
Vol 56  No.4  July  2025 489

FALL OCCURRENCE AND ASSOCIATION WITH 
KNOWLEDGE AND PRACTICE ON FALL PREVENTION 
AMONG ELDERLY RESIDENTS IN NURSING HOMES, 

PR CHINA

Muzheng Li1,2, Eva Nabiha Zamri1, Kun Liu 2, Nurdiana Zainol Abidin1 and Xifan Mei3

1Department of Community Health, Advanced Medical and Dental Institute, 
Universiti Sains Malaysia, Pulau Pinang, Malaysia; 2Medical College of Jinzhou 

Medical University, Jinzhou City, Liao Ning Province, PR China;  
3Department of Orthopedics, Third Affiliated Hospital of Jinzhou Medical University, 

Jinzhou City, Liao Ning Province, PR China

Abstract.  Falls among the elderly are of a significant global health 
concern.  While falls in nursing homes are a growing issue, limited 
attention has been given to the role of the residents’ knowledge and 
practices in fall prevention, particularly in nursing homes in China.  We 
used a cross-sectional study to determine the prevalence of falls and their 
association with knowledge and practices in fall prevention among the 
elderly (n = 341), age 60 years and above, residing in nursing homes in 
three districts of Jinzhou City, Liaoning Province, PR China.  Data were 
collected using validated structured questionnaires and evaluated using a 
logistic regression analysis, with results reported as odds ratios (ORs) and 
95% confidence intervals (CIs).  Participants (28%) experienced at least one 
fall in the previous 12 months.  The multivariate analysis revealed that a 
higher score in knowledge of fall prevention was significantly associated 
with greater occurrence of falls (adjusted odds ratio (aOR) = 1.16; 95% CI: 
1.06-1.27, p-value = 0.002), while there was no significant association with 
practice in fall prevention.  The female sex (aOR = 1.76; 95% CI: 1.03-2.99, 
p-value = 0.038), a history of stroke (aOR = 3.12, 95% CI: 1.64-5.93, p-value 
= 0.001), and impaired mobility (aOR = 2.07, 95% CI: 1.21-3.55, p-value = 
0.008) were positively associated with falls.  However, having completed 
a college education was inversely associated with fall occurrence (aOR = 
0.40, 95% CI: 0.17-0.98, p-value = 0.044).  In conclusion, falls were common 
among elderly residents in nursing homes in Jinzhou City.  These findings 
underscore the importance of implementing targeted interventions that 
extend beyond a knowledge-based approach to effectively reduce incidents 
of falls within this at-risk growing population.
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INTRODUCTION

Falls among the elderly represent 

a major global public health issue, 

c a u s i n g  a p p r o x i m a t e l y  6 8 4 , 0 0 0 

deaths annually and serving as a 

critical contributor to morbidity, 

d i sab i l i ty ,  hosp i ta l iza t ion ,  and 

mortality worldwide (WHO, 2021).  

Each year, it is estimated that around 

37.3 million falls occur, which are 

severe enough to require medical 

attention.  The Western Pacific and 

Southeast Asia regions account for 

60% of global fatalities from falls 

(Thakur and Han, 2021).  In addition 

to the high mortality burden, the 

economic burden associated with 

falls is also substantial.  A study 

in the United States reported that 

fall-related medical expenses total 

USD50.0 billion in 2015 (Florence 
et al, 2018).  In China, the average 

hospitalization cost from a fall of 

the elderly is USD88,000 (Su et al, 
2021).

Amid China’s  rapidly  aging 

p o p u l a t i o n ,  t h e  d e v e l o p m e n t 

of  inst i tut ional  e lderly care has 

expanded substantial ly .   By the 

e n d  o f  2 0 2 3 ,  t h e  c o u n t r y  h a d 

approximate ly  8 .2  mi l l ion  beds 

a c r o s s  a  r a n g e  o f  e l d e r l y  c a r e 

faci l i t ies ,  reflecting the growing 

demand for professional caregiving 

services (The State Council of the 

People’s Republic of China, 2024).  

A l t h o u g h  t r a d i t i o n a l  C h i n e s e 

culture has long prioritized family-

based caregiving,  recent studies 

indicate a gradual but notable shift 

in positive public attitudes toward 

institutional care for the elderly 

(Sun  e t  a l ,  2021) .   For  example , 

in  a  mult i -province  survey,  the 

proportion of older adults willing 

to consider placement in a nursing 

home increased from 11.2% in 2017 to 

45.4% in 2019 (Luo et al, 2018; Wang 

et al, 2020).  This trend underscores 

a broader transformation in societal 
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perceptions of aging and caregiving 

in contemporary China. 

