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Abstract

Introduction: The population of Malaysia is ageing rapidly. Due to the relatively greater incidence of non-
communicable diseases among older adults, polypharmacy is highly prevalent in this population. This 
polypharmacy along with other age-related factors increases the risk of drug-related problems to several folds. 
Currently, no study in Malaysia or even Asia has determined the type and nature of drug-related problems 
among non-institutionalised older adults. Therefore, this study aims to highlight common drug-related problems 
among community-dwelling older persons (≥ 65 years) with polypharmacy. 

Materials and Methods: A cross-sectional exploratory study was carried out where in-depth home medication 
reviews were carried out by two pharmacists. Participants were recruited from geriatric and fall clinics of the 
University of Malaya Medical Centre located in the urban area of the Federal Territory of Malaysia. The total 
numbers of drug-related problems were classified using the Pharmaceutical Care Network Europe (PCNE) 
classification V9.0. Recommendations and referral letters were provided based on the pharmaceutical care 
issues identified. 

Results: Thirty participants were recruited, among whom 178 drug-related problems were identified with a 
median value of six [range 1-11] drug-related problems per participant. The majority of problems were related 
to the effectiveness of prescribed treatment (69.1 %), followed by the possibility of adverse effects (28.7 %). 

Conclusion: Home medication review identifies numerous medication-related issues and allows for patient 
education and detailed counselling in an informal and patient-friendly manner. Future studies to determine the 
longitudinal effect of home medication review on patient outcome, cost implications, and overall healthcare 
utilization are now indicated.
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Introduction
The population pyramid of Malaysia currently exhibits a 
bulge in the middle-aged population which will translate 
into an “older age bulge” in two decades. In addition, the 
life expectancy of the Malaysian population in 2019 was 
76.07 years, a 0.19 % increase from 2018, and 0.26 % from 
2015 (1). These figures lead to the projection that the 
segment of population aged 60 years and above in Malaysia 
is expected to rise from 9.2 % in 2015 to 14.4 % in 2030 (2).

While Malaysians are living longer, it does not mean that 
they are living longer in better health. Non-communicable 

diseases (NCDs) represent the main health concerns among 
older Malaysians (3). These chronic conditions tend to 
co-exist with increasing age, leading to an increased use 
of medications otherwise known as polypharmacy (4). 
Polypharmacy alongside other physiological changes 
secondary to age leads to a higher risk of drug-related 
problems (DRPs) in older persons (5, 6). A DRP is defined 
as “an event or circumstance involving drug therapy 
that actually or potentially interferes with the desired 
health outcome” (7). A DRP may occur at any point from 
prescribing up to drug administration and may potentially 
lead to adverse drug events (ADEs), with the resultant 
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hospitalisation and other forms of healthcare utilisation, 
burdening the healthcare system (8). 

Previous local studies have established the prominent 
prevalence of polypharmacy as well as potentially 
inappropriate medications (PIMs) among older Malaysians. 
The prevalence of polypharmacy among older adults 
residing at nursing homes was reported to be as high as 
56.9 % (9). Meanwhile, PIMs among community-dwelling 
older adults living in urban areas was estimated to be 36 
% (10). A more recent study conducted among geriatric 
residents of nursing homes reported a PIMs prevalence 
ranging from 9.7 % to 21.3 % (11). However, to date, there 
is little information on the prevalence, types, and causes 
of DRPs among community-dwelling older persons in 
lower to middle-income countries including Malaysia. This 
study aims to explore the types and attributable factors 
associated with DRPs faced by community-dwelling older 
persons living in an urban area in Malaysia.

Materials and methods
This cross-sectional exploratory study was conducted 
between April and June 2019. A random sampling method 
was employed to recruit eligible individuals attending the 
geriatric and falls clinic of a tertiary teaching hospital in 
Malaysia. Computer generated random numbers between 
1 - 70 were used to select patients by referring to their 
waiting number given to see the doctor at the clinic. 
When a selected patient refused participation, the next 
patient corresponding to the subsequent number in the 
random number list was approached. This strategy ensured 
selection bias was kept at the minimum. Inclusion criteria 
applied were individuals aged ≥ 65 years, consuming five 
or more regular prescription medications to manage their 
chronic conditions and living alone or with their family in 
the Klang Valley. Individuals residing in care/nursing homes 
were excluded. Due to the exploratory nature of the study 
and labour-intensive nature of the intervention, target 
sample sizes of 30 participants were set at the beginning of 
the study. Ethics approval was acquired from the Medical 
Research Ethics Committee of the University Malaya 
Medical Centre (Ref. No. 201922-7094).

