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Abstract N\
Falling in the elderly is an important social issue, especially for those who are in long-term care (LTC) facilities, in addition to being a \
significant economic burden. This study aims to investigate the epidemiological characteristics and identify the factors influencing falls
in LTC residents.

We enrolled 260 participants aged 60+ years by multistage sampling across 13 LTC facilities in Xiamen, China, in 2016.
Epidemiological characteristics and falls were observed and recorded during a 12-month period using a revised FROP-Com Scale.
Multiple logistic regression modeling was performed to determine the factors influencing falls.

Atotal 0f 218 (83.8%) valid questionnaires were returned. 152 falls (range 1-7, mean 0.7 + 1.3falls/person/y) occurred in the previous
year, with 69 residents (31.7%) experiencing 1 or more falls. Most participants who fell were female (71%), living in cities (85.5%), had a
higher BMI (22.1 + 4.2), and had a chronic disease (99.9%). Of allfalls, 39.1% occurred in the bedroom and 26.1% in the bathroom, 58%
during daytime hours between 6:00 am and noon. Thirty-six percent of falls resulted in an injury (e.g., bruises and fractures). The principal
reason for falling was due to slipping (23.2%). There were 2 interactions on fall rate between ADL and feet and footwear (OR=3.120,
P<.001; OR=3.010, P=.007 in Models 1 and 3), and between ADL and cognitive status (OR=4.401, P<.001; OR=4.101, P=.005in
Models 2 and 3). Multiple regression analysis indicated that ADL, balance and gait, medical conditions, cognitive status, living
environment, feet and footwear and sensory loss were factors influencing falls among elderly adults in LTC facilities.

Falls occur frequently and mostly unwitnessed among elderly adults in LTC facilities, highlighting the need for more effective and
individualized fall prevention. Fall efficacy enhancing programs for nursing home residents should take degree of self-care, chronic
diseases, sensory loss, foot injuries, cognitive impairment, living environment, and gender into account.

Abbreviations: ADL = activity of daily living, DGl = dynamic gait index, FROP-Com = Falls Risk for Older People-Community
setting, LTC = long-term care, MMSE = Mini-Mental State Examination, OR = odds ratios, SOP = standard operating procedure,

WHO = World Health Organization.
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1. Introduction

With the rapid growth of the world’s elderly population, their
health causes unprecedented concern. Falls and fall-related
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injuries are an important aspect of the health problems of elderly
people, accounting for 40% of all deaths due to injury. The
World Health Organization (WHO) definition of a fall in a 2007
report was “inadvertently coming to rest on the ground, floor, or
other lower level, excluding intentional change in position to rest
in furniture, wall, or other objects.” Fall-related injuries are
common,'! resulting in considerable burden on healthcare
institutions and are a major cause of long-term pain and
functional impairment among older adults.!*! They also substan-
tially increase the risk of discharge to a nursing home! and result
in high economic cost.!®!

Approximately 28% to 35% of people aged 65 and over fall
each year, increasing to 32 % to 42 % for those over 70 years of age
(WHO 2007). The frequency of falls increases with age and level of
frailty.””? Older people living in nursing homes fall more often than
those living in the community. WHO stated in the “World Report
on Ageing and Health” in 2015 that approximately 30% to 50%
of people living in long-term care (LTC) institutions fall each year,
and 40% of those experienced recurrent falls. Falls can cause
moderate to severe injuries, such as hip fractures and head trauma,
increasing the risk of early death.”®! Among older adults, falls are
the leading cause of death due to injury. They are also the most
common cause of nonfatal injury and hospital admissions due to
trauma. Many who fall, even those who are not injured, develop a
fear of falling. This fear may cause them to limit activity—leading
to reduced mobility and loss of physical fitness, which in turn
increases the risk of falling.”’


mailto:Fangya@xmu.edu.cn
http://creativecommons.org/licenses/by-nc-nd/4.0
http://creativecommons.org/licenses/by-nc-nd/4.0
http://dx.doi.org/10.1097/MD.0000000000014375

