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ABSTRACT

Medication use is one of the modifiable risk factors that causes falls. Falls are the leading cause of injury among 
elderly people. The incidence of falls does significantly impact elderly people‘s independence in carrying out their 
regular activities. This study aimed to determine the prevalence of drugs that cause falls and the fall risk status 
among elderly people residing in nursing homes. A cross-sectional study was conducted on residents in 27 long term 
care facilities in Malaysia from March 2018 until November 2018 using a researcher-assisted questionnaire. A total 
of 212 residents were recruited in this study. A majority of the residents were taking at least one fall-risk increasing 
drug (FRIDs) or orthostatic drug (ODs) (n=145, 68.4%), with two-thirds of them presenting high risk of falling (n=95, 
65.5%). A significant association was found between the use of beta-blocking agents (p=0.033), renin-angiotensin 
system inhibitors (p=0.038), length of stay in facilities (p=0.031), frailty status (p<0.001), number of drugs in total 
(p=0.010) and as needed (p=0.025) with an increased risk of falls. Therefore, a majority of the elderly people 
residing in nursing homes were proven to be prone to the use of fall-risk medications. Frail elderly people have a higher 
risk of falling compared to those who were non-frail. 

Keywords: Drug use; polypharmacy; side-effect

ABSTRAK

Penggunaan ubat merupakan salah satu faktor risiko yang terubahsuai yang menyebabkan jatuh. Jatuh adalah 
penyebab utama kecederaan dalam kalangan warga tua. Ini akan memberi kesan kepada warga tua dalam menjalankan 
aktiviti lazim mereka. Kajian ini bertujuan untuk menentukan ubat-ubatan yang memberi risiko yang menyebabkan 
jatuh dalam kalangan warga tua yang berada di rumah penjagaan. Satu kajian rentas telah dijalankan dalam kalangan 
penghuni di 27 rumah penjagaan di Malaysia bermula dari bulan Mac 2018 hingga November 2018 menggunakan 
borang soal selidik. Seramai 212 penghuni terlibat dalam kajian ini. Majoriti penghuni didapati mengambil sekurang-
kurangnya satu ubat yang mempunyai risiko untuk jatuh (FRID) atau ubat ortostatik (OD) (n = 145, 68.4%), dengan 
dua pertiga daripada mereka mempunyai risiko jatuh yang tinggi (n = 95, 65.5%). Satu kaitan yang penting antara 
penggunaan agen penghalang beta (p = 0.033), perencat sistem renin-angiotensin (p = 0.038), tempoh berada di 
rumah penjagaan (p = 0.031), status kelemahan (p <0.001), jumlah ubatan yang diambil secara keseluruhan (p = 
0.010) dan jumlah ubatan yang diambil bila perlu (p = 0.025) dengan peningkatan risiko untuk jatuh. Oleh itu, majoriti 
warga tua yang tinggal di rumah penjagaan terdedah kepada penggunaan ubat yang mempunyai risiko untuk jatuh. 
Warga tua yang mempunyai sindrom lemah juga mempunyai risiko yang lebih besar untuk jatuh berbanding mereka 
yang tidak lemah. 

Kata kunci: Kesan sampingan; penggunaan ubat; polifarmasi

introduction

Falls are predominantly prevalent among elderly people 
residing in long-term care facilities in Malaysia; it was 
reported to account for approximately 30% of all fall 
incidences (Ghazi et al. 2017). Falls are the principal cause 
of injury and hospitalisation among elderly people aged 
65 years or above, with residents of long-term care facilities 
accounting for up to 50% of patients experiencing 
recurrent falls (Ryan-Atwood et al. 2017). Fall-risk 
medication has been a well-known modifiable risk factor 
in causing falls (van der Velde et al. 2007). Frail elderly 

people with higher frailty index are subjected to twice 
the likelihood of receiving potentially inappropriate 
prescribed medicine. They are also more prone to the 
adverse effects of drugs due to their reduced resilience 
and changes in pharmacokinetics and pharmacodynamics 
profile (Cullinan et al. 2016). 