H o w e v e r ,  n u r s i n g  h o m e s 

constitute high-risk areas for falls 

among the elderly.  A meta-analysis 

reported a pooled fall rate of 43% 

among the elderly in nursing homes 

(Shao et al, 2023).  Another study 

found that the prevalence of falls 

among nursing home residents was 

three times higher than that among 

community-dwelling older adults 

(Cooper ,  2017) .   The  high r isks 

of falls among the elderly living 

in nursing homes are due to such 

factors as advanced age, chronic 

i l lness,  polypharmacy, cognitive 

d e c l i n e ,  a n d  r e d u c e d  m o b i l i t y 

(Fonad et al, 2008; Zaninotto et al, 

2020). 

A Fal l  Prevent ion Educat ion 

( F P E )  p r o g r a m  h a s  e n h a n c e d 

k n o w l e d g e  o n  f a l l  p r e v e n t i o n 

among older adults and serves as 

an effective strategy to mitigate fall 

incidents (Ott, 2018).  In addition, 

several studies support the efficacy 

of  mul t i fac tor ia l  in tervent ions , 

i n c l u d i n g  e x e r c i s e  t r a i n i n g , 

environmental modifications and 

foot  care ,  in  reducing fa l l  r isks 

(Abrahamson et al, 2013; Kamei et al, 

2015; Ong et al, 2021).  Many studies 

on fall prevention are based on the 

knowledge-attitude-practice (KAP) 

model, and predominantly focus on 

community-dwelling older adults, 

with relatively l imited attention 

given to residents in nursing homes 

(Laing et al, 2011; Tang et al, 2023). 

M o r e o v e r ,  m o s t  h e a l t h 

i n t e r ve n t i o n s  p r i m a r i l y  a i m  t o 

enhance knowledge of fall prevention 

and often assess outcomes based 

solely on knowledge improvement, 

rather than examining actual fall 

o c c u r r e n c e .   F e w  s t u d i e s  h a ve 

directly explored the relationship 

between knowledge and practice 

on fall prevention with the actual 

o c c u r r e n c e  o f  f a l l s  ( G o h  e t  a l , 

2021; Tang  et  al ,  2023).   A study 

in Vietnam reported a significant 

assoc ia t ion  between knowledge 

on fall  prevention (B (regression 

coefficient) = -8.45, 95% confidence 

interval (CI) = -9.16 to -7.76) and 

pract ice  on fa l l  prevention (B = 

-5.92, 95% CI = -6.29 to -5.55) with 

t h e  o c c u r r e n c e  o f  f a l l s  a m o n g 
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community-dwelling older adults 

(Tang et al. 2023).  Similarly, a study 

in  Malaysia  among community-

d w e l l i n g  o l d e r  a d u l t s  f o u n d 

t h a t  t h e  m e a n  k n o w l e d g e  a n d 

behavior scores are lower, but not 

significant, among fallers compared 

to  non-fal lers  (Goh  e t  a l ,  2021) .  

T h e  va r i a t i o n  i n  t h e  fi n d i n g s ’ 

results highlights the importance of 

examining this relationship across 

different populations and settings. 

China,  which has the largest 

elderly population in the world, 

p e o p l e  6 0  ye a r s  o l d  a n d  a b o ve 

exceed 300 million by the end of 

2024, accounting for 22.0% of the 

total population (National Bureau 

of Statistics of China, 2025).  This 

demographic shift  indicates that 

China has entered an aging society, 

highlighting the critical nature of 

addressing aging-related issues.  

Regional disparities in aging trends 

are  pronounced ,  wi th  L iaoning 

Province ,  a  coas ta l  province  in 

nor theastern  China ,  having  the 

m o s t  s i g n i fi c a n t  a g i n g  p a tt e r n , 

w h e r e  2 5 . 7 2 %  o f  r e s i d e n t s  a r e 

elderly,  well  above the national 

average.  Within Liaoning Province, 

Jinzhou City stands out, with 28.59% 

o f  i t s  p o p u l a t i o n  6 0  ye a r s  a n d 

above of age (National Bureau of 

Statistics, 2021).  The concentrated 

demographic aging in regions like 

Jinzhou city poses significant public 

health challenges, particularly in 

the high occurrence of falls among 

elderly residents of nursing homes.  

Given the impact of rapid population 

a g i n g  a n d  e x i s t i n g  h e a l t h c a r e 

system limitations, understanding 

t h e  f a c t o r s  i n fl u e n c i n g  f a l l s  i n 

n u r s i n g  h o m e s  i s  c r i t i c a l  a n d  

urgent. 

Thus, we set out to determine 

the prevalence of falls and assess 

the association between knowledge 

and  prac t i ce  in  fa l l  prevent ion 

and the occurrence of falls among 

the elderly residents  in nursing 

homes of Jinzhou City, Liaoning 

Province, PR China.  Ultimately, the 

findings of this study are expected 

to support strategic interventions 

aimed at  reducing falls ,  thereby 

enhancing the overall quality of life 

among this vulnerable population.
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MATERIALS AND METHODS

Study design, setting and participants

We conducted a cross-sectional 

study among elderly residents in 

nursing homes across three urban 

districts of Jinzhou City, Liaoning 

Province, PR China, from December 

2023  to  December  2024  (F ig  1 ) .  