Zhang et al. Medicine (2019) 98:8

LTC facilities, also known as residential care or nursing homes,
include institutional facilities for residents that require on-site staff
for routine care, owing to chronic illnesses, disabilities, or cognitive
impairment."! Design of LTC facilities for older people has
become increasingly crucial policy concerns in developing
countries and the rapidly aging Asia, especially China. Falls are
more common in older people who are in nursing and residential
care facilities than in those who live in the community, and it has
been argued that screening is not needed in this population because
all residents are at increased risk.!"" The circumstances associated
with falls leading to fractures have been well documented in some
developed countries, but little is known about such accidents in
developing countries, where the elderly population is increasing
rapidly.!"?! In addition, the current epidemiological studies on falls
in institutions of different types and regions are not sufficiently
comprehensive."*! Although there have been many studies of falls
in the elderly and the factors that influence them, there remains a
lack of research on their epidemiological status and the factors
influencing falls among the elderly in LTC institutions.!"*¢! In
particular, little existing research involves institutional-level
considerations of falls such as gender differences in different
residential settings or the attributes of institutions.!"”! Therefore,
this study aims to investigate the epidemiological characteristics
and identify the factors influencing falls in LTC residents.

2. Methods

2.1. Participants

A cross-sectional study was performed on individuals aged >60
years living in LTC institutions for atleast 1 year. The initial sample
size was calculated by the following formula. A total of 32 LTC
facilities (3250 elderly people) are located in Xiamen, China in
2016. P wasset at 12% to 19%, according to the previous survey in
China."®'! Hence, the calculated sample size was 154 to 220
individuals. However, in order to ensure the quantity and quality
of the questionnaire, we intended to recruit 260 participants. In the
first stage, there were 32 LTC institutions in Xiamen, including 22
in urban areas and 10 in townships by the end of 20135. Based on
the urban-rural differences and the ratio of about 2:1, LTC
institutions of 9 cities and 4 towns were selected according to the
random number table method. The second stage, based on the
nature of the LTC institutions and the ratio of about 1:1, this study
randomly selected 4 public and 5 private LTC institutions in the
city, as well as 2 public and 2 private LTC institutions in the
township area. Finally, we selected participants from 13 LTC
institutions, including 8 private agencies and 5 public nursing
facilities across urban and rural areas. Two hundred sixty elderly
residents were selected (20 seniors per facility; 8% of the overall
elderly population in those LTC facilities) for on-site investigation,
according to the urban or rural areas and institutional attributes in
2016 (June 1 to September 30).

Z2,P(1-P)N
F(N—1)+2;,P(1-P)

Note: N = 3250, f = 0.19, @ = 0.05, Z,» = 1.96, 5 = 0.05

The study protocol was approved by the ethical review
committee of the School of Public Health, Xiamen University. All
participants read a statement that explained the purpose of the
survey and provided signed informed consent prior to participa-
tion in the study.
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2.2. Data collection

Respondents of the questionnaire were elderly residents, or their
family members or caregivers if the participants were unable to
answer. The content of the survey mainly comprised questions
describing the residents, epidemiological characteristics of the
falls, and the revised Falls Risk for Older People-Community
setting (FROP-Com) Scale. This FROP-Com scale was from The
National Ageing Research Institute (NARI) in Australia.*! The
survey was conducted from June 1, 2016 to July 5,2016. No gifts
or rewards were given to any participant. Each interview required
between 30 and 40 minutes to complete. In order to ensure the
orderly conduct of the investigation, a standard operating
procedure (SOP) was created to provide uniform training to the
investigators. A return survey was conducted in order to check
missing data if questionnaires were incomplete.

2.3. Characteristics of the participants

Social demographic and socioeconomic data, including gender,
age, marital status, occupation, residence, economic status, and
relevant health indicators, were collected. Health data mainly
included degree of self-care, the presence of any chronic disease
and mental health status.

2.4. Fall characteristics

An event was considered a fall when the staff saw an elderly
person landing on the floor or they were found lying on the floor
as a result of a fall. Staff recorded all witnessed and unwitnessed
falls on a structured table in LTC facilities. This structured table
only recorded simple information such as the number of falls and
whether the fall was witnessed. The total number of falls suffered
over a 12-month period (May 31, 2015 to May 31, 2016) was
entered onto the structured table by institutional managers. Fall
rate was expressed as the mean number of falls per year per
resident. In addition, details of the most recent fall, including the
precise time, location, direction, reason and consequences of the
fall for the elderly were collected through the questionnaire.”!!

