linear regres-
sion, associations between FoF and physical frailty were found. The first model demonstrated that physically frail older adults had 
a higher adjusted risk of FoF compared to less physically frail individuals [odds ratio (OR) = 11.91; 95% confidence interval (CI): 7.17–
19.78]. In the second model, high FoF was discovered in physically frail adults age ≥ 80 (OR = 11.41; 95% CI: 6.50–20.04) and women 
(OR = 1.97; 95% CI: 1.08–3.59). In the final adjusted model, physically frail older adults had a higher FoF compared to less physically 
frail adults (OR = 10.02; 95% CI: 4.24–23.70), and higher education lowered the FoF score (OR = 0.57; 95% CI: 0.34–0.96; p = 0.034).
Conclusions. The multivariate analysis demonstrated that being physically frail was the main risk factor for high FoF, followed by the 
female gender.
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Background

The development of medical technologies in the last centu-
ry has led to a substantial extension of human life, especially in 
terminally ill and frail older adults with chronic, life-threatening 
diseases [1]. Frailty can be understood as a multifactorial, mul-
tifaceted, dynamic and syndromic condition resulting from the 
given arrangement between biopsychosocial and environmen-
tal factors [2]. 

One approach considers frailty to be a  decline in physical 
functioning. There are a plethora of the assessment tools for 
evaluating of the physical performance and/or physical frailty 
in older adults. The physical frailty phenotype, as described by 
Fried et al. [3], is based on five predefined physical frailty criteria, 
which are well known and most frequently used by researchers 
[4]. The Short Physical Performance Battery (SPPB), developed 
by Guralnik et al. [5], is also a widely-used scale for exploring the 
reduction of physical performance among older adults. Lower 
physical performance is associated with adverse health-related 
effects, such as mortality, disability in basic activities of daily liv-
ing and mobility, hospitalisation, institutionalisation and falls [6, 
7]. Older adults, including persons with cognitive impairment, 
may be unable to recognise their worsening physical function 

and the risk of falling. As a result, they are less attentive to the 
fear of falling (FoF) [8]. FoF has been defined as a constant con-
cern about falling, which causes an individual to avoid activities 
that he/she is otherwise capable of performing, and a  loss of 
self-efficacy to perform some activities without falling [9]. FoF 
has been associated with potentially serious outcomes, such as 
reductions in activities of daily living or social activities, reduc-
tion in the ability to perform physical activity, worsening of qual-
ity of life and an increase in future falls [2, 10–11].

The most frequent scale for testing FoF is the Falls Efficacy 
Scale-International (FES-I) [12], which was developed and vali-
dated in older adults across cultures and in persons with and 
without cognitive impairment [13–15]. However, only a  few 
studies have focused on physical frailty and the associated fac-
tors among older adults with/without cognitive impairment [8, 
16] or FES-I  characteristics in samples of people with specific 
chronic conditions [17]. 

Objectives

Considering previous research findings, the objective of this 
study was to analyse the factors associated with FoF in a sample 
of older Czech adults in a community-dwelling environment.
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Material and methods
Study sample

Participants meeting the following criteria were included: 
(1) aged 65 years or more; (2) Mini-Mental State Examination 
(MMSE) score in a  range between 20–30 [18]; (3) consenting 
to be included in the survey. The exclusion criteria for all par-
ticipants were as follows: inability to walk 10 m without using 
a walking aid and severe hearing or visual limitations prevent-
ing response to the questionnaire. The sample comprised 349 
community-dwelling older adults [263 (75.4%) female; mean 
age 79.5 ± 7.0 years]. Out of these, 140 older adults were di-
agnosed with early-stage dementia [101 (72.1%) female; mean 
age 83.3 ± 7.1 years] (Table 1). 

Data collection

Older adults were recruited from the seniors centres and 
from neurologic/geriatric outpatient departments of university 
hospitals in Hradec Králové, Olomouc and Ostrava in the Czech 
Republic, where physicians diagnosed dementia. First, a  re-
search nurse assessed their cognition (MMSE) and performed 
a  basic examination of eyesight and hearing before enrolling 
them in the study. A  research nurse and a student, trained in 
administering the FES-I  questionnaire used in the study [12], 
provided them with the questionnaires and explained how to 
complete them. The included respondents also underwent an 
assessment of their physical performance using the SPPB [5]. 
A  Czech version of the FES-I  questionnaire and the SPPB was 
used in the study [19–20]. Socio-demographic information was 
collected during a standardised interview. 

The study was carried out between 2017 and 2018 and in-
volved a  longitudinal survey of the trajectory of quality of life 
among older adults with early-stage dementia in the Czech Re-
public (registered at Clinical Trials.gov, No. NCT02845830). 

Measures

The FES-I was created to assess the level of FoF while per-
forming activities of daily living. It consisted of 16 items based on 

the FES (10 original items assessing basic activities and 6 addi-
tional items assessing more demanding physical and social activ-
ities). It included items ranked between 1 and 4: 1 being the ab-
sence of concern, and 4 the greatest concern. The scoring range 
of the complete scale was between 16 (no concern at all) and 
64 (the greatest concern). The total score ranged from 16 to 64, 
where higher scores indicated more concern about falling [12].