Inclusion criteria were: ≥60 years of 

age, with functional communication 

a b i l i t i e s  w i t h o u t  s i g n i fi c a n t 

cognitive impairment, able to read 

and understand information, and 

capable of walking independently.  

Exc lus ion  c r i t e r ia  were :  severe 

mental impairment, unstable vital 

s i g n s  o r  p r o l o n g e d  b e d r i d d e n 

status.

Sample size calculation

The sample size was determined 

u s i n g  a n  O p e n E p i  ve r s i o n  3 . 0 1 

(http://www.openepi .com/Menu/

OE_Menu.htm) ,  an  open-source 

s o f t w a r e  f o r  e p i d e m i o l o g i c a l 

statistics.  The calculation was based 

on a 95% confidence level ,  a  5% 

margin of error and an additional 

20% to account for potential non-

responses .   A random sampling 

method was employed to recruit 

341 eligible elderly residents from 

selected nursing homes, a number 

based on an odds ratio of 2.46 with a 

power of 80%, 95% confidence level, 

a two-sided test, and a potential 20% 

non-response rate as  previously 

described (Gamage, 2018). 

Sampling method

We  e m p l o y e d  a  m u l t i s t a g e 

cluster random sampling method 

to select eligible participants from 

80  nurs ing  homes  consis t ing  of 

17 in Guta District,  45 in Linghe 

District and 18 in Tahe District of 

J inzhou City.   In the first  stage, 

w e  r a n d o m l y  s e l e c t e d  5 0 %  o f 

nurs ing homes in  each se lected 

district using a computer-generated 

r a n d o m  s e q u e n c e ,  y i e l d i n g  4 0 

nursing homes.  In the second stage, 

we employed a universal sampling 

m e t h o d  w h e r e b y  a l l  r e s i d e n t s 

within the selected nursing homes 

who met the predefined inclusion 

criteria were invited to participate 

in the study (Fig 2).
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Fig 1 - Map of the study districts, Jinzhou City, Liaoning Province, PR China

Km: kilometers

Data collection 

C o l l e c t i o n  o f  d a t a  w a s 

conducted by a trained research 

team led by the primary researcher.  

Al l  team members  underwent  a 

comprehensive  t ra in ing  course , 

covering data collection methods and 

essential precautionary measures 

t o  e n s u r e  a c c u r a t e ,  c o n s i s t e n t 

and respectful  interactions with 
participants throughout the data 
c o l l e c t i o n  p r o c e s s .   B e f o r e  t h e 
data collection, the research team 
c o n t a c t e d  e ve r y  n u r s i n g  h o m e 
manager individually,  e i ther  by 
phone or via an in-person meeting, 
to  exp la in  the  s tudy ’s  purpose 
a n d  p r o c e d u r e s  a n d  t o  o b t a i n 
permission to conduct the study.
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Fig 2 - Sampling method and subjects’ recruitment

D a t a  w e r e  c o l l e c t e d  u s i n g 

s t r u c t u r e d  q u e s t i o n n a i r e s 

administered through face-to-face 

i n t e r v i e w s  a n d  w i t h  o b j e c t i v e 

p e r f o r m a n c e  m e a s u r e s .   T h e 

structured questionnaire includes 

socio-demographic characteristics, 

fall history, health-related factors 

assessment, depression symptoms, 

and information on knowledge and 
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practice on fall  prevention.  For 

objective measurement,  mobility 

was assessed using the Timed Up 

and Go (TUG) test (Wang et al, 2021), 

conducted  by  t ra ined assessors 

under  the  pr imary  researcher’ s 

supervision.  All assessments were 

carried out in a safety-controlled 

e n v i r o n m e n t  w i t h  a p p r o p r i a t e 

precautions to ensure participant 

safety.

Study instruments

Socio-demographic and health-

related factors: Information on age, 

gender, level of education, previous 

occupation, and marital status was 

collected directly from participants.  

Health-related factors,  including 

chronic diseases -  hypertension, 

diabetes, chronic kidney disease, 

c h r o n i c  o b s t r u c t i ve  p u l m o n a r y 

disease (COPD), peripheral vascular 

disease (PVD) - and history of stroke, 

were obtained from medical records 

and self-reports.  Medication intake 

was  ca tegor ized  as  fo l lows :  no 

medication, single medication or 

two or more medications.

Occurrence of falls: Falls were 

defined as  unintent ional  events 

leading to a loss of balance (Sharif 

e t  a l ,  2 0 1 8 ) .   Pa r t i c i p a n t s  we r e 

asked if they had fallen in the past 

12 months and, if  so,  how many 

times (Rodrigues et al, 2014; Lee et 

al, 2021). 