2.5. Revised FROP-Com scale

Due to the FROP-com scale was designed for the elderly in the
community, the elderly in the LTC institutions may be different from
the elderly in the community in terms of their physical condition and
fall rate. Previous literatures have shown that the FROP-com scale
should be modified properly to study the falls of the elderly in LTC
institutions.”*?! Therefore, based on the risk factors of falling in
elderly people retrieved from the existing research literature, the
FROP-Com scale was revised by combining the actual description of
each resident in the LTC institutions, comprising principally the
following information: Activity of Daily Living (ADL), balance and
gait, medical conditions, cognitive status, living environment, foot
injuries and footwear and sensory loss. The score range for each
parameter was 0 to 4. The higher the score, the worse the physical
condition or living environment of the resident.

ADL was measured using a modified Katz Activities of Daily
Living Scale, which included 6 basic activities: eating, toileting,
bathing, dressing, getting in and out of bed and mobility. The degree
of self-care of each resident was collated and classified into 4
categories: completely independent, relatively independent, moder-
ately disabled, or totally disabled.”®! Balance and gait were
measured using the Dynamic Gait Index (DGI), and included eight
items: walking, turning, crossing, bypassing, stepping up and down,
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etc.** Residents’ medical conditions, including diseases and
medications, were extracted from the electronic medical records
in the LTC facilities. The survey mainly asked about their medical
history, quantity of prescription drugs, whether they suffered a
chronic medical condition(s) affecting their balance or mobility,
etc. Since the measurement of cognitive function in the original
FROP-com scale is relatively simple, cognitive status was
measured using a Mini-Mental State Examination (MMSE)
and graded residents into complete cognitive function, mild
cognitive impairment, moderate cognitive impairment, or severe
cognitive dysfunction.””’! The safety of the living environment
was determined principally by the number of risk factors,
including antiskid devices, lighting conditions, and unreasonable
placement of furniture, etc. We trained investigators to investigate
the indoor (living room, bathroom, aisle, etc.) and outdoor
(corridor, staircase, armrest, etc.) living environment of the
elderly in LTC institutions. Foot injuries and footwear were
evaluated by enumerating the number of foot problems, including
corns, bunions, swellings, etc. and whether inappropriate, poorly
fitting, or worn footwear were used. Sensory loss was evaluated
using a comprehensive assessment of the auditory, visual, tactile,
and positional perception capabilities of each resident.!*®!

www.md-journal.com

2.6. Statistical analysis

We reported the mean, standard deviation, percentage, range and
frequency with respect to fall rate, circumstances of falls, and
characteristics of the elderly residents. Differences between the
group of residents who suffered falls and those who did not were
tested for statistical significance using a x> or ¢ test. Multiple logistic
regression was performed to determine the factors that influenced
falls. Mutually adjusted odds ratios (OR) with 95% confidence
intervals were calculated. All statistical calculations were carried
out using SAS version 9.3 software (SAS Institute Inc, Cary, NC).

3. Results

3.1. Characteristics of the residents and falls

During the study period, a total of 260 participants who resided
in LTC facilities were selected for the study. Forty-two residents
were excluded due to incomplete data, thus 218 patients were
analyzed (mean age 80.1+8.3 years; range 63-97). Sixty-nine
residents (31.7%) experienced 1 or more falls, the majority of
whom were female (71%), lived in cities (85.5%), had a high BMI
(22.1+4.2), and had chronic diseases (99.9%) (Table 1).

Prevalence of the elderly characteristics in the research population.

Total (N=218) Fall (N=69) No fall (N=149) X/t P
n % n % n %
Age (years)
Mean +SD 80.1+8.3 80.3+8.5 79.8+8.7 0.68 A1
Gender
Male 92 42.2 20 29.0 72 48.3 535 .00
Female 126 57.8 49 71.0 77 51.7
Marital status
Married 60 275 16 232 44 29.1 1.16 .28
Unmarried 158 72.5 53 76.8 105 70.9
Education
Illiterate 62 28.4 24 34.8 38 25.5 1.68 .64
Primary and junior school 52 239 13 18.8 39 26.2
Senior high school and above 109 47.8 32 46.4 72 48.3
Occupation
None 21 9.6 10 145 11 7.4 4.37 11
Farmer 37 16.5 15 21.7 22 14.8
Non-farmer 160 739 44 63.8 116 77.9
Economic status
Income exceeded expenditures 53 24.3 18 26.1 36 24.2 0.19 91
Balance 99 45.4 30 43.5 69 46.3
Expenditures exceeded income 66 30.3 21 304 44 29.5
Residence
Urban 172 79.4 59 85.5 113 75.8 3.26 .05
Rural 46 20.6 10 145 36 24.2
BMI
Mean +SD 21.9+39 221+4.2 21.8+38 12.32 .04
Chronic diseases
Yes 187 85.8 68 99.9 119 79.9 6.28 .03
No 31 14.2 1 0.1 30 20.1
Self-rated health
Bad 73 335 41 59.4 32 215 493 .09
Fair 88 40.4 26 377 62 416
Good 57 26.1 2 2.9 55 36.9
Life satisfaction
Bad 31 14.2 14 20.3 17 1.5 3.87 14
Fair 55 25.7 19 275 36 24.3
Good 132 60.1 36 52.2 96 64.2
Feelings of loneliness
Often 41 18.3 15 21.7 26 17.0 0.59 74
Sometimes 63 28.9 21 305 42 27.9
Seldom/never 114 52.8 33 47.8 81 55.1
Institution type
Public 63 28.9 15 217 48 32.2 2.52 11
Private 155 71.1 54 78.3 101 67.8
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Characteristics of falls.
Number of falls (n=152)

Mean number of falls/person (SD) 0.7 +1.3 Range 0-7
Mean days on ward/person (SD) 546.3 +134.6 Range 268-736
Witnessed falls (n %) 42 27.6%
Location of the fall (n=69)

Living room 27 39.1%
Bathroom 18 26.1%
Corridor 6 8.7%
Stairway 7 10.1%
Balcony 3 4.3%
Qutdoor 8 11.6%
Time of the fall (n=69)

6:00 am 1012:00 Am 40 58.0%
Noon 12:00 to 6:00 pm 18 26.1%
6:00 pv to midnight 12:00 9 13.0%
Midnight 12:00 to 6:00 am 2 2.9%
Direction of the fall (n=69)

Left 6 8.7%
Right 7 10.1%
Forward 21 30.4%
Backward 28 39.1%
Downward 7 11.6%
Fall consequences (n=69)

Not injured 9 13.0%
Skin injuries 17 24.6%
Soft tissue injury 25 36.2%
Cuts/open wounds 4 5.8%
Visceral injury 1 1.4%
Fracture 11 15.9%
Brain concussion 2 2.9%
Cause of the fall (n=69)

Stumble 11 15.9%
Slip 16 23.2%
Lost balance 12 17.4%
Legs felt weak 7 10.1%
Syncope 3 4.3%
Dizziness 9 13.0%
Drinking or drugs 2 2.9%
Fall out of bed 9 13.0%

A total of 152 falls (female 92; range 1-7; mean 0.7 + 1.3 falls/
person/y) occurred in 12 months, 39.1% of which occurred in the
bedroom and 26.1% in the bathroom. Staff witnessed 27.6% of
falls. Most occurred during daytime hours, 58 % between 6:00 am
and noon. Almost a quarter of falls (23.2%) were due to slipping
and 36% resulted in an injury (e.g., bruises, fractures), but 15.9%
suffered a hip fracture and died within a month from
complications (Table 2).
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3.2. Fall-related factors

As the number of criteria for each of the 7 core parts of the revised
FROP-Com scale differed, the mean score of each concept was
used in the analysis. The results in Table 3 show that the elderly
who had fallen had significantly higher scores for ADL, balance
and gait, medical conditions, cognitive status, living environ-
ment, feet and footwear and sensory loss, compared with elderly
residents who had not fallen (P <.01).

The main effects and the significant interaction effects of the
fall rate in the 7 core parts of the modified FROP-Com Scale
among the elderly by multiple logistic regression analysis are
shown in Table 4. All 3 models are adjusted for all socio-
demographic characteristics. As model 3 shows, the elderly who
had higher ADL, balance and gait, medical conditions, cognitive
status, living environment, feet and footwear, and sensory loss
scores were more likely to fall. Importantly, there were 2
interactions on fall rate between ADL and feet and footwear
(OR=3.120, P<.001; OR=3.010, P=.007 in Models 1 and 3),
and between ADL and cognitive status (OR=4.401, P<.001;
OR=4.101, P=.005 in Models 2 and 3). The above 2
interactions were examined by likelihood ratio tests P=.032,
.013, respectively.

4. Discussion

In this study, the main findings were that 31.7% of residents
experienced 1 or more falls during the study period. Falls had
serious consequences, were most often unwitnessed, and
occurred within the bedroom or bathroom. As many as
15.9% of residents suffered a hip fracture and died within a
month from complications. Falls occurred most frequently during
the daytime. Furthermore, there were 2 interactions on fall rate
between ADL and feet and footwear, and ADL and cognitive
status. The elderly who had higher ADL, balance and gait,
medical conditions, cognitive status, living environment, feet and
footwear or sensory loss scores were more likely to fall.

In our study, 31.7% of residents experienced 1 or more falls
during the 12-month long study period. In previous studies, the
median incidence of falls was 18%, although 24.6% had a
recurrent fall over a 1-year period in elderly Chinese people in
Mainland China, Hong Kong, Macau, Singapore, and
Taiwan.?”?8) Older people living in LTC facilities fell more
often than those living in the community, mainly because older
people living in LTC institutions are generally in worse physical
condition than those in the community.

In addition, we found a large number of falls occurred without
staff being present. For 72.4% of the falls the precise cause is
unknown. To prevent a fall, it is important to know what
happened before and during a fall. Similar findings have been

Mean and standard deviation scores for the Modified FROP-Com Scale in the study population.

Modified FROP-Com Scale No fall Fall t P value
Mean SD Mean SD
ADL 2.74 0.68 3.59 0.70 —5.699 <.01
Balance and Gait 2.04 0.65 3.29 0.74 —5.310 <.01
Medical conditions 2.67 0.68 3.30 0.56 —13.486 <.01
Cognitive status 2.16 0.67 3.00 0.59 7.637 <.01
Living environment 2.24 0.68 2.63 0.60 —13.180 <.01
Feet and footwear 2.75 0.69 3.18 0.66 —3.699 <.01
Sensory loss 3.39 0.84 3.49 0.71 —5.320 <.01
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Main effects and interaction effects of the fall rate among the elderly characteristics in the research population.

Modified FROP-Com Scale Model 1 OR? (95% CI)

Model 2 OR® (95% Cl) Model 3 OR® (95% Cl)

ADL

Balance and Gait
Medical condition
Cognitive status

Living environment
Feet and footwear
Sensory loss

ADL Feet and footwear

1.839" (1.046, 1.967)
1.959" (1.706, 2.302)
2.579" (1.742, 3.818)
2.383" (1.271, 3.541)
1.959" (1.706, 2.302)
2.134" (1.358, 2.967)
1.5817(1.275, 2.787)
3.120% (1.801, 5.410)

1.780" (1.224,2.587)
1.865 (1.721,2.311)
2.695" (1.850,3.927)
2.354" (1.254,3.492)
1.865" (1.721,3.311)
1.978" (1.364,2.691)
1.589"(1.480,2.194)

1.436" (1.244,2.719
1.765 (0.711,1.311
2.203" (1.756,3.859
2.295" (1.265,3.531

1.3297 (1.214,2.319
1.300" (1.442,2.251
3.010" (1.330,6.801

ADL" Cognitive status

( )
( )
( )
( )
1.965 (1.711,2.311)
( )
( )
( )
( )

4.401% (2.450,7.890) 4.101" (2.530,6.350

All models were adjusted for the following variables: socio-demographic characteristics: gender, age, education, occupation, residence, BMI, ADL, chronic diseases, self-rated health, life satisfaction, feelings of

loneliness, and institution type.
OR®=adjusted odds ratio.
“p< 05,

TpP<.01.

#p<.001.

reported in previous studies, with most falls occurring in the
bedroom or common areas.?”! Recent studies have shown that
falls in common areas in a nursing home occur due to incorrect
weight shifting during walking, sitting down and when changing
position while standing.!*®! This study further confirms that the
location of falls is most frequently within the bedroom or
bathroom, generally in the morning and most often due to
slipping. Therefore, to get more insight into the exact circum-
stances, it may be necessary to monitor bathroom and bedrooms
all day long. Monitoring could prevent falls by providing
feedback to the patient before making a high-risk movement, or
the monitoring system could signal nursing staff for help.

Another finding in our study was that falls mainly affected
women, the poor self-care ability and those with poor cognitive
functioning, consistent with the previous findings.3'~33!
Previous reports confirm that women’s activity and participa-
tion in LTC institutions is significantly higher than that of men,
which increases the risk of falls.** In addition, with declining
ability to perform self-care and cognitive function, this study
found that the number of female falls was significantly higher
than that of men. On one hand, the reason may be that women
are more likely than men to sustain fractures when they fall.l'?!
On the other hand, relevant research reports that women’s fear
of falling may hinder their participation in physical exercise or
social activities!>*! and suggests that women are 2 to 3 times
more likely to report symptoms of depression,®3”! which may
result in women being more prone to falls as they become more
debilitated.

An important finding in our study was that the main causes of
falls include both internal and external causes. External causes
are mainly related to the living environment and shoes.
According to the survey, 39% of falls in LTC institutions are
closely related to the surrounding living environment. Moreover,
inappropriate footwear has been described as a risk factor for
injurious falls of residents in nursing homes.''"**#! Our study
suggests that 23.2% the elderly fell due to slipping and the
consequences of a fall may be particularly severe if open slippers
are worn as they can prevent evasive action, such as stepping,
which would reduce potential injuries from falls. Therefore,
managers and nursing staff should work together to assess the
safety of the living environment of the elderly to eliminate risk
factors. The quality of life of the elderly can be improved and the
risk of falling can be reduced by changing the living environment
in LTC facilities.

Previous studies have reported that a lack capability to perform
self-care is associated with a fear of falling. This fear represents
another barrier for elderly individuals who are seeking to regain
their self-care capability.[*”**! Older adults tend to reduce daily
activities due to the fear of falling, and this contributes to a
growing weakness in the lower limb muscles.®* It has been
reported that low physical activity levels are associated with a
reduced quality of life and higher rates of morbidity and
mortality.*”! Even when in poor health, some elderly adults are
unwilling to rely on others for assistance. These individuals may
even feel uncomfortable calling for necessary help, which may
contribute to accidents. Thus, nursing staff should increase the
frequency of inspections and master the knowledge and skills
necessary to understand the physical and psychological traits of
older adults.

The majority of elderly people in LTC institutions suffer from
chronic diseases such as hypertension, heart disease, diabetes,
joint or muscular diseases and require long-term medication.!*!!
With age, physiological decline of the elderly including
musculoskeletal disorders, gait instability, visual acuity, hearing
loss and injured lower limbs, even fractures, leads to a significant
increase in the risk of falls.!*?! Effective fall prevention nursing
assessment and management can minimize the risk of falls and
thus improve the quality of care to protect the safety of the
elderly.

There are several limitations associated with this study. First,
the data were derived from a cross-sectional survey and this
limited the interpretation of our results, making it hard to draw
causal conclusions. Second, the participants were sampled from
one city in China, and the sample size of this study was relatively
small, which may not be representative of the situation
nationwide, causing some bias in interpretation. Third, due to
the data limitations of LTC institutions, we were unable to obtain
detailed epidemiological information on all the falls that occurred
in elderly residents over a year. Fourth, fall could be considered a
marker of care quality, therefore if the number of assistants or
nurses or medical staff could influence this marker. In the follow-
up of this study, the number and quality of caregivers will be
considered. Fifth, the revised FROP-com scale needs to be further
tested and evaluated in this study. Therefore, large-scale
longitudinal studies are required to assess the effects of fall
prevention measures in LTC institutions. In particular, we hope
to further explore the effectiveness of different interventions in
different types of LTC institutions in the future.
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5. Conclusions

In conclusion, elderly people living in LTC facilities fall more
often than those living in the community. Most falls were not
witnessed. Factors influencing falls were: ADL, balance and gait,
medical conditions, cognitive status, living environment, feet
and footwear, and sensory loss. Targeted interventions should
be taken to reduce the fall rate of each institution. First, we need
to enhance and modify private and rural nursing facilities,
focusing on women, the poor self-care ability and those with
cognitive impairment. Furthermore, the managers of LTC
institutions should widen the monitoring of falls among the
elderly through smart wearable devices or emergency buttons
within institutions and establish relevant contingency plans.
Third, nursing facilities need to focus on strengthening cognitive
interventions, exercising to improve balance, correct gait,
enhancing the comfort and fitness of shoes, and management
of medication for the elderly, in addition to developing
environmental programs such as adding nonslip mats and
handrails to bathrooms. Last but not the least, LTC institutions
should establish an ability assessment system of the elderly,
including incapacitation and evaluation of falls. In addition, an
LTC insurance system should be established to reduce the
burden of disability caused by falls.

5.1. Availability of data and materials

The datasets used and/or analyzed during the current study are
available from the corresponding author on reasonable request.
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