SPPB was used to measure physical performance. This was 
a composite measure assessing walking speed, standing balance 
and sit-to-stand performance. Each SPPB component test (bal-
ance and gait) was ranked 0 (did not attempt or could not do the 
test) to 4 (the highest category of performance) [5].

Ethics

The Ethics Committee of the Faculty of Health Scienc-
es, Palacký University Olomouc, Czech Republic (No. UPOL-
85361/1040-2015), approved the study. All subjects signed an 
informed consent form before enrolment.

Data analysis

The IBM SPSS Statistics (Version 23.0; IBM, NY, USA) pro-
gram was used for data processing. The data was described us-
ing absolute and relative frequencies, including the mean and 
standard deviation (SD). Univariate statistics were performed 
using the Fisher exact test. Multivariate statistical processing 
was carried out using logical regression. All tests were per-
formed at a level of p = 0.05. 

Results

Table 1 shows the baseline characteristics of the global sam-
ple, categorised by FoF status. There was no difference between 
men and women in the FES-I assessment. Older and physically 
frailer adults had higher FES-I values. Older adults with demen-
tia also had higher FES-I values. The FES-I scores correlated with 
education, as older adults with higher education had lower  
FES-I scores.

Table 1. Baseline characteristics of the sample
FES-I Low (n = 71) FES-I Medium (n = 122) FES-I High (n = 156) p
n % n % n %

Gender
male
female

21
50

29.6
70.4

31
91

25.4
21.4

34
122

21.8
78.2

0.439

Age ≥ 80
yes
no

18
53

25.4
74.6

46
76

37.7
62.3

96
60

61.5
38.5

< 0.000a

Age
mean (SD) 75.1 (6.1) 77.0 (6.7) 81.6 (8.4) < 0.0001b

SPPB
grade 3
grade 1 and 2

18
53

25.4
74.6

28
94

23.0
77.0

123
33

78.8
21.2

< 0.0001a

MMSE
patients with dg. dementia (≤ 25)
patients without dementia (≥ 26)

14
57

19.7
80.3

24
98

19.7
80.3

102
54

65.4
34.6

< 0.0001a

MMSE 
mean (SD) 28.2 (3.0) 27.8 (3.0) 24.5 (3.8) < 0.0001b

Education 
elementary
vocational
secondary
tertiary

15
13
38
5

21.1
18.3
53.5
7.0

17
31
58
16

13.9
25.4
47.5
13.1

47
50
50
9

30.1
32.1
32.1
5.8

0.0003a

a Fisher’s exact test; b ANOVA; p – statistical significance (p-values < 0.05 are highlighted in bold); SPPB – grade 1: an overall score of 12–10 points 
suggested good physical performance; grade 2: 9–7 points meant impaired physical performance (“physical pre-frailty”); grade 3: a score lower than  
6 points signified the presence of physical frailty and, consequently, an increased risk of a lack of self-sufficiency [5].
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Physical frailty and fear of falling

Table 2 presents the predictions of a high FES-I score using 
logistic regression. Three models were created using logical re-
gression to predict the adjusted association between physical 
frailty and FoF.

The first non-adjusted Model 1 confirmed that physically 
frail adults (SPPB grade 3) had a higher risk of FoF compared to 
less physically frail adults (SPPB grades 1 and 2), (OR = 11.91; 
95% CI: 7.17–19.78; p < 0.0001). 

In the adjusted Model 2, gender and age were associated 
with FoF. Physically frail older adults (OR = 11.41 95% CI: 6.50–
–20.04; p < 0.0001) and women (OR = 1.97; 95% CI: 1.08–3.59; 
p = 0.027) had a higher risk of FoF. 

In the adjusted Model 3, FoF was associated only with physi-
cal frailty and education. Physically frail adults had a higher risk 
of FoF (OR = 10.02; 95% CI: 4.24–23.70; p < 0.0001), and higher 
education lowered the risk of FoF (OR  =  0.57; 95% CI: 0.34– 
–0.96; p = 0.034).

Table 2. Models to determine an independent association 
between physical frailty and fear of falling
 
 

High FES-I

OR (95% CI) p
Model 1 
   physical frailty 11.91 (7.17–19.78) < 0.0001
Model 2 
   physical frailty
   age ≥ 80
   female gender

11.41 (6.50–20.04)
1.360 (0.783–2.362)
1.97 (1.08–3.59)

< 0.0001
0.275
0.027

Model 3 
   physical frailty
   age ≥ 80
   female gender
   education
   MMSE ≤ 25

10.02 (4.24–23.70)
1.34 (0.764–2.348)
1.82 (0.99–3.33)
0.57 (0.34–0.96)
1.057 (0.45–2.49)

< 0.0001
0.308
0.052
0.034
0.899

Logistic regression models between physical frailty and fear of falling. 
Model 1 non-adjusted; Model 2 adjusted for age and gender; Model 3 
adjusted for age, gender, education and MMSE; p – statistical signifi-
cance (p < 0.05 highlighted in bold).

Discussion

The findings from descriptive statistics showed a significant 
association between dementia and higher FoF. Older and physi-
cally frailer adults also had higher FoF scores. The findings of 
this study were in accordance with those of other studies [2, 
21], where correlations between the variables in question were 
confirmed. In the present study, FoF also correlated with educa-
tion, as older adults with higher education showed lower FoF 
scores. 

In this study, all three models showed associations between 
physical frailty and FoF. In a study by Moreira et al. [17] on 855 
older adults (73.0  ±  5.9 years; 67.1% female), physical frailty 
assessed with Fried et al.’s scale was the risk factor with the 
greatest strength of associations with FoF in both non-diabetic 
and diabetic older adults (OR  =  1.79; 95% CI: 1.18–2.71 and 
OR = 2.31; 95% CI: 1.14–4.67). In a representative cohort study 
of 3,257 Chinese people aged more than 55 years (70.1 ± 9.0 
years, 51.1% female) [22], a frailty index constructed using 33 
health deficits, but excluding falls and fractures, was also associ-
ated with an increased risk of recurrent falls (OR = 1.54; 95% CI: 
1.34–1.76), suggesting that physical frailty played an important 
role in the progression of FoF [17]. Therefore, the findings of 
this study indicated that physical frailty was the most determi-
nant factor for FoF among community-dwelling older adults. 
However, the cross-sectional design of this study did not allow 
for the research of any conclusion on the causal association.

In the non-adjusted Model 1, the associations between 
physical frailty and FoF were tested. Physically frail adults (SPPB 
grade 3) had a  higher adjusted risk of FoF compared to less 
physically frail adults. Contrary to the findings of the present 
study, a  population-based study on 906 community-dwelling 
older Turkish adults (71.5 ± 5.6 years; 50.6% female) indicated 
that physical frailty assessed with Fried et al.’s scale was not as-
sociated with FoF in the multivariate model [23].

In the adjusted Model 2, adjusted for physical frailty, age 
and female gender, physical frailty and female gender were 
associated with FoF. Similar results were obtained in a  cross-
sectional study (183 older adults; mean age 78.4 years; 80.3% 
female) [2], where FoF was associated with physical frailty for 
the female gender (OR = 3.48; 95% CI: 1.31–9.13). In this study, 
physical frailty was assessed with Fried’s phenotype criteria. 
Other studies reported that older women were more likely to 
have FoF, because they fell more often than men, and this expe-
rience could increase their FoF [17, 24]. In the study by Moreira 
et al. [17], female gender was the only factor that remained in-
dependently associated with FoF in the final models of binary 
logistic regression. Female gender was the second risk factor 
with a higher strength of association with FoF in both non-di-
abetic and diabetic older adults (OR = 1.69; 95% CI: 1.36–2.11 
and OR = 1.93; 95% CI: 1.36–2.75). This association between fe-
male gender and FoF was also confirmed in 9,033 older Korean 
adults (OR = 1.64; 95% CI: 1.447–1.858) [24].

In the adjusted Model 3, FoF was associated only with 
physical frailty and education. Physically frail older adults had 
a higher adjusted risk of FoF, and higher education lowered the 
risk of FoF. The association between female gender and FoF was 
close to the statistical significance. The findings of the present 
study were consistent with previous studies conducted on older 
populations in general [17, 25]. In contrast, a Thai study with 
386 community-dwelling older adults (71.11 ± 7.73 years, 64.5% 
female) showed that more than 50% of adults were illiterate 
and had a relatively lower education level [25]. A Korean study 
showed an association between education and FoF (OR = 1.18; 
95% CI: 1.031–1.344) [24]. In addition, in a study by Shirooka et 
al. on 483 community-dwelling older adults (73.3 ± 5.1 years, 
68.3% female) [8], a  stepwise multivariate logistic regression 
analysis showed that the score on the attention and calcula-
tion subsection of the MMSE was positively associated with the 
presence of FoF in physically frail older adults (OR = 1.83; 95% 
CI: 1.08–3.12). However, this result was not confirmed in the 
present study. On the contrary, in the study by Shirooka et al. 
[8], cognitive impairment was not associated with FoF in physi-
cally non-frail older adults.

Limitations of the study

The main limitation of this study was the cross-sectional de-
sign. Furthermore, causality could not be demonstrated in the 
association between physical frailty and FoF in this study. More-
over, the results on associations between physical frailty and 
FoF might have been influenced by factors not investigated in 
the study, e.g. missing information on fall history, physical activi-
ty or comorbidities. Other limitations are the multiple measure-
ments used to identify physical frailty among older adults. In 
our study, physical frailty was defined by using the SPPB, where 
a score lower than 6 points signified the presence of physical 
frailty and, consequently, an increased risk of a lack of self-suf-
ficiency. Further studies are needed to confirm this association 
between physical frailty and FoF and the importance of other 
variables affecting this association. 

Conclusions

The present study confirmed differences in the factors as-
sociated with FoF among community-dwelling older adults with 
and without dementia. Multivariate analysis also demonstrated 
that being physically frail was the main risk factor for FoF, fol-
lowed by other factors, including female gender.
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