D e p r e s s i o n  s y m p t o m s : 

Depress ion  was  assessed  us ing 

the 15-item Geriatric Depression 

Scale (GDS-15) ,  which measures 

mood, activity level,  irritability, 

w i t h d r a w a l  s y m p t o m s ,  a n d 

d i s t r e s s i n g  t h o u g h t s  ( Z h a n g  e t 

al, 2022).  The GDS-15 consists of 

b inary  response  i tems wi th  0  = 

‘No’ and 1 = ‘Yes’.  The total score 

i s  c a t e g o r i z e d  a s  f o l l o w s :  0 - 4 : 

normal, 5-9: mild depression, 10-15: 

severe depression.   The GDS-15 

demonstrated good psychometric 

properties (Cronbach’s α >0.8) and 

cultural suitability for the Chinese 

elderly population (Chau et al, 2006; 

Sun et al, 2017).

K n o wl e d g e  a n d  p r a c t i c e  o f 

fa l l  prevent ion:  Informat ion on 

knowledge  and pract ice  on  fa l l 

prevent ion was  adopted from a 

va l i d a t e d  k n o w l e d g e - a tt i t u d e -
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practice (KAP) questionnaire (Chen, 

2016) .   The instrument  assesses 

p a r t i c i p a n t s ’  k n o w l e d g e  a n d 

practice related to fall prevention. 

The knowledge section consists 

of 11 items covering two domains: 

(i) pathology and physical activity 

( e g ,  c h r o n i c  d i s e a s e ,  e x e r c i s e ) 

a n d  ( i i )  p s y c h o l o g i c a l  a n d 

environmental factors (eg ,  mood, 

home safety).  Each item is scored 

as  0  (wrong),  1  (uncertain)  or  2 

(correct), with a total score ranging 

from 0 to 22, where higher scores 

indicate greater knowledge of fall 

prevent ion .   Exploratory  fac tor 

a n a l y s i s  i d e n t i fi e s  t w o  f a c t o r s , 

covering 53.67% of  the variance 

(Factor 1 :  Cronbach’s  α = 0 .827; 

Factor 2: Cronbach’s α = 0.745); the 

test-retest reliability coefficient is 

0.734 and 0.620 respectively (Chen, 

2016).

The practice section consists of 

15 items assessing three domains: 

(i) active prevention behavior (eg, 

exercise, medication management), 

( i i )  h o m e  s a f e t y  m o d i fi c a t i o n , 

and  ( i i i )  sa fe  mobi l i ty  prac t i ce 

(eg,  footwear, assistance device).   

Each item is scored on a scale from 

0 (never ) to 3 (always), with a total 

score ranging from 0 to 45, where 

a higher score indicates better fall 

prevention practice.  Exploratory 

f a c t o r  a n a l y s i s  i d e n t i fi e s  t h r e e 

fac tors ,  cover ing  54 .19% of  the 

va r i a n c e  ( F a c t o r  1 :  C r o n b a c h ’ s 

α  =  0 .785 ;  Factor  2 :  Cronbach’s 

α  =  0 .860 ;  Factor  3 :  Cronbach’s 

α = 0 .548) ;  test-retest  rel iabi l i ty 

coefficient is 0.540, 0.687 and 0.703, 

respectively (Chen, 2016). 

The psychometric  propert ies 

are to confirm that knowledge on 

fall prevention and practice of the 

fa l l  prevent ion scales  possesses 

acceptable validity and reliability, 

support ing  the i r  su i tab i l i ty  for 

assessing fall prevention knowledge 

and practice among the elderly.

Mobility measurement: The TUG 

test evaluates participants’ mobility 

(balance,  gait) .   Participants are 

timed as they rose from a chair, 

w a l k e d  3  m e t e r s  t u r n e d ,  a n d 

returned to their seats.  A shorter 

time indicates better mobility and 

l o we r  f a l l  r i s k ,  w h i l e  a  l o n g e r 

t ime suggests  the  presence of  a 
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mobility issue and increased fall 

risk.  TUG test ≥13.5 seconds is the 

threshold prediction time of fall 

risk (Borowicz et al, 2016; Long et 

al, 2020).  During the test session, a 

safe environment was ensured, with 

two assessors assisting to prevent a 

potential fall.

Statistical analysis

C a t e g o r i c a l  va r i a b l e s  w e r e 

p r e s e n t e d  a s  f r e q u e n c i e s  a n d 

percentages.  Normal distributed 

c o n t i n u o u s  v a r i a b l e s  w e r e 

summarized as mean and standard 

deviation (SD), while non-normal 

distributed continuous variables 

we r e  r e p o r t e d  a s  m e d i a n  w i t h 

interquartile range (IQR).  Logistic 

regression analysis was performed 

to explore the relationship between 

t h e  a s s o c i a t e d  f a c t o r s  ( s o c i o -

demographic factors, health-related 

f a c t o r s ,  d e p r e s s i o n  s y m p t o m s , 

mobility, knowledge and practice of 

fall prevention) and fall occurrence 

in the past 12 months, with results 

presented as odds ratio (OR) and 95% 

confidence intervals (CI).  Significant 

variables in the univariate logistic 

regression were included in the 

multivariate analysis.  Interaction 

and multicol l inearity tests  were 

conducted before presenting the 

final analysis results.   Statistical 

significance was set at  a  p-value 

<0.05.  Data were analyzed using 

the International Business Machines 

Statistical Package for the Social 

Sciences (IBM SPSS), version 27.0 

(IBM Corp, Armonk, NY).

