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ABSTRACT
Introduction and Objectives Over the years, falls has been
increasingly the most common public health issue
worldwide that affects all age groups. However, the risk is
nine times higher in older persons especially among those
residing in nursing homes. The objective of this study is to
determine the prevalence and the risk of falls and their
associated factors among elderly living in nursing homes in
Penang, Malaysia. 

Methodology Data were obtained from a cross-sectional
survey in ten different nursing homes in the state of Penang,
Malaysia. Participants were selected through convenience
sampling were interviewed face-to-face using a
questionnaire. Information concerning demographic
characteristics, fall risk and depression status were
collected. 

Results Of the 357-elderly aged 60 years and above
interviewed in the nursing homes, 32.8% (n=354) reported
having one or more falls in the past 12 months whereas
13.3% were at moderate/high risk of fall. Depression
(Adjusted Odds Ratio (aOR)=1.71, 95%CI: 1.00 to 2.91) and
respiratory illnesses (aOR=3.38, 95%CI: 1.11 to 10.30) were
shown to be associated with prevalence of falls. Depression
(aOR=2.12, 95%CI: 1.06 to 4.23) and history of fall more than
once in the past 12 months (aOR=3.90, 95%CI: 1.72 to 8.8)
were found to be associated with moderate/high risk of falls. 
Conclusion This study showed that the prevalence of fall
was higher among depressed elderly and those with
respiratory illness. Elderly with higher history of falls were
also at higher risk of falls. These findings suggest the
importance of screening the elderly for the risk factors of
falls as a preventive measure. 
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INTRODUCTION
The population of the elderly is increasing. The world’s older
population has grown fast and is nearly 10% of the world’s
total population1 and this figure is expected to double in the
next three decades especially in developing countries. In
2014, older adults aged 65 made up 5.6% to the total
population in Malaysia while in 2016, the proportion
increased to 6.0%.2 According to the Department of Statistics
Malaysia, older adult aged 65 and above will have the
highest increment in population growth. It is expected that

the proportion of the older adults will increase to 14.5% in
2040 from 5.0% in 2010.2

According to the World Health Organization (WHO), fall is
defined as an incident which causes a person to
unintentionally rest on the ground or floor.3 It is the most
common public health issue worldwide among different age
groups but older adults are at higher risk.3 As age increases,
the risk of falls increases with severe and usually chronic
consequences.

Fall has been identified as the top ten leading cause of deaths
in people aged more than 65 years old with the incidence rate
of approximately 20% annually worldwide.4 The prevalence
of falls among the Chinese elderly in Hong Kong, Singapore
and Taiwan have been shown to range from 14.7% to 34.0%5-8

whereas in the West the prevalence has been reported to
range from 28.0% to 42.0%.9,10 In Malaysia, the prevalence of
falls among elderly has been reported to range from 19.1% to
47.0%.11,12 However, there is a dearth in the information on
falls among elderly residing in institutions in Malaysia. There
is only one published study among elderly living in nursing
home in Kuala Lumpur reported the prevalence of fall as
30%.13 Previous studies conducted in other countries have
also shown that elderly residing in nursing homes have
higher risk and prevalence of falls as compared to
community-living elderly.3,14,15 The high prevalence of falls in
nursing homes is associated with increased morbidity,
disability and healthcare costs4 and is a major public health
problem not only to the older individual but also to the
family members, healthcare professionals, government and
non-governmental organisations.16

Falls have multi-factorial origin and therefore identification
of the risk factors are extremely crucial in elderly care. Studies
have shown both intrinsic and extrinsic factors associated
with the risk of falls. Examples of intrinsic risk factors are
demographic factors such as age, gender, previous
occupation, history of fall and medical comorbidities and
examples of extrinsic factors include medication side effects
and environmental surroundings.

The rates of elderly population are different in different states
in Malaysia. Penang has one of the highest proportion of
elderly in the country, the proportion of older adults in 2010
was 10.0% but increased to 12.2% in 2017 and the figure is
expected to increase to 26.2% by 2040.17 As the population of
the elderly increases, there is a strong likelihood that there
will be an increase in the number of elderly residing in
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nursing homes. As the number of elderly residing in nursing
homes increase there is a possibility of increase in the fall
rates.

After an extensive literature search only one published study
was found on the prevalence and the risk of falls among
elderly living in nursing homes in Malaysia. Because of bereft
of information in Malaysia, the objective of this study was to
determine the prevalence of falls and the risk of falls in
selected nursing homes in Penang, Malaysia and the
influencing factors. 