To date, it remains a clinical challenge in determining 
which medications are the contributors to falls even 
though with the high current number of studies assessing 
the association between specific medication classes 
and the likelihood of experiencing one or more falls. 
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Regardless of the different data and empirical methods, 
many studies have concluded that extra caution must be 
exercised when prescribing medicine to elderly people 
since specific drugs or drug classes may increase the 
risk of injuries (Gribbin et al. 2011). Thereby, this study 
aimed to determine the prevalence of drugs causing falls 
and the fall risk status among elderly people residing in 
nursing homes.

MATERIALS AND METHODS

A cross-sectional study was conducted on residents of 
27 long term care facilities including nursing homes, 
residential care homes and elderly care centres in 
Malaysia from March 2018 until November 2018. The 
targeted population of this study was elderly people 
living in a nursing home, and a researcher-assisted 
questionnaire was administered upon their written 
informed consent. Residents were recruited in this study 
based on the following criteria: Elderly people aged 65 
years and above, staying at a long-term care facility for 
at least three months and are not bed-ridden. Those who 
failed to provide informed consent and did not complete 
the questionnaire were excluded from the study. This 
study was approved by the Universiti Kebangsaan 
Malaysia Research Ethics Committee (UKM PPI/111/8/
JEP-2018-306). The FRAIL questionnaire (Morley 
et al. 2012) was utilised to identify the frailty status 
among the selected elderly people in the nursing home. 
The questionnaire was interpreted based on a Frail 
scale score which ranges from 0-5. The maximum score 
was 5, and the minimum score was 0. The total frailty 
score was categorised into three levels of frail status 
which are robust (0), pre-frail (1-2) and frail (3-5). The 
prevalence of drugs causing falls among elderly people 
in nursing homes was determined using an established 
and validated list developed by Milos et al. (2014). Each 
medication was assigned with a unique WHO Anatomic 
Therapeutic Chemical (ATC) classification codes 
regardless of the dosage or number of drugs taken for the 
individual resident. The assigned ATC codes were further 
categorised into a specific group of FRIDs or ODs. Data 
on the FRIDs and ODs were recorded and analysed 
separately due to the overlapping of certain ATC groups 
in both FRIDs and ODs, for instance, antipsychotics.

Meanwhile, the participants’ fall risk status was 
assessed using a questionnaire comprised of 12 items 
with ‘yes’ and ‘no’ answers (Rubenstein et al. 2011). 
The fall risk questionnaire (FRQ) score was obtained 
by summing the total number of points for all ‘yes’ 
responses. A risk cut-off point was determined as a 
minimum of 4 points and above. Residents who scored 4 
and above were categorised as high risk of falling, and vice 
versa. All data analysis was performed using Statistical 
Package for Social Science (IBM Corp. Released 
2012. IBM SPSS Statistics for Windows, Version 
21.0. Armonk, NY: IBM Corp.). Data on demographic 
characteristics, frailty status, presence of at least one 

FRID or OD, prevalence of FRIDs and ODs, and items of 
fall risk questionnaire were analysed using descriptive 
analysis. Normality assumptions were checked using 
the Shapiro-Wilk test for the dependent variables and 
tests used were deemed as appropriate. Chi-square 
analysis was performed to determine the association 
between fall risk status and demographic characteristics, 
frailty status, and the presence of at least one FRID or 
OD. The Mann-Whitney U Test was used to determine 
the differences in the distribution of drug types among 
total number of drugs, FRIDs and ODs in accordance 
with fall risk status. Similarly, the group comparison 
of fall risk status with the corresponding classification of 
FRIDs and ODs was assessed using the Mann-Whitney 
U Test. Univariate and multivariate logistic regression 
were performed to identify the predictive factors for high 
fall risk among elderly people living in nursing homes. 
The significance of each predictor variable was tested as 
a univariate predictor of the total number of risk factors. 
Factors that had a p-value of <0.05 at univariate analysis 
were included in the multivariate logistic regression. 
The strength of the association was summarised as an 
odds ratio with a 95% confidence interval. Risk factors 
with a statistically significant p-value of <0.05 in the 
multivariate analysis were selected for inclusion into the 
prediction model.

RESULTS AND DISCUSSION

The baseline characteristics of 212 residents from 
the groups of high risk falling and low risk falling are 
presented in Table 1. The age group distributions of 
both resident groups were almost similar, with 70-74 
years (n=49, 23.1%) and 75-79 years (n=47%, 22.2%) 
accounting for the most percentage of residents. More 
than half of the residents were classified as pre-frail 
(n=122, 57.5%). A total of 145 (68.4%) residents were 
taking at least one FRID or OD, with 95 (65.5%) of them 
presenting a high risk of falling. Overall, the length of 
stay in facilities (p=0.031), frailty status (p<0.001) and 
the number of drugs taken in total (p=0.010) and as 
needed (p=0.025) were significantly associated with an 
increased risk of falls. In particular, the pre-frail (n=104, 
85.2%) and frail (n=13, 92.9%) status mainly predispose 
residents to a higher risk of falling. Residents who had 
an elevated risk of falls were more likely to take a 
greater amount of total ODs (mean rank= 108.65), both 
continuously (mean rank= 108.26) and as needed (mean 
rank= 107.05). Conversely, only FRIDs prescribed as 
needed (mean rank = 107.64) were higher in the high-risk 
group. The total number of FRIDs (mean rank= 105.55) 
and those in continuous use (mean rank= 104.47) were 
observed to be lower in the high-risk group.  

Table 2 summarises the prevalence of ATC groups 
for FRIDs and ODs between the independent high risk 
of falling and low risk of falling groups. N05A (n=26, 
52%) was identified as the most frequently prescribed 
drug group in the FRID list. The five most commonly 
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prescribed drugs in the FRID list are quetiapine (n=6), 
fluvoxamine (n=5), risperidone (n=5), tramadol (n=4), 
and haloperidol (n=4). In contrast, the most commonly 
prescribed drug groups in the ODs list were discovered 
to be C08 (n=97, 34.3%) and C09 (n=59, 20.8%). 
The use of C07 (mean rank = 110.94) was found to be 
significantly higher among residents with an elevated 
risk of falls (p=0.029) than those who were not (mean 
rank = 98.39). Similarly, respondents who presented an 
increased risk of falling (mean rank = 111.54) were 
also predisposed to a significantly greater level of C09 
use (p= 0.036) than those who were not (mean rank = 
108.00). 

Overall, two-fifths of the FRQ items (5 out of 
12) were marked ‘yes’ by a majority of the residents. 
Residents most frequently approved the necessity to 
push with hands to rise from a chair (n=158, 74.5%), while 
the lowest percentage was found for the question suffering 
from sadness or depression (n=6, 2.8%). Approximately 
three-fifths of the residents had reported fear of falling 
when engaging in ADL (n=133, 62.7%). Unsteadiness in 
walking was endorsed by more than half of the residents 
(n=117, 55.2%). Despite the high rate of unsteadiness 
in walking, a total of 150 (70.8%) residents reported 
no falls in the previous six months. A majority of them 
even excluded the concern of medication causing light-
headedness or tiredness (n=183, 86.3%). Specifically, a 
large proportion of the residents (n=199, 93.9%) omitted 
the use of medications that improve sleep and mood. 

Using the fall efficacy scale, the mean scores for all 
individual items in the full samples were fairly précised 
to a defined array of approximately 3. Overall, the mean 
score of all participants ranged from 3.18±1.51 to 
3.86±1.61. Likewise, nearly four-fifths of the individual 
items on FES displayed an identical range of scores with 
a reported range from 1-8 for questions 3 to 10. Residents 
most frequently perceived fear in walking around the 
house (mean = 3.86, SD =1.61), followed by getting in 
and out of a chair (mean =3.67, SD =1.51) and taking 
a bath or shower (mean =3.53, SD =1.48). Conversely, 
the tasks that created the highest falls efficacy with the 
lowest score were observed to be personal grooming 
(mean =3.18, SD =1.51) and preparing meals (mean 
=3.38, SD =1.59).  