Ethical approval

T h e  s t u d y  p r o t o c o l s  w e r e 

approved by the Research Ethics 

C o m m i tt e e  o f  U n i v e r s i t i  S a i n s 

M a l a y s i a  ( P r o t o c o l  n o :  U S M /

JEPeM/PP/23070555).  Before data 

collection commenced, we obtained 

an  officia l  l i s t  o f  a l l  r eg i s te red 

nursing homes from the Jinzhou 

Civil Affairs Bureau and contacted 

the administrators of the selected 

nursing homes to obtain permission 

and cooperation.  Before enrollment, 

participants were informed about 

t h e  s t u d y ’ s  p u r p o s e ,  p o t e n t i a l 

benefits ,  r isks ,  their  r ights ,  and 

responsibilities.  Participants were 

informed that they could withdraw 
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at any time from the study without 
affect ing their  access  to  care  or 
s e r v i c e s  i n  t h e  n u r s i n g  h o m e s .  
Prior written informed consent was 
obtained from each participant.

RESULTS

Descriptive analysis

Of the original 341 participants, 
4 were excluded due to missing 
data on their fall history leaving 
us with 337 participants enrolled.  
The average age (mean ± SD) of 
the  part ic ipants  was  76 .8  ±  8 .2 ; 
with 53.7% male (Table 1).  Greater 
than 75% of the participants had no 
chronic disease, such as diabetes, 
chronic  k idney disease ,  h is tory 
of  stroke,  COPD, and PVD; 18% 
exhibited depressive symptoms; 
28% reported a fall in the past 12 
m o n t h s ;  a n d  4 7 %  h a d  m o b i l i t y 
impairment .   The median ( IQR) 
o f  t h e  k n o wl e d g e  s c o r e  o f  t h e 
participants was 18.0 (16.0-21.0), 
and the practice score (mean ± SD) 
was 26.2 ± 6.4 (Table 1).

Inferential analysis

The univariate analysis of factors 

assoc ia ted  wi th  fa l l  occurrence 

among the participants revealed 

that the occurrence among three 

age groups was not  stat ist ical ly 

s ignificant ;  a  s ignificant ly  more 

females  (55%) experienced fa l ls 

t h a n  m a l e s  ( 4 5 % )  ( p - v a l u e  = 

0.039); and widowed participants 

reported the highest fall rate (55%) 

compared to married (31%) and 

single participants (14%) (p-value 

= 0.015) (Table 2). 

T h e  u n i va r i a b l e  a n a l y s i s  o f 

factors associated with falls showed 

significant  associat ion with sex, 

level of education, history of stroke, 

medication intake, mobility status, 

and knowledge and practice of fall 

prevention.  Interestingly, there was 

no significant difference in median 

( I Q R )  k n o wl e d g e  s c o r e  o n  f a l l 

prevention between participants 

who did and did not experience falls 

in the past 12 months (19 (16-22) vs 

18 (16-20)).  However, the mean ± 

SD practice score is significantly 

higher among those who had falls 

in the past 12 months compared to 

those who did not (27.7 ± 6.6 vs 25.6 

± 6.3, p-value <0.05) (Table 2). 
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Table 1

Characteristics of participants in nursing homes, Jinzhou City, Liaoning 
Province, PR China (N = 337)

Characteristic Frequency*
n (%)

Age group

60-69 years 78 (23)

70-79 years 115 (34)

>80 years 144 (43)

Average age (years), mean ± SD 76.8 ± 8.2

Sex 

Male 181 (54)

Female 156 (46)

Level of education 

Primary school or below 150 (44)

Secondary school 140 (41)

College or above 46 (14)

No information 1 (1)

Previous occupation 

Worker 67 (20)

Government officer or institutional personnel 80 (24)

Farmer 57 (16)

Others 132 (39)

No information 1 (1)

Marital status

Single 58 (17)

Widowed 142 (42)

Married (living with spouse) 136 (40)

No information 1 (1)
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Table 1 (cont)

Characteristic Frequency*
n (%)

Hypertension

No 161 (48)

Yes 165 (49)

No record 11 (3)

Diabetes 

No 261 (77)

Yes 65 (20)

No record 11 (3)

Chronic kidney disease 

No 312 (93)

Yes 14 (4)

No record 11 (3)

History of stroke 

No 269 (80)

Yes 57 (17)

No record 11 (3)

Chronic obstructive pulmonary disease

No 306 (91)

Yes 20 (6)