MATERIALS AND METHODS
Study design and Setting
This cross-sectional study among elderly living in ten
different nursing homes in Penang, Malaysia was conducted
from October 2016 to July 2017. Five publicly and privately
funded homes on Penang island were selected using
convenience sampling. Only persons aged 60 and above who
are destitute and who have no relatives or whose relatives’, or
dependents are unable to look after them are allowed to stay
in the publicly funded homes. In addition, in some public
nursing homes, only people who are healthy are accepted. As
for the private nursing homes, the charges range from
RM1000-2500 per month (USD 1 = RM 3.90) depending on
the elderly’s medical condition. These private nursing homes
usually provide services such as 24 hours nursing care, bed-
ridden care and physiotherapy services for rehabilitation
purpose. 

Study Sample
The population for this study was selected from the elderly
staying in the nursing homes in Penang, Malaysia. Two
largest nursing homes were purposively selected, and the
other eight nursing homes were selected based on random
sampling from a total of 25 nursing homes on the Penang
island. The inclusion criteria for this study included
Malaysians aged 60 years old and above residing in the
selected nursing homes for more than three months.
Participants who did not consent and were unable to
communicate effectively were excluded from the study. The
participants were selected using convenience sampling from
the list given by the matron of the respective nursing homes.
The sample size was calculated using Stata 13.0 Software18

using two sample proportion test. Based on the study done in
four nursing homes in India, the proportion of elderly with
prevalence of fall was 28.8%15 while the prevalence of fall
among elderly living in three nursing homes in Iran was
47.3%.19 Using Stata to calculate the sample size with a power
of 95% and level of accuracy at 5%, the estimated sample size
of 345 participants was required. As for the elderly in the
nursing home with high risk of fall in India, the proportion
was 37.4%15 and the proportion of elderly in primary care
who were high risk of fall in London was 57.0%.20 Using Stata
to calculate the sample size with a power of 95% and level of
accuracy at 5%, the estimated sample size of 332 participants
were required. Because the sample size required for
prevalence of fall is higher compared to the sample size for
the risk of fall, the higher sample size was chosen. Due to the
possibility of non-response rate and drop out from study a
total of 400 participants were approached. 

Tools
Data was collected using a questionnaire which was divided
into five sections: demographics, previous medical condition,
history of fall, fall risk level and depression. In this study fall
is defined as any incident that causes the person to
unintentionally rest on the floor that occurs through
accidental and non-accidental in the past 12 months of the
interview date. 

Demographic information collected included age, gender,
race, religion, marital status and previous occupation.
Information on previous medical conditions included history
of existing illness such as cardiovascular, musculoskeletal,
neurological and respiratory illnesses. Consumption of
medication was also recorded. History of fall past 12 months
and the number of falls were asked and fall risk was assessed
using Fall Risk Assessment Tool (FRAT). FRAT is a 4-item falls-
risk screening tool which includes history of falls, medication,
psychological and cognitive status. The scores on FRAT
classified the participants as either low risk (5-11), medium
risk (12-15), or high risk (16-20). The sensitivity and
specificity of the tool has been shown to be 72.5% and 52.2%
respectively.21 The Geriatric Depression Scale (GDS), short
version was used to assess depression. This scale comprises
fifteen – items with a yes or no responses to determine the
possibility of having depressive symptoms among the study
participants. Participants with scores of 0-5 were categorised
as normal, 6-8 mild depression, 9-11 moderate depression
and 12-15 indicate severe depression. The validity and
reliability of the tool have been supported through both
clinical practice and research in numerous studies. The
sensitivity of GDS has been shown to be 97% and specificity
95%.22

Analysis
Analysis of the data was performed using IBM SPSS version
20.0. Data entry was done using double entry method to omit
error before transferring into SPSS. Data cleaning was
performed to ensure there was no missing data. Data
cleaning was then done to screen for errors. The dependent
variable was falls past 12 months and defined as any
incident that caused the participant to unintentionally rest
on the floor either accidentally and non-accidentally. This
information was obtained by self-reporting. The data is
presented descriptively, and odds ratio was used to quantify
the risks. Binary logistic regression was performed and p-
value of less than 0.05 was considered as statistically
significant.

Ethical considerations
The study received the approval of the Penang Medical
College Institutional Research and Ethical Committee
(MscPh7) Permission from the administrators of the
participating nursing homes was received prior to
commencing the study. Respondents were given a participant
information sheet and a written consent was taken before
commencing the face-to-face interview. The anonymity of the
participants is assured. 
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Table I: Demographic Characteristics of the Participants

Characteristics Frequency (N=354) Percentage (100%)
Age group

60–69 47 13.3
70–79 162 45.7
80–89 145 41.0

Sex
Female 230 65.0
Male 124 35.0

Race
Chinese 330 93.2
Others 23 2.3
Indian 14 4.0
Malay 2 0.5

Religion
Buddhist 149 42.1
Christian 90 25.4
Taoist 81 22.9
Others 23 6.5
Hindu 8 2.3
Muslim 3 0.8

Marital status
Single 233 65.8
Widowed 79 22.3
Married 32 9.1
Divorced 10 2.8

Previous Occupation
Unemployed 33 9.4
Employed 321 90.6

Existing illness 301 85.0

Types of illnesses*

Cardiovascular system 248 82.4
Musculoskeletal system 102 34.0
Respiratory system  14 4.7
Neurological system 77 25.6

On medication 290 96.3

Depression
Yes 76 21.5
No 278 78.5

History of falls
Yes 116 32.8
No 238 67.2

No of times fall
One time 68 19.2
More than one time 48 13.6
None 238 67.2

Risk of fall
Low Risk 307 86.7
Moderate/ high risk 47 13.3

*Multiple Answers

RESULTS 
A total of 400 participants who fulfilled the inclusion and
exclusion criteria of the study were approached but only 354
participants responded giving a response rate of 89.0%. The
characteristics of the study population are shown in Table I.

Majority of the participants were aged between 70 and 79
years old (45.7%), women (65.0%), Chinese (93.2%),
Buddhist (42.1%) and single (65.8%). Most (90.6%) of the
participants were employed before entering the nursing
home. Most participants (n=301) had history of existing
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illness but only 290 were on medication. Among the
participants, 76 (21.5%) of them were depressed. A total of
116 (32.8%) participants had history of fall past 12 months.
Most of them (19.2%) reported a single episode and 13.6%
more than once. Based on the scores using the fall risk
assessment tool – there were 307 participants (86.7%) who
were at low risk of fall and 47 participants (13.3 %) were at
moderate/ high risk of fall.

Factors associated with falls
Table II shows the factors associated with falls among elderly
in selected nursing homes in Penang. Being previously

unemployed (OR=2.08; 95%CI: 1.01 to 4.28), having
respiratory illness (OR=2.86; 95% CI: 0.97 to 8.46), aged more
than 80 years (OR=1.56, 95%CI: 1.00 to 2.45) and having
depression (OR=1.80; 95%CI:  1.07 to 3.04) were significant
factors associated with falls.

Taking account of possible confounders, binary logistics
regression was performed (Table III). Age, gender, previous
occupation, respiratory disease and depression status were
included in the model which had -2log likelihood 430.446,
Cox and Snell R square 0.048 and an overall correct predicted
percentage of 69%. Respiratory illnesses (OR=3.38, 95%CI:

Table II: Factors associated with falls among elderly in selected nursing homes in Penang

Types of Variable Fall No fall OR [95% CI] 
(n) ( % ) (n) ( % )

Types of nursing home 1.12 (0.53, 2.37)
Public 105 (33.0) 213 (67.0)
Private 11 (30.6) 25 (69.4)

Age group 1.56* (1.00, 2.45)
≥ 80 56 (38.6) 89 (61.4)
˂ 80 60 (28.7) 149 (71.3)

Gender 1.47 (0.91, 2.37)
Women 82 (35.7) 148 (64.3)
Men 34 (27.4) 90 (72.6)

Race 1.81 (0.79, 4.18)
Non-Chinese 11 (45.8) 13 (54.2)
Chinese 105 (31.8) 225 (68.2)

Religion 1.38 (0.88, 2.16)
Buddhist 55 (36.9) 94 (63.1)
Non-Buddhist 61 (29.8) 144 (67.2)

Previous Occupation 2.08* (1.01, 4.28)
Unemployed 16 (48.5) 17 (51.5)
Employed 100 (31.2) 221 (68.8)

Existing illness 1.15 (0.61, 2.17)
Yes 100 (33.2) 201 (66.8)
No 16 (30.2) 37 (69.8)

Cardiovascular disease  1.18 (0.73, 1.94)
Yes 84 (33.9) 164 (66.1)
No 32 (30.2) 74 (69.8)

Musculoskeletal disease 0.97 (0.60, 1.59)
Yes 33 (32.4) 69 (67.6)
No 83 (32.9) 169 (67.1)

Neurology disease 1.52 (0.90, 2.57)
Yes 31 (40.3) 46 (59.7)
No 85 (30.7) 192 (69.3)

Respiratory disease 2.86 (0.97, 8.46)
Yes 8 (57.1) 6 (42.9)
No 108 (31.8) 232 (68.2)

On medication 1.20 (0.66, 2.15)
No 19 (29.7) 45 (70.3)
Yes 97 (33.4) 193 (66.6)

Depression status 1.14* (0.65, 2.02)
Depression 33 (43.4) 43 (56.6)
No depression 83 (29.9) 195 (70.1)

* Statistically significant
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1.11 to 10.30) and depression (Adjusted Odds Ratio
[aOR]=1.71, 95%CI: 1.00 to 2.91) were significantly
associated with prevalence of fall among the participants
after adjusting for the independent variables.

Factors associated with risk of falls
Table IV shows the factors associated with risk of falls among
elderly in selected nursing homes in Penang. Participants
who were Buddhist (OR=1.85; 95%CI: 0.99 to 3.43), being
depressed (OR=2.38; 95%CI: 1.23 to 4.61) and with history of
falls more than one time for the past 12 months (OR=4.24;
95%CI: 1.92 to 9.35) were at higher risk of falls.

Table V shows the results of a binary logistic regression.
Adjusting for other independent variables, depression
(aOR=2.12; 95%CI: 1.06 to 4.23) and history of falls more
than once past 12 months (aOR=3.90; 95%CI: 1.72 to 8.8)
were significantly associated with moderate/high risk of fall.
Overall the model had -2log likelihood 265.345, Cox and
Snell R square 0.033 and Nagelkerke R square 0.061. The
overall prediction of the model was 87.0%. Therefore, it is
clearly seen that there is a linear relationship between
depression and history of falls with risk of falls when all other
predictor variables in the model are held fixed.

DISCUSSION
Falls are common incidents that occur among the elderly
especially those living in nursing homes.3,23 In the current
study, the prevalence of falls among elderly living in nursing
homes was 32.8%. which is higher compared to studies
conducted in other Asian countries. 5,6,15,24 The prevalence was
reported as 21.7% in Japan,26 26.4% in Hong Kong5 and
28.8% in India.16 However, studies conducted in the West
reported higher prevalence than the current study. In
Canada, the prevalence was 31.7%,26 42.0% in the United
States of America28 and 41.0% in Brazil.28 The discrepancies
in the prevalence of falls identified in the current and
previous studies could be explained by the inconsistencies in

the methodology as well as the different sampling methods.
High prevalence of fall that was found in this study might
also be due to the fact that participants were older than the
participants in the previous studies.5,25 Also in certain studies,
only people who were mobile were included as compared to
the current study which included those unable to walk.5,25,29

In this current study, depression and respiratory illness were
significantly associated with higher prevalence of falls.
Studies conducted in different countries using different study
designs in Japan,30 Israel,31 and the Netherlands32 showed that
elderly with depression were more likely to fall compared to
those without expression. Side effects of anti-depression
medication such as sedation, insomnia and daytime
drowsiness may lead to increased falls.33-35 However, this could
not be corroborated in the current study because medication
intake for the depressed patients were not studied. 

Like the current study, studies conducted in Canada26,29 and
have shown that people with respiratory illnesses such as
Chronic Obstructive Pulmonary Disease (COPD) have a
higher incidence of falls. Literature suggests that elderly with
respiratory illness experience many respiratory symptoms
that may decrease one’s function and mobility leading to a
lower physical activity. It was presumed that elderly that are
less active have a lower muscle strength and would
experience muscle atrophy leading to increased risk of
falling.26,36 

The result of this study shows 13.3% of the elderly were at
moderate/ high risk of falling. Extensive literature search
failed to show any other published study assessing the fall
risk among elderly in nursing homes except to the one done
in India which showed 37.4% of the elderly were at high risk
of fall.15 However, different fall risk assessment tools were
used which could explain the wide difference in the findings. 

Depression and fall more than once for the past 12 months
were factors associated with the risk of fall. The association of

Table III: Binary Logistic Regression table showing the risks associated with falls among elderly in selected nursing homes in
Penang

Variable B Wald Sig aOR 95% CI
Respiratory disease
No (reference) 
Yes 1.22 4.61 0.03* 3.38 1.11, 10.30

Depression
No (reference) 
Yes 0.54 3.89 0.05* 1.71 1.00, 2.91

Age group
˂ 80 (reference) 
≥ 80 0.43 3.20 0.07 1.53 0.96, 2.44

Previous Occupation
Employed (reference)
Unemployed 0.66 3.05 0.08 1.94 0.92, 4.08

Gender
Men (reference) 
Women 0.300 1.41 0.24 1.35 0.82, 2.22

* Statistically significant
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Table IV: Factors associated with the risk of falls among elderly in selected nursing homes in Penang

Types of Variable Moderate / high risk fall group Low risk fall group OR [95% CI] 
(n) ( % ) (n) ( % )

Types of nursing home 1.68 (0.69, 4.08)
Public 7 (19.4) 29 (80.6)
Private 40 (12.6) 278 (87.4)

Age group 1.02 (0.55, 1.92)
≥ 80 19 (13.1) 126 (86.9)
˂ 80 28 (13.4) 181 (86.6)

Gender 1.18 (0.63, 2.22)
Women 18 (14.5) 106 (85.5)
Men 29 (12.6) 201 (87.4)

Race 1.74 (0.40, 7.64)
Non-Chinese 45 (13.6) 285 (86.4)
Chinese 2 (8.3) 22 (91.7)

Religion 1.85 (0.99, 3.43)
Buddhist 26 (17.4) 123 (82.6)
Non-Buddhist 21 (10.2) 184 (89.8)

Previous Occupation 1.52 (0.59, 3.90)
Unemployed 6 (18.2) 27 (81.8)
Employed 41 (12.8) 280 (87.2)

History of fall past 12 months 4.24 (1.92, 9.35)
Fall more than 1 time 29 (60.4) 19 (39.6)
Fall 1 time 18 (26.5) 50 (73.5)

Existing illness 2.04 (0.70, 5.95)
Yes 43 (14.3) 258 (85.7)
No 4 (7.5) 49 (92.5)

Cardiovascular disease  1.68 (0.80, 3.53)
Yes 37 (14.9) 211 (85.1)
No 10 (9.4) 96 (90.6)

Musculoskeletal disease 1.06 (0.54, 2.07)
Yes 14 (13.7) 88 (86.3)
No 33 (13.1) 219 (86.9)

Neurology disease 1.28 (0.63, 2.60)
Yes 12 (15.6) 65 (84.4)
No 35 (12.6) 242 (87.4)

Respiratory disease 2.76 (0.83, 4.19)
Yes 4 (28.6) 10 (71.4)
No 43 (12.6) 297 (87.4) 

On medication 2.00 (0.76, 5.27)
No 42 (14.5) 248 (85.5)
Yes 5 (7.8) 59 (92.2)

Depression status 2.38 * (1.23, 4.61)
Depression 17 (22.4) 59 (77.6)
No depression 30 (10.8) 248 (89.2)

* Statistically significant

depression with falls could be explained by the indirect effect
of anti-depressant medications.30,37 Depression related factors
including fear of falling, cognitive impairment, gait changes,
nutritional status and executive dysfunction37 are possible
underlying factors. Still, the exact underlying mechanism on
the association between depression and risk of fall warrant
further studies. 

As older adult fall, the chances he or she is likely to fall again
is higher. Studies conducted in Brazil, India and
Switzerland.15,38 also found history of fall to be a significant
risk factor of future falls. 
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STUDY LIMITATION
Although this is the first study of its kind in Malaysia but it is
with some limitations. The nature of the study renders lack of
temporality and convenience sampling methods increases
the probability of obtaining a biased sample leading to the
possibility of over representation from a nursing home. Recall
bias is another possibility considering the participants were
asked about previous falls past 12 months. This current study
also did not review all exhaustive list of medications related
to falls. In addition, the environment factors associated with
falls were not studied. 

CONCLUSION
In conclusion, depression and presence of respiratory illnesses
are strongly associated with the prevalence of falls. Elderly
who were depressed and who had history of falls were at
higher risk of falls. These findings may help form
intervention to prevent falls among the elderly in nursing
home and highlights the importance of screening the elderly
living in nursing home. Anti-depression medications
consumed by the residents of the nursing home’s home
should be monitored and replacement of pharmacologic to
non-pharmacologic therapy among elderly who are
depressed should be considered where feasible. 
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