Table 3 shows the results of the univariate and 
multivariate analyses conducted to determine the 
predictors of high-risk falls. The univariate analysis 
showed that the length of stay in facilities was a 
significant predictor of increased risk of falls (p=0.040). 
In particular, those who have stayed at the facilities less 
than one year were associated with significantly greater 
odds of falling (OR 5.462, 95% CI 1.27-23.46; p=0.022). 
Similarly, frailty status was also significantly associated 
with a higher risk of falls (p<0.001). Frail residents were 
associated with significantly greater odds in falling (OR 
36.4, 95% CI 4.47-296.37; p=0.001) relative to pre-frail 
residents. The total number of drugs (OR 1.13, 95% CI 
1.02-1.24; p=0.024) and drugs as needed (OR 1.85, 95% 

CI 1.06-3.23) were associated with falls. Additionally, 
elderly people who took C07 (beta-blocking agents) and 
C09 (renin-angiotensin system inhibitors), respectively, 
were 2.61 fold (95% CI 1.08-6.29; p=0.033) and 
2.06 fold (95% CI 1.04-4.08; p=0.038) more likely to 
experience falls. All the variables mentioned earlier 
were entered into the multivariate logistic analysis. 
The multivariate analysis indicated that only frailty 
status (pre-frail and frail) remained significant as an 
independent risk factor in causing falls (p<0.001). 
Identical to the findings from the univariate analysis, frail 
residents were associated with a higher risk of falling 
compared to pre-frail (OR 24.405, 95% CI 2.84-209.73; 
p=0.004) in the multivariate analysis.     

In this study, the pre-frail prevailed over the frail, 
representing a borderline between robust and frail. The 
high proportion of pre-frail residents could be due to 
the presence of multiple comorbidities and increased 
care needs associated with cognitive impairment among 
the elderly residents. When specific FRIDs or ODs were 
evaluated for causing falls, only beta-blocking agents 
(C07) and renin-angiotensin system inhibitors (C09) 
were found to be associated with a higher risk of falling. 
Although the association between antihypertensive 
agents and falls via orthostatic hypotension has long 
been implicated, the relationship with class-specific 
adverse effects remained unclear (Gribbin et al. 
2011). No specific antihypertensive agent has been 
associated with an increased risk of falls as previous 
studies have shown mixed results involving participants 
at different phases of treatment such as initiation and 
continuation phases (Lipsitz et al. 2015). The use of 
antihypertensive agents at different stages of treatments 
may confer substantial disparities in the outcome of fall 
risks. Generally, a significantly higher risk of falling 
was proven during the initiation of antihypertensive 
agents in the first 14 days, with the results consistent 
to all classes of antihypertensive classes (Butt et al. 
2013). In contrast, the prolonged and sustained use 
of antihypertensive agents may substantially reduce 
fluctuation in blood pressure that results in hypotension, 
thereby decreasing the attendant risk in falling.  With 
regards to beta-blockers, the association between the use 
of beta-blocking agents and fall risk has been evaluated in 
other studies, but with no association found in most cases 
(Gribbin et al. 2011). Currently, prescribed beta-blockers 
have been shown to possess significant protective effects 
against falls in some studies. Beta-blockers have been 
proven to attenuate the raised levels of catecholamine, 
thus conferring protective effects on vasovagal syncope 
and falls (Frankenstein et al. 2007). Thus, it is suggested 
that analytical results should be further implemented to 
sort out the causal agents in causing fall incidences by 
taking into account the specific classes of beta-blocking 
agents as well as the duration of treatment.

The risk of falls also appeared to be significantly 
increased with the use of renin-angiotensin system 
inhibitors (C09). This is supported by a meta-analysis 
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showing that ACE inhibitors were associated with a small 
but significant risk effect on bone fractures, particularly 
among older people (Cheng et al. 2017). However, 
conflicting findings have been shown in many studies, 
whereby no association was found with the precipitation 
of falls (Kuschel et al. 2015). Overall, in examining the 
association between falls and drug use, the factors of 
dosage increment or duration of treatments should be 
taken into account to identify the real culprit. This present 
study showed that residents who reside in nursing homes 
for less than one year were more likely to experience 
falls relative to more extended periods of stay. Unlike 
long-term care residents who have stayed in a residential 
care facility for extended periods of time, the underlying 
reason of elevated fall risk among short-stay residents 
within one year could be possibly due to the unfamiliar 
environment. To the best of authors’ knowledge, this 
study presented the first comprehensive examination 
of possible contributing factors, particularly the 
use of FRIDs or ODs in association with fall risk status 
among elderly people residing in nursing homes. In this 
study, only frailty status was found to be independently 
associated with an increased risk of falling. A similar 
finding was observed in a descriptive study conducted 

under home care in which frail elderly people were 
found to be subjected to double or triple fold fall risk 
compared to those who are non-frail (Pi et al. 2015). 
Weak elderly have also been proven to be significantly 
associated with recurrent falls and fractures. Most 
studies have demonstrated that frail elderly people 
are subjected to the loss of muscle mass which is one 
of the significant components of frailty syndrome that 
predisposes higher fall risk (Tchalla et al. 2012).

The use of fall-risk increasing drugs are significant 
among elderly people residing in nursing homes and it 
is further being complicated with the lack of medication 
monitoring and the complexity of illnesses in this 
particular population. While some nursing homes in 
Malaysia employ nursing aides and skilled nurses, there 
were unclear roles and responsibility of who manages 
the medication in non-government-funded nursing homes 
(Nizaruddin et al. 2017). Therefore, a simple medication 
check-list on the common drugs that pose high risk to 
cause fall should be made available in all nursing homes 
in order to help care-takers or administrators monitor 
their residents` health as well as to enable them to identify 
which residents require further medical assessment.

Table 1. Association of respondent’s characteristics with fall risk status (N=212)

Variable/characteristics Frequency, n (%)
Fall risk status

P-valueHigh risk of falling
(N=137)

Low risk of falling
(N=75)

Age (years), n (%)

65-69 44 (20.8) 24 (54.5) 20 (45.5)

0.274a

70-74 49 (23.1) 30 (61.2) 19 (38.8)

75-79 47 (22.2) 30 (63.8) 17 (36.2)

80-84 37 (17.5) 26 (70.3) 11 (29.7)

85 or above 35 (16.5) 27 (77.1) 8 (22.9)

Gender, n (%)

Male 83 (39.2) 49 (59.0) 34 (41.0)
0.172a

Female 129 (60.8) 88 (68.2) 41 (31.8)
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Education level, n (%)

No formal education 51 (24.1) 39 (76.5) 12 (23.5)

0.120a
Primary school 84 (39.6) 50 (59.5) 34 (40.5)

Secondary school 67 (31.6) 40 (59.7) 27 (40.3)

University and above 10 (4.7) 8 (80.0) 2 (20.0)

Length of stay in facilities (years), 
n (%)

< 1 year 97 (45.8) 71 (73.2) 26 (26.8)

0.031a*
1-5 76 (35.8) 47 (61.8) 29 (38.2)

6-10 30 (14.2) 16 (53.3) 14 (46.7)

11 or above 9 (4.2) 3 (33.3) 6 (66.7)

Frailty status, n (%) 

Robust 76 (35.8) 20 (26.3) 56 (73.7)

<0.001a*Pre-frail 122 (57.5) 104 (85.2) 18 (14.8)

Frail 14 (6.6) 13 (92.9) 1 (7.1)

Taking ≥ 1 FRIDs or ODs, n (%) 

Yes 145 (68.4) 95 (65.5) 50 (34.5)
0.689a

No 67 (31.6) 42 (62.7) 25 (37.3)

No of drugs, mean rank

Total 114.42 92.04 0.010b*

Continuous use 112.41 95.70 0.055b

As needed 111.22 97.87 0.025b*

No of FRIDs, mean rank

Total 105.55 108.23 0.641b

Continuous use 104.47 110.20 0.276b

As needed 107.64 104.41 0.236b

No of ODs, mean rank

Total 108.65 102.57 0.475b

Continuous use 108.26 103.29 0.560b

As needed 107.05 105.50 0.294b

a = Chi-square test
b = Mann-Whitney U test

*Significant at the 0.05 level (2-tailed) 
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Table 2. Association of FRIDs and ODs with fall risk status 

FRIDs Fall risk status

P-value
ATC*code Frequency, n 

(%)
High risk of 

falling, mean rank
Low risk of 

falling, mean rank

N06A (Antidepressants) 11 (22.0) 106.98 105.63 0.712a

N05B (Anxiolytics) 5 (10.0) 106.32 106.83 0.827a

N05C (Hypnotics and 
sedatives) 3 (6.0) 106.55 106.41 0.941a

N02A (Opioids) 5 (10.0) 107.87 104.00 0.095a

N05A (Antipsychotics) 26 (52.0) 105.08 109.09 0.399a

Total 50 (100)

ODs Fall risk status

P-value
ATC*code Frequency, n(%) High risk of 

falling, mean rank
Low risk of 

falling, mean rank

C03 (Diuretics) 29 (10.3) 105.59 108.16 0.619

N06A (Antidepressants) 11 (3.9) 106.98 105.63 0.712

C01D (Vasodilators used in 
cardiac diseases) 4 (1.4) 106.55 106.41 0.936

C07 (Beta-blocking agents) 36 (12.7) 110.94 98.39 0.029

C09 (Renin-angiotensin 
system inhibitors) 59 (20.8) 111.54 97.27 0.036

C08 (Calcium channel 
blockers) 97 (34.3) 105.68 108.00 0.761

N05A (Antipsychotics) 26 (9.2) 105.08 109.09 0.399

N04B (Dopaminergic 
agents) 6 (2.1) 107.59 104.50 0.136

G04CA (Alpha-
adrenoreceptor antagonists) 10 (3.5) 106.65 106.22 0.888

C02 (Antihypertensives) 5 (1.8) 106.32 106.83 0.827

Total 283 (100)

Table 3. Univariate and multivariate logistic analysis of predictors for high-risk falls

Risk factor
Univariate logistic analysis Multivariate logistic analysis

OR 95% CI P-value OR 95% CI P-value

Length of stay in 
facilities 0.040* 0.359

<1 year 5.462 1.272-23.445 0.022* 3.012 0.441-20.591 0.261

1-5 3.241 0.752-13.973 0.115 1.823 0.265-12.542 0.542

6-10 2.286 0.480-10.883 0.299 1.400 0.183-10.728 0.746

11 Reference Reference
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Frailty status <0.001* <0.001*

Robust Reference Reference

Pre-frail 16.178 7.915-33.066 <0.001* 14.676 7.000-30.768 <0.001*

Frail 36.400 4.471-296.374 0.001* 24.405 2.840-209.734 0.004*

No of drugs

Total 1.124 1.016-1.244 0.024* 0.997 0.834-1.192 0.975

As needed 1.851 1.062-3.226 0.030* 1.305 0.647-2.631 0.457

C07 (Beta-blocking 
agents) 2.608 1.083-6.285 0.033* 1.607 0.463-5.584 0.455

C09 (Renin-
angiotensin system 
inhibitors)

2.061 1.042-4.080 0.038* 1.997 0.745-5.351 0.169

*significant at the 0.05 level (2-tailed)

CONCLUSION

The present study showed that the use of FRIDs and ODs 
are alarming among elderly people residing in nursing 
homes. A majority of elderly people residing in nursing 
homes took at least one FRID or OD. Frailty status was 
found to be the only independent factor significantly 
associated with heightened fall risks, with frail elderly 
people presenting a higher fall risk compared to those 
who are non-frail. 
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