After obtaining informed consent, the researcher 
arranged for a home medication review (HMR) according 
to the participant’s and pharmacist’s availability. Two 
pharmacists were involved in the delivery of HMR in this 
study. One was a pharmacist affiliated to a health clinic 
under the Ministry of Health Malaysia while the other 
was a pharmacist affiliated with the tertiary hospital 
under study. Both pharmacists had more than ten years of 
experience in practicing as a pharmacist in Malaysia. The 
pharmacists were recruited on a volunteer basis. Upon 
consent, they were provided with a step-by-step guide 

for performing the HMR. This was followed by a briefing 
by the researcher to ensure the HMR will be conducted 
according to the given guide and consistently between the 
two pharmacists. During the home visit, the pharmacist 
conducted medication review according to a framework 
prepared by the research team. This comprised a four-stage 
process including (1) Self-introduction: The pharmacist 
started the session by establishing contact with the 
participant and explaining the purpose of the medication 
review; (2) Information gathering: The pharmacist gathered 
patients’ medical and medication history by interviewing 
the patient and/or caregiver, as well as, physically checking 
and recording all prescription and non-prescription 
medications used by patients at home; (3) Assessment for 
DRPs: Based on the information gathered, the pharmacist 
assessed the presence of any issues related to medication 
safety (e.g. wrong use, wrong dose, expired medications, 
improper storage condition), treatment efficacy (under 
or over usage), and presence of untreated symptoms; 
(4) Developing an individualised pharmaceutical care 
plan: For each of the DRP identified, the pharmacist 
described the problem and documented the action to be 
taken (intervention) to resolve the DRP. The intervention 
included patient counselling/education and/or referral to 
the prescriber using a standardised referral form. 

A standardised data collection form was used to document 
participants’ demographic details, medical and medication 
history, relevant vital signs, and laboratory results (if 
available) and drug allergies. This was followed by a 
section on the description of the DRP(s) identified by the 
pharmacist and the intervention(s) recommended.

Demographic details of the participants and the total 
number of DRPs identified were presented using descriptive 
statistics where continuous data were presented as median 
and range and categorical data presented as numbers and 
percentages. Two researchers independently classified 
each DRP reported by the pharmacist into a problem, 
cause(s), and intervention(s) using the PCNE classification 
V9.0. Any discrepancy was discussed until a consensus was 
reached between the two researchers. 

Results
A total of 53 randomly selected patients satisfying the 
inclusion and exclusion criteria were approached, out of 
which 39 consented to participate in the study. However, 
nine participants further dropped out as they declined 
the HMR when contacted by the researcher due to a 
lack of interest or availability issues. The overall study 
response rate was, therefore, 56.6 %. The HMR by the 
pharmacist was eventually conducted for 30 participants. 
The demographic details of the participants are presented 
in Table 1.
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Table 1: Demographic details of participants

Characteristics n (%)

Gender
Male
Female

Age (years)
Median age [range]

Ethnicity
Malay
Indian
Chinese

Co-morbidities
Median [range]

Number of medications
Median [range]

13 (43.3)
17 (56.7)

82 [67, 98]

2 (6.7)
11 (36.7)
17 (56.7)

4 [2, 5]

12 [5, 26]

Based on the PCNE classification V9.0, a total of 178 DRPs 
were identified among 30 participants, leading to a median 
value of six [range 1-11] DRPs per participant. The number 
and proportion of DRPs identified according to the different 
categories of the PCNE classification V9.0 are presented in 
Table 2. Overall, 69.1 % of DRPs identified were related to 
the lack of treatment effectiveness.

Table 2: Types of drug-related problems identified among 
community-dwelling older persons in the Klang Valley

Primary 
Domain

Drug-related problems N (%)

Treatment 
effectiveness

No effect of drug/treatment 13 (7.3)

Effect of drug/treatment not 
optimal

74 (41.6)

Untreated symptoms/indication 36 (20.2)

Treatment 
safety

Adverse event (possibly) 
occurring 

51 (28.7)

Others Unnecessary treatment 4 (2.2)

Total 178 (100)

A total of 196 potential attributable factors to the 178 
DRPs were identified (Table 3). The majority of DRPs were 
caused by patients taking fewer medications prescribed or 
not taking the prescribed drug at all (24 %), followed by 
the absence of or incomplete treatment in spite of existing 
indication (17.3 %) and necessary information was not 
provided during medication dispensing (9.2 %). 

Table 3: Potentially attributable factors for drug-related 
problems identified among community-dwelling older 
persons in the Klang Valley

Primary 
Domain

Causes of drug-related 
problem

N (%)

Drug selection Inappropriate drug as per 
guidelines/ formulary

2 (1)

No indication for drug 1 (0.5)

Inappropriate drug 
combination or drugs and 
herbal/dietary supplements

9 (4.6)

Inappropriate duplication 1 (0.5)

No/incomplete treatment in 
spite of existing indication

34 (17.3)

Drug form Inappropriate drug form for 
this patient

1 (0.5)

Dose selection Drug dose too low 3 (1.5)

Drug dose too high 2 (1)

Dose timing instructions 
wrong, unclear or missing

4 (2.1)

Dispensing Prescribed drug not available 3 (1.5)

Necessary information not 
provided

18 (9.2)

Drug use 
process

Inappropriate timing of 
administration/dosing interval

3 (1.5)

Drug under-administered 3 (1.5)

Patient-related Patient takes less drug than 
prescribed/ does not take 
drug at all

47 (24)

Patient takes more drug than 
prescribed

4 (2.1)

Patient uses unnecessary drug 7 (3.6)

Patient takes food that 
interacts

2 (1)

Patient stores drug 
inappropriately

10 (5.1)

Inappropriate timing/dosing 
interval

2 (1)

Patient uses drug in wrong 
way

6 (3.1)

Patient unable to use drug/
form as directed

10 (5.1)

Patient unable to understand 
instructions properly

10 (5.1)

Others No or inappropriate outcome 
monitoring

10 (5.1)

Others; cause specified 4 (2.1)

Total 196 (100)
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Overall, 233 interventions were carried out by the 
pharmacist to address the DRPs identified (Table 4). 
Interventions carried out were direct patient counselling 
(52.1 %), referral letter to the prescriber (14.5 %), and 
discussions with family caregivers (14.5 %).

Table 4: Interventions implemented by the pharmacist to 
resolve the drug-related problems

Primary Domain Interventions N (%)

At prescriber 
level

Prescriber informed only 34 (14.6)

Intervention proposed to 
prescriber 

2 (0.9)

At patient level Patient (drug) counselling 122 (52.4)

Written information 
provided (only) 

8 (3.4)

Patient referred to 
prescriber 

24 (10.3)

Spoken to family member/
caregiver 

34 (14.6)

At drug level Dosage changed 1 (0.4)

Changed instruction for use 1 (0.4)

Others Others 7 (3)

Total 233 (100)

Discussion
A median of six DRPs was identified per person, with 
suboptimal drug treatment effect being the most common 
DRP. This is two to five times higher than those reported in 
the literature where an average of 2.9 DRPs per participant 
was reported among geriatric patients discharged from 
the hospital and 1.27 DRPs per participant were reported 
among geriatric patients institutionalised at care homes 
(11, 12). Sorensen et al. (13), on the other hand, reported 
5.5 DRPs per participant among high-risk individuals living 
in the community which corresponds closely to the number 
of DRPs identified in the current study. While different 
methods used for identification and classification of DRP 
makes it difficult to directly compare studies, it is still 
notable that older persons in the community experience 
a higher prevalence of DRPs. One of the probable 
reasons for this is the fact that community-dwelling older 
persons consume and manage their medications without 
supervision by a healthcare professional as compared 
to individuals recently discharged from the hospital 
who just had their medications reviewed by healthcare 
professionals. Medication taking in institutionalised 
patients is supervised by qualified individuals. In addition, 
medication review conducted at the point of discharge 
would only take into account the prescribed medications 
from a single institution, whereas medication review 
conducted at patients’ homes will provide a complete 
picture of medications being used at home which may be 
obtained from different practitioners and sources including 

those over the counter medications, supplements, and 
herbal products which increases the potential for the 
occurrence of DRPs (14). It is also evident from our findings 
that the DRPs are mostly related to the way patients take or 
store medications that will not be identified at the point of 
discharge nor among institutionalised patients. The higher 
prevalence of DRPs among community-dwelling older 
persons raises concerns for their safety and highlights the 
need for a regular medication review at patients’ homes 
by a qualified practitioner.

DRPs identified in the current study were broadly 
grouped into three primary domains, with the help of the 
PCNE classification system, each case having a different 
description for its type and cause (as mentioned in Tables 1 
and 2). Among 24 % of these cases, participants were either 
not taking their medications at all, or were taking lower 
doses than the actual prescribed dose. They were found 
to self-adjust the doses as per their perceived benefits, not 
complying with the supplied information, administered 
medications in the wrong way (wrong dose, time or 
duration) or maintained inadequate stock of medications 
(i.e. leftover from previously dispensed medications). None 
of the patients interviewed could demonstrate proper 
use of inhalation pumps or metered-dose inhalers (MDI), 
which is one of the potential reasons for poor asthma 
control in asthmatic patients. Medication containers with 
missing labels that are intended to provide instructions 
for use may have also contributed to inappropriate use of 
medications. These practices may have contributed to the 
high number of DRPs related to treatment effectiveness 
(69.1 %) in this study. These findings were consistent with 
those of Jimmy and Jose (15), who believed that failure to 
adhere to treatment is a serious problