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Abstract

Background Falling is a significant challenge in old age, often leading to isolation, self-imposed limitation, reduced
movement, and muscle strength. This study aimed to explore the fear of falling and its related factors in older adults
following a fall in Kashan, Iran.

Methods This cross-sectional study followed 200 older adults who visited medical centers in Kashan from July 2023
to May 2024. Continuous sampling was carried out. Data collection involved a background information question-
naire, the shortened version of the falls efficacy scale-international in older adults, the independence scale of activi-
ties of daily living, and the short-form state-trait anxiety inventory. Data were gathered before, one month, and three
months after the fall. Data analysis utilized SPSS-24, including t-test, ANOVA, Pearson’s correlation coefficient,

and repeated measures analysis of variance.

Results Participants had a mean age of 71.34+8.36 years (ranging from 65 to 96 years). There was a significant
increase in fear of falling scores one month and three months after the fall (P <0.001). Multiple linear regression
revealed that factors such as illiteracy, old age, and previous falls were predictors of fear of falling before the fall
(P<0.05). One month after the fall, predictors included illiteracy, hip fracture, and high anxiety scores (P<0.05). Three
months after the fall, predictors encompassed illiteracy, hip fracture, high anxiety score, and internal fixator placement
as a treatment intervention (P < 0.05), explaining 15% of the variance in fear of falling.

Conclusions Identifying predictive factors for fear of falling can assist health policymakers in developing a holistic
care plan to enhance the quality of life for older adults post-fall. It is essential to screen for fear of falling levels, par-
ticularly after trauma, offer educational counseling services, particularly in mental health, after discharge, and prepare
training programs related to fall prevention.
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Background

In recent years, the world’s population is aging faster.
*Correspondence: According to the World Health Organization, individuals
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" Trauma Nursing Research Center, Kashan University of Medical Sciences, notable increase from the 12% recorded in 2015 [1]. The
Kashan, Iran countries of the Middle East region and the Asian region
‘r;auma Research Center, Kashan University of Medical Sciences, Kashan, have faced s1gn1ﬁcant Changes in terms of the number
? Student Research Committee, Kashan University of Medical Sciences, of older adults [2]. In Iran, over 7 million people are
Kashan, Iran older adults, posing a major global challenge [2]. Aging

brings about changes in the body, including a decrease in
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skeletal muscle mass. This decline in muscles is a com-
mon effect of aging. In addition to musculoskeletal prob-
lems, older adults often experience sensory impairments
and balance problems, increasing their risk of falls [4].

Falls can pose a significant challenge for older adults
[5], causing both physical and psychological harm [6].
Global statistics show fall rates ranging from 34% to
66 [6]. These incidents can result in organ fractures,
brain injuries, reduced independence, limited activity,
decreased quality of life, and even death [7, 8]. Recovery
from injuries is often incomplete, resulting in substantial
costs for older adults, their families, and the healthcare
system [7]. As individuals grow older, the risk of falling
and its related physical, psychological, social, and eco-
nomic effects also increase. One psychological impact of
falling is the fear it instills [9].

Fear of falling is a persistent concern that can lead indi-
viduals to avoid activities that might result in falls [5].
Studies show varying statistics, with rates ranging from
20 to 85% globally [10]. Prevalence of fear of falling in
Asian older adults reported 21% to 88% [2]. In the study
by Bahat Oztiirk et al. (2021) in Turkey, the prevalence of
fear of falling among older people was reported as 44%
[11]. A meta-analysis study among Iranian older adults
reported a 32% fall rate and a 41% fear of falling rate [12].
Research in Ethiopia revealed that around 60% of older
adults had a fear of falling [13]. The results of a study in
Iraq showed that the fear of falling in older adults after
falling was 73% and the rate has increased compared to
before the fall [14]. This fear can lead to self-imposed
limitations, further weakening muscle strength, and inac-
tivity [14]. Approximately 30% of older adults restrict
their activities due to fear of falling [15]. Those afraid of
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falling often alter their gait or use mobility aids, impact-
ing their self-assurance and social interactions [13]. Fig-
ure 1 shows a conceptual framework for examining the
relationships between aging, falling, and fear of falling.

Various factors can influence the fear of falling, includ-
ing demographics, medical history, surgeries, and psy-
chosocial aspects. Research by Bastani et al. highlighted
that being female showed the strongest correlation with
fear of falling, particularly among older widows, illiterate
individuals, and those with lower economic status [16].
Another study revealed that older adults over 70 years
old who had a history of sedative use reported more
fear of falling [17]. Birhanie et al. (2021) found that fear
of falling was notably linked to older age, female gender,
lower education levels, existing medical conditions, and
reliance on mobility aids [13]. A significant factor con-
tributing to the fear of falling is a previous history of falls,
which can heighten anxiety and fear post-trauma [16].
Depression, social isolation, and loneliness are psychoso-
cial factors that contribute to the fear of falling. Research
indicates that factors such as living alone, environmental
risks, anxiety, depression, and decreased daily life capa-
bilities are associated with this fear [16, 18]. Maintaining
independence in daily activities is a crucial health indica-
tor for older adults, offering valuable insights for effective
older care planning. A study revealed that 32% of older
adults were either partially or fully dependent on others
three months post-trauma [8].

Studies in Iran have explored the fear of falling among
older adults. For instance, one study investigated the con-
nection between the fear of falling and functional tests in
older adults with diabetes [19], while another examined
the fear of falling and its associated factors in older adults
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Fig. 1 A conceptual framework for exploring the relationships between old age, fall, and fear of fall
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without considering prior trauma history [17]. However,
fear of falling is expected to change after trauma, highlight-
ing the need for research across diverse cultures and socie-
ties. Currently, older adults account for 7% of Iran’s overall
population, with Kashan City exhibiting a higher percent-
age of 12% (over 460 thousand people) [20]. Given the ele-
vated older population in Kashan compared to the national
average and limited local studies in this area, this study was
conducted to investigate the fear of falling and its related
factors in older adults following a fall in Kashan, Iran.

Method

Study design and participants

This cross-sectional study aimed to investigate the fear of
falling and the associated factors in older adults follow-
ing a fall. The research was conducted at two hospitals in
Kashan from July 2023 to May 2024. Continuous sampling
was carried out following approval from the Research Vice-
Chancellor of Kashan University of Medical Sciences and
ethical clearance. The researcher identified eligible par-
ticipants by visiting the trauma emergency departments
of Shahid Beheshti and Naqavi hospitals in Kashan. To
adhere to ethical standards, the researcher introduced the
study, obtained informed written consent, and assured par-
ticipants of confidentiality. Data collection was conducted
through questionnaires, with items completed based on
patient preference and literacy level, either independently
or with researcher assistance.

The inclusion criteria comprised older adults aged 65 and
above, willingness to participate, ability to respond to ques-
tions, absence of severe uncorrectable hearing impairment,
no pre-fall dependency in daily activities, limb trauma
resulting in fracture and hospitalization due to a fall,
absence of cognitive problems (AMT score>7, according
to the reliability and validity of this tool in the Iranian older
adult population) [21], and no self-reported mental illness.
Exclusion criteria involved incomplete questionnaires dur-
ing the initial visits, one month, or three months after the
fall, and unavailability for follow-up.

The sample size was estimated to be 160 people based on
Cochran’s formula with p=0.9, q=0.1, d=0.05 [22]. Tak-
ing into account 10% of the dropout rate in each stage, the
sample size was determined to be 200 people.

(21— %)2 *p(l —p)
42

n=

Data collection

The questionnaires utilized for data collection consist of
the background information questionnaire, the short-
ened version of the falls efficacy scale-international in
older adults (the Short FES-I), the independence scale

Page 3 of 9

of activities of daily living (ISADL), and the short-form
state-trait anxiety inventory (Short-form STAI). Initially,
the background information questionnaire, the FES-I,
the ISADL, and the ISTAI were administered based on
pre-fall conditions. Subsequently, the patient’s contact
details were recorded for one-month and three-month
follow-ups. At these intervals, the FES-I, the ISADL, and
the ISTAI were completed via telephone or in person. On
average, it took 30 min to complete the questionnaires,
and a token of appreciation was given to the patients.

Data collection tools

A- The background information questionnaire covered
details such as age, gender, education level, marital sta-
tus, number of children, injured limb, type of treatment
received, and trauma-related hospitalization history. Ten
experts, including seven nursing doctorates specializ-
ing in geriatrics and three staff nurses in the orthopedic
department, qualitatively assessed the questionnaire’s
content validity.

B- The shortened version of the falls efficacy scale-
international the older adults, developed by Kempen
et al. (2008), assesses fear of falling with 7 questions. Each
item rates worry or fear of falling during activities on a
four-point Likert scale from 1 (never worried about fall-
ing) to 4 (very worried about falling). Higher scores indi-
cate a greater fear of falling, with a questionnaire score
range of 7 to 28 [23]. A cut-off point of >11 has been
established [24]. In a study by Kashani et al. (2019), the
FES-I internal consistency was 0.95 using Cronbach’s
alpha coefficient, and its temporal reliability resulted in
0.87 using the intraclass correlation coefficient over a
15-day duration [25].

C- The independence scale of activities of daily living,
introduced by Yaghmaie (2005), assesses independence in
daily life activities among older adults [26]. The question-
naire includes 20 questions covering daily activities like
bathing, going to the toilet, observing personal hygiene,
shopping, doing financial tasks, using public transporta-
tion, navigating stairs, walking, cleaning the house, dress-
ing, using the telephone, washing clothes, cooking, eating
and drinking, controlling urine and feces, taking medi-
cations, standing up from a chair, going to and getting
out of bed, and cleaning the bed. Each question is rated
on a Likert scale from 1 to 4, with a total score range of
20-80. Scores of 61-80 indicate complete independence,
41-60 signify relative independence, 21-40 suggest rela-
tive dependence, and a score of 20 indicates complete
dependence. In a study by Masoudi et al. (2014), the
questionnaire’s reliability was 98% using a Cronbach’s
alpha coefficient [8].
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D- The short-form state-trait anxiety inventory, intro-
duced by Spielberger et al. (1970) [27], consists of six
items rated on a 4-point Likert scale (1=not at all to
4=very much). Scores range from 6 to 24, with higher
scores indicating increased anxiety levels. Scoring 6-12
signifies mild anxiety, 13-18 indicates moderate anxi-
ety and 19-24 reflects severe anxiety. Marteau and Bek-
ker (1992) confirmed the validity and reliability of the
6-item version, reporting an internal consistency of 0.89
[28]. In the research conducted by Taavoni et al. (2018),
seven experts confirmed the content validity of the ques-
tionnaire, while 20 experts determined its reliability to
be 0.76 through the bisection method and 0.73 using a
Cronbach’s alpha coefficient [29].

Data analysis

Descriptive statistics, including frequency, mean, and
standard deviation, as well as SPSS software version 24
(Armonk, NY, IBM Corp, USA), were utilized for data
analysis. The normality of data was confirmed through
the Kolmogorov—Smirnov test. T-test was used to com-
pare questionnaires’ scores for two-state variables and
ANOVA for three-state variables or more. Pearson’s cor-
relation test assessed relationships between quantitative
variables. Repeated measures ANOVA examined the
effect of time on fear of falling in older adults one month
and three months post-trauma. Stepwise multiple linear
regression predicted relevant factors. The significance
level was set at 0.05.

Ethical consideration

The research received approval from the ethics commit-
tee of Kashan University of Medical Sciences under the
ID No. IR KAUMS.NUHEPM.REC.1402.041 (research
project No. 402096), adhering to the Declaration of Hel-
sinki. Participants were informed of the study’s objec-
tives and the confidentiality of their information. Written
consent was obtained from all participants, ensuring they
would receive the research results upon request.

Results

The participants’ mean age was 71.34+8.36 years (65—
96) with an average of 4 children per participant (0—14).
Among the participants, 52.5% were male, 63% were
married, and 68.5% reported a history of falling. The
most frequently injured limbs after falling were ankles
and fingers (Table 1).

Two older adults were excluded from the study due
to being unavailable for the three-month follow-up. The
mean (SD) fear of falling scores for participants were
12.44 +5.43 before the fall, 19.62 £ 5.61one month after
the fall, and 15.25 + 5.55 three months after the fall. Ini-
tially, 50% of participants reported fear of falling, which
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Table 1 Some demographic information of the participants

Variable Measuring data Number Percent
Sex Female 95 47.5
Male 105 525
Marital status Married 126 63
Single/widowed 74 37
Education level Uneducated 70 35
Lower/upper secondary/ 102 51
diploma
Associate degree 15 7.5
Bachelor’s degree 13 6.5
History of falling None 63 315
Falls without trauma 119 59.5
Falls resulting in hospitaliza- 18 9
tion
History of hos- Yes 147 735
pitalization due No 53 26.5
to trauma
Injured limb Multiple fractures 22 1
Hip 39 195
Femur 30 15
Tibia or fibula 35 17
Ankle and fingers 74 37
Type of treatment  Casting 59 29.5
Internal fixator 119 595
Traction 22 1

increased to 91% (183 people) one month after the fall
and decreased to 71.2% (141 people) three months
later. Table 2 displays the mean independence scores of
the participants before, one month, and three months
after the fall.

Pearson’s correlation coefficient showed a nega-
tive and significant correlation between partici-
pants’ independence scores and their fear of falling
scores before falling (P=0.004, r=-0.20), one month
later (P=0.0001, r=-0.36), and three months later
(P=0.0001, r=-0.52). Table 3 shows the mean anxiety
scores of the participants before, one month, and three
months after the fall.

Pearson’s correlation coefficient showed a positive and
significant relationship between participants’ anxiety
scores and their fear of falling scores one month (P=0.04,
r=0.34) and three months after the fall (P=0.0001,
r=0.60).

A repeated measures ANOVA was conducted to ana-
lyze the effect of time on fear of falling changes. Mauch-
ly’s test results (P=0.002) indicated no assumption
of compound symmetry. The model using the Green-
house—Geisser revealed a notable increase in fear of fall-
ing scores over time. Figure 2 illustrates this progression.
Fear of falling significantly increased one month after the
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Table 2 The scores of ISADL in participants before, one month, and three months after fall
The scores of ISADL Mean+SD According to P Value*

questionnaire

levels
Period of time Completely Relatively Relatively Completely

dependent N (%) dependent independent independent

N (%) N (%) N (%)

Before the fall 7224+10.17 0(0) 4(2) 18 (9) 178(89) P<0.0001
One month after the fall 59.09+ 14.69 5(25) 22(11) 71(355) 102(51) F=121.72
Three months after the fall 64.07+£1529 5(25) 11(5.6) 50(25.2) 132(66.7)
" ANOVA test
Table 3 The scores of anxiety in participants before, one month, and three months after the fall
The scores of anxiety Mean+SD According Questionnaire levels P Value*
Period of time Low Moderate High
Before the fall 13.55+245 71(35.5) 125 (62.5) 4(2) P<0.0001
One month after the fall 14524204 47 (235) 141 (70.5) 12(6) F=2476
Three months after the fall 14414175 24(12.1) 169 (85.4) 5(2.5)

" ANOVA test

fall. While fear of falling slightly decreased three months
post-fall, it still exceeded pre-fall levels (Fig. 2).

Multiple linear regression showed that before falling,
predictors of fear of falling included old age, illiteracy,
and prior history of falling. One month after the fall,
predictors were illiteracy, hip fracture, and high anxiety
score. Three months post-fall, predictors included illit-
eracy, hip fracture, high anxiety score, and undergoing
internal fixator treatment (P < 0.05) (Table 4).

Discussion

This study aimed to examine the fear of falling and
related factors in older adults following falls in Kashan,
Iran (2023-2024). Results indicated that 50% of older
adults were afraid of falling before the fall, increasing to
91% one month after the fall and 71% three months after
the fall. Studies measuring the fear of falling after fall-
ing are limited. The results of the studies reported the
fear of falling among community-dwelling older adults
in Pakistan at 75% [30], China at 88% [31], and Thailand
at 56% [32]. The fear of fall rate in developed countries
like America and Australia is 9% [33] and 14% respec-
tively [34]. The high rate of fear of falling in older adults
in developing countries compared to developed countries
raises concerns about its dangerous consequences. The
fear of falling seems more prominent in developing coun-
tries due to limited healthcare access and unsafe envi-
ronments. Contrastingly, developed nations often have

structured support systems and healthcare services that
can alleviate fear and promote safer living conditions.

In this study;, fear of falling significantly rose one month
after the fall, then slightly decreased over the next three
months but remained higher than before the incident.
Research showed that the fear of falling doubled in older
adults who had a fall within the past month or year [35].
In a one-year follow-up, 25% of individuals with hip frac-
tures maintained a fear of falling, with the highest levels
observed between one month and two months post-frac-
ture [24]. In the study of van der Vet et al. (2021), 40% of
older adults experienced fear of falling after trauma. Fear
of falling was more prevalent in older adults over 75 years
old, even after re-fracture during one-year follow-up,
leading to a notable decrease in activity level and quality
of life [36]. Bastani et al. found that 99% of older adults
with falls-related orthopedic surgery had fear of falling.
This was particularly prevalent among women, those with
lower education levels, and those over 70 years old. After
surgery, 80% of older adults experienced mild to severe
anxiety [16]. Discrepancies in results may be attributed to
participant age, study timing, type of trauma, and meas-
urement tool. Nonetheless, fear of falling is significant in
older adults even before experiencing a fall, with a sub-
stantial increase following trauma.

In this study, 89% of older adults were fully independ-
ent in daily activities before the fall. However, this rate
decreased to 51% one month later and then increased
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Fig.2 Fear of fall in participants before, one month, and three months after the fall

Table 4 Regression analysis of associations between variables and fear of fall in participants before, one month, and three month after

the fall
Variables P*Value T Beta R Adjusted R? R?
Fear of fall level before the fall 0.20 0.04 0.02
Education (uneducated) 0.02 221 0172
Age 0.04 1.72 0.133
History of fall (yes) 0.04 1.82 0.130
Fear of fall level one month after the fall 0.30 0.06 0.09
Education (uneducated) 0.007 -2.749 -0.190
Injured limb (hip fracture) 0.02 -2.266 -0.157
The scores of anxiety 0.03 -2.156 -0.142
Fear of fall level three months after the fall 043 0.19 0.15
Education (uneducated) 0.008 -2.686 -0.209
Injured limb (hip fracture) 0.004 -2.882 -0.213
Type of surgical intervention (internal fixator) 0.0001 -3.710 -0.221
The scores of anxiety 0.04 -1.324 -0.112

" Multiple linear regression

to 66% three months after the fall. Despite a correlation
between older adults’ independence in daily activities
and their fear of falling, independence in daily activi-
ties was not a predictor of fear of falling. Mortazavi et al.
(2021) found that although 95% of older adults were
independent in basic daily activities, fear of falling hin-
dered their independence [37]. Another study revealed a

significant association between daily activity independ-
ence and fear of falling, suggesting that fear of falling
could predict daily activity independence [38]. A study in
Palestine demonstrated a significant and direct connec-
tion between older adults’ functional status and fear of
falling [39]. In this study, 64.5% of older adults had mod-
erate to high anxiety scores before the fall, increasing to
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76.5% one month later and 88% three months after the
fall. Research shows that anxiety and depression symp-
toms in older adults are directly associated with fear of
falling [39].

The present study revealed that before falling, predic-
tors of fear of falling in older adults included old age,
illiteracy, and a history of falling. Another study demon-
strated a direct relationship between fear of falling, age
over 70, and a history of taking anxiolytics [17]. A review
study highlighted a direct correlation between fear of fall-
ing in women, older adults, those with a history of falling,
the presence of depressive symptoms, and low activity
levels [40]. In a separate study, older adults living alone,
with a history of falls, and balance disorders experienced
increased fear of falling [41]. Aging leads to a decline in
muscle mass and strength in older adults, impacting bal-
ance, gait, and increasing the risk of falling [42]. Hence, it
appears reasonable that the fear of falling rises with age.
In the current study, one significant factor influencing
fear of falling in older adults was their level of education.
While some studies did not find a significant relationship
between fear of falling and education level [43], Most
studies, especially in developing countries indicated that
illiterate individuals or those with lower literacy lev-
els reported higher levels of fear of falling [17, 39]. This
could be attributed to awareness among educated older
adults regarding preventing and managing risks of falls.
While many studies highlight the female gender as a key
predictor of fear of falling [17, 41], this study did not find
gender to be a predictor. Nonetheless, a study identified
fear of falling as a crucial risk factor for both genders,
particularly among men [44].

The study results indicated that one month after the
fall, predictors of fear of falling included illiteracy, hip
fracture, and high anxiety scores. Three months after the
fall, illiteracy, hip fracture, high anxiety scores, and the
presence of an internal fixator were also predictive fac-
tors. The fall resulted in injuries to various body parts
such as the hip, femur, tibia or fibula, ankle, and fingers,
with hip fractures notably predicting fear of falling. Indi-
viduals tend to experience an increased fear of falling fol-
lowing a hip fracture. A study in the U.S. reported fear
of falling in 60.5% of older adults one month after a hip
fracture and in 47% three months later [45]. Addition-
ally, anxiety scores emerged as predictors of fear of fall-
ing in this study. Consistent with these findings, another
study highlighted a significant relationship between fear
of falling and anxiety in older adults [46]. A meta-analy-
sis indicated that high anxiety levels increased the likeli-
hood of falling by 53% [47]. The rise in anxiety and fear
of falling leads to reduced activity levels and constraints
on daily activities. Research suggests that fear of falling
can correlate with limitations in activity, frequent falls,
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and disability [48]. Hence, aside from other factors, it is
crucial to address psychological aspects related to falls,
which can heighten the fear of falling, and they should
be integrated into fall prevention programs. Psychologi-
cal counseling is recommended to manage older adults’
anxiety, particularly post-trauma.

Strengths

While previous studies on fear of falling were mostly
cross-sectional, this is the first study in Kashan that
examined fear of falling in older adults one month and
three months after the fall.

Limitation

A limitation of this study was the patients’ unwilling-
ness to complete questionnaires during follow-up by
phone. As a result, the researcher visited the patients in
person, read the questions to them, and completed the
questionnaires.

Conclusion

The fear of falling is a significant issue for older adults,
especially after experiencing a fall. This fear can make
them more vulnerable following trauma, with both physi-
cal and psychological consequences. Identifying the
factors that predict this fear, especially in developing
countries, can help policymakers and healthcare pro-
viders create a comprehensive care plan to enhance the
quality of life of older adults after a fall. Utilizing this
study’s findings can aid in developing interventions to
reduce the fear of falling and increase the independence
of older adults after a fall. It is essential to screen older
adults for fear of falling, especially post-trauma, offer
counseling and educational services, particularly in men-
tal health, after discharge, and prepare fall prevention
training programs.
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