No record 11 (3)

Peripheral vascular disease

No 283 (84)

Yes 43 (13)

No record 11 (3)
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Table 1 (cont)

Characteristic Frequency*
n (%)

Current medication intake

No medication 113 (33)

Single medication 129 (39)

≥2 medications 84 (25)

No record 11 (3)

Depression symptom (GDS-15 score)

Normal (0-4) 262 (78)

Mild depression (5-9) 52 (15)

Severe depression (10-15) 10 (3)

No record 13 (4)

Depression score, median (IQR) 2.0 (1.0-4.0)

Mobility

Normal mobility (TUG <13.5 seconds) 165 (49)

Impaired mobility (TUG ≥13.5 seconds) 158 (47)

No record 14 (4)

TUG (seconds), median (IQR) 13.3 (11.1-17.7)

Occurrence of falls in the past 12-months 

Yes 94 (28)

No 243 (72)

Knowledge score on fall prevention, median (IQR) 18.0 (16.0-21.0)

Practice scores on fall prevention, mean ± SD 26.2 ± 6.4

Note: Depression was assessed using the 15-item Geriatric Depression Scale 
(GDS-15) while TUG test was used to measure participants’ mobility.  Knowledge 
score was assessed using questionnaire developed by the authors and the scores 
ranged between 0-22.  Practice score was assessed using questionnaire developed 
by the authors and the scores ranged between 0-45. 
*Unless otherwise stated
IQR: interquartile range; SD: standard deviations; TUG: Time Up and Go
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T h e  m u l t i v a r i a t e  a n a l y s i s 

using the forward likelihood ratio 

( L R )  m e t h o d  r e ve a l e d  t h a t  a l l 

va r i a b l e s  t h a t  we r e  s i g n i fi c a n t 

i n  t h e  u n i va r i a t e  a n a l y s i s  s t i l l 

remained s ignificant ,  except  for 

pract ice  on  fa l l  prevent ion  and 

current medication intake (Table 

3) .   Females  had a  s ignificant ly 

greater likelihood of falls compared 

to males (aOR = 1.76; 95% CI: 1.03-

2.99,  p-value = 0.038);  education 

level showed a protective trend: 

individuals with secondary school 

education or higher had a reduced 

occurrence of  fa l ls  (aOR = 0 .40 ; 

95% CI: 0.17-0.98, p-value = 0.044) 

compared to those with primary 

education or lower;  a  history of 

stroke (aOR = 3.12; 95% CI: 1.64-

5.93, p-value = 0.001) and impaired 

m o b i l i t y  ( a O R  =  2 . 0 7 ;  9 5 %  C I : 

1 .21-3 .55 ,  p -value =  0 .008)  were 

associated with a higher occurrence 

of falls; and, surprisingly, higher 

k n o w l e d g e  o n  f a l l  p r e v e n t i o n 

was  assoc ia ted  to  an  increased 

occurrence of  fa l ls  (aOR = 1 .16 ; 

95% CI: 1.06-1.27, p-value = 0.002) 

(Table 3)

We also conducted comprehensive 

diagnostic  tests  to assess model 

fi t n e s s ,  i n c l u d i n g  i n t e r a c t i o n 

effects ,  mult icol l ineari ty ,  model 

fitness, and outlier identification.  

The final logistic regression model 

demonstrated no multicollinearity 

c o n c e r n s  ( m a x i m u m  v a r i a n c e 

i n fl a t i o n  f a c t o r  ( V I F )  =  1 . 0 5 9 , 

with al l  VIFs <2) ,  no significant 

in terac t ion  effec ts  (a l l  p -values 

>0.05) and satisfactory goodness-

o f - fi t  ( H o s m e r - L e m e s h o w  χ ²  = 

1 2 . 5 6 7 ,  p - va l u e  =  0 . 1 2 8 ;  A U C  = 

0.705, 95% CI:  0.641-0.770).   The 

model was considered reliable and 

well-fitted for the collected data.

DISCUSSION

We  e m b a r k e d  t o  d e t e r m i n e 

the prevalence of falls and their 

association with knowledge and 

practices on fall prevention among 

elderly residents in nursing homes 

in  three  dis tr ic ts ,  J inzhou City , 

Liaoning Province.  We observed 

that the occurrence of falls in the 

past year among elderly residents 

in  J inzhou  Ci ty  nurs ing  homes 

(28%) was in close agreement with 
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the findings of a study of nursing 

homes (27.1%) conducted in Italy 

(Castaldo  et al,  2020),  but higher 

than those of community-dwelling 

e l d e r l y  i n  n u r s i n g  h o m e s  f r o m 

Southeast Asia, namely Indonesia 

Table 3

Factors associated with fall among elderly in nursing homes, Jinzhou City, 
Liaoning Province, PR China

Variable Model (Forward: LR)

aOR (95% CI) p-value

Sex

Male 1.0

Female 1.76 (1.03-2.99) 0.038

Level of education

Primary school or below 1.0

Secondary school 0.55 (0.31- 0.97) 0.040

College or above 0.40 (0.17-0.98) 0.044

History of stroke

No 1.0

Yes 3.12 (1.64-5.93) 0.001

Mobility 

Normal mobility (TUG <13.5 seconds) 1.0

Impaired mobility (TUG ≥13.5 seconds) 2.07 (1.21-3.55) 0.008

Knowledge score of fall prevention 1.16 (1.06-1.27) 0.002

Note: TUG test was used to measure participants’ mobility while knowledge 
score was assessed using questionnaire developed by the authors and the 
scores ranged between 0-22.

aOR: adjusted odds ratio; CI: confidence interval; LR: likelihood ratio; TUG: 
Time Up and Go



509

KNOWLEDGE AND PRACTICE AGAINST FALLS IN NURSING HOMES

Vol 56  No.4  July  2025

(12.8%) (Pengpid and Peltzer, 2018), 

Malaysia (4.07%) (Yeong et al, 2016) 

and  Singapore (21.1%) (De Roza et 

al, 2022); however, the prevalence 

is much higher (38-50%) for nursing 

home residents (Shao  et al, 2023).  

The differences in fall rates between 

n u r s i n g  h o m e  a n d  c o m m u n i t y -

dwelling elderly residents could 

b e  a tt r i b u t e d  t o  v a r i a t i o n s  i n 

e n v i r o n m e n t a l  c o n d i t i o n s  a n d 

heal thcare-re lated factors .   The 

high prevalence in nursing homes 

h i g h l i g h t s  t h e  i m p o r t a n c e  o f 

targeting fall prevention strategies 

in these residences.

We  n o t e d  t h a t  t h e  s e x  o f 

t h e  e l d e r l y  p a r t i c i p a n t s  w a s 

significantly associated with falls, 

w i t h  f e m a l e s  h a v i n g  1 . 8  t i m e s 

higher chance of  fal ls  compared 

to  males ,  a  finding consis tent ly 

r e p o r t e d  i n  p r e v i o u s  s t u d i e s 

(Megalla et al.2023).  This might be 

attributed to physiological changes 

experienced by post-menopausal 

women,  which  inc lude  reduced 

bone density, muscle strength and 

joint stability, resulting in impaired 

balance  and decreased physical 

function, leading to the increased 

suscept ib i l i ty  to  fa l l s  (Agrawal 

and Verma, 2013;  Khadilkar and 

Mandlik, 2015; Pecina et al, 2016).  

Therefore, promoting bone health 

and balance training among elderly 

women should help mitigate these 

risks (Deandrea et al, 2010; Dixe et 

al, 2021). 

Our findings agree with a study 

showing that higher educational 

attainment correlates with a reduced 

risk of falls (Bally et al, 2023).  We 

observed a  lower probabi l i ty  of 

f a l l s  a m o n g  p a r t i c i p a n t s  w i t h 

higher levels of education.  Elderly 

individuals with better education 

may have better access to knowledge 

in precautionary health practices 

(Andrade et al, 2017; Chesser et al, 

2018). 

Among chronic  diseases ,  we 

f o u n d  t h a t  a  h i s t o r y  o f  s t r o k e 

was the  prominent  factor  (30%) 

associated with the occurrence of 

falls,  similar to previous studies 

showing ~ 40% of stroke survivors 

experiencing falls within the first-

year post-diagnosis (Nyberg and 

G u s t a f s o n ,  1 9 9 5 ;  L a n g h o r n e  e t 
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al ,  2000;  Lamb  e t  a l ,  2003) .   The 

association of a history of stroke 

with fall risk could be attributed 

to  issues in balance and muscle 

coordinat ion ,  underscor ing  the 

need for specialized rehabilitation 

s u p p o r t  f o r  t h e s e  i n d i v i d u a l s 

(Campbel l  and Matthews,  2010 ; 

Langhorne et al, 2011). 

Our survey showed that over 

50% of  elderly individuals  with 

impaired mobil i ty  had previous 

occasions of falls, twice as likely 

as  those  wi th  normal  mobi l i ty , 

consistent with a previous research 

on elderly living in a community 

setting (Wang et al, 2021).  Mobility 

impairments compromise balance 

and muscle  s t rength ,  making i t 

d ifficul t  to  avoid  obs tac les  and 

maintain stability. 

The importance of knowledge 

and pract ice  on  fa l l  prevent ion 

a m o n g  t h e  e l d e r l y  h a s  g a i n e d 

recent  research attention (Souza 

e t  a l ,  2 0 2 2 ;  Ta n g  e t  a l ,  2 0 2 3 ) .  

However,  existing evidences are 

inconsistent, and to date, no study 

has focused on nursing homes in 

China.  Surprisingly, we observed 

that elderly individuals with higher 

knowledge scores on fall prevention 

had a slightly higher occurrence of 

falls (OR = 1.16, 95% CI: 1.06-1.27, 

p - va l u e  =  0 . 0 0 2 ) .   T h i s  fi n d i n g 

contrasts  with  previous  s tudies 

demonstra t ing  that  an  increase 

in  knowledge of  fal l  prevention 

reduces the occurrence of falls (Ong 

et al, 2021).  Our findings indicated 

that  knowledge alone might not 

be  sufficient  in  prevent ing fa l ls 

and that other factors had to be 

taken into consideration, such as 

physica l  l imi ta t ions  and heal th 

conditions.  These findings support 

the notion that physical inabilities 

in balance and mobility are more 

associated with fall risk than lack 

o f  prevent ive  knowledge  a lone 

(Haines et al, 2011; Ott, 2018; Ong et 

al, 2021).  In addition, individuals 

who have experienced previous 

falls may possess better knowledge 

due to heightened self-awareness 

in precautionary measures (Lach, 

2005 ;  Boyd and  S tevens ,  2009) .  

We noted that  while  knowledge 

of fal l  prevention was essential , 
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to  effec t ive ly  reduce  fa l l s ,  th i s 

knowledge must be accompanied 

b y  p r a c t i c a l  a c t i v i t i e s ,  s u c h  a s 

strengthening of the lower limb, 

balance  and gai t  exerc ises ,  and 

improvements to the environmental 

conditions.

O u r  u n i v a r i a t e  a n a l y s i s 

confirmed that participants with 

higher fall prevention knowledge 

scores were more l ikely to have 

had an occurrence of falls.  Almost 

50% of participants with mobility 

impairment use ambulatory aids.  

Similar ly ,  Roman de Mettel inge 

et  al  (2015) reported that elderly 

individuals with impaired mobility 

were more reliant on supportive 

devices ,  yet  remained at  a  high 

r i s k  o f  f a l l s .   T h e  e l d e r l y  w h o 

rely on walkers often do so due 

to  l imitat ions  in  their  mobi l i ty , 

whereas those with better functional 

mobility tend not to rely on such 

devices in their daily life.  However, 

t h i s  a s s o c i a t i o n  d i d  n o t  h o l d 

up in our mult ivariate  analysis , 

confirming that  pract ice  on fa l l 

prevention was not as influential 

as other variables in reducing the 

r isk  of  fa l l s .   Nevertheless ,  the 

s i g n i fi c a n t  c o r r e l a t i o n  b e t we e n 

knowledge  and pract ice  on  fa l l 

prevention suggests that practice 

may still play a supportive role in 

fal l  prevention when integrated 

with knowledge on fall prevention 

in structured programs.  Given the 

unexpected associat ion between 

a  higher  score in knowledge on 

fall prevention and an increase in 

fall risk, this highlights the need 

for a more holistic fall prevention 

strategy, which not only promotes 

knowledge but also compensates 

for its limitations through hands-on 

training, behavioral reinforcement, 

and environmental modifications 

within nursing homes.

N o n e t h e l e s s ,  t h e  s t u d y  h a s 

several  l imitat ions.   First ly ,  the 

cross-sectional study design limits 

t h e  a b i l i t y  t o  e s t a b l i s h  c a u s a l 

relationships among knowledge, 

practice and the occurrence of falls.  

Secondly, self-reported data may 

be subject to recall bias, especially 

regarding falls in the previous 12 
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months; however, this fall-related 

tool used here has been employed 

in  previous s tudies ,  support ing 

its acceptability as a measurement 

tool .   Furthermore ,  we adapted 

a n  e s t a b l i s h e d  q u e s t i o n n a i r e 

t o  e n h a n c e  t h e  a c c u r a c y  a n d 

reliability of the findings. Lastly, 

the data obtained from multiple 

nursing homes strengthened the 

g e n e r a l i z a b i l i t y  o f  t h e  r e s u l t s 

to the nursing home population 

i n  J i n z h o u  C i t y ,  b u t  c a n n o t  b e 

assumed to apply to other nursing 

homes across China.

In conclusion, our survey showed 

that  fal ls  were prevalent  among 

elderly residents in nursing homes 

in three districts of Jinzhou City, 

Liaoning Province.  Despite having 

good fall prevention knowledge, the 

elderly remained at risk, suggesting 

that  knowledge alone might not 

significantly reduce the risk of falls.  

Our findings highlight  the need 

for comprehensive, multi-faceted 

interventions, which extend beyond 

solely knowledge-based approaches 

to address practical measures to 

reduce fall risks among the elderly 

in nursing homes.  Future multi-

center interventional studies are 

warranted to evaluate the impact 

of integrated strategies, including 

environmental modifications, staff 

e d u c a t i o n  a n d  i n d i v i d u a l i z e d 

p h y s i c a l  a c t i v i t y  p r o g r a m s ,  t o 

decrease the prevalence of  fa l ls 

among the elderly in nursing homes 

in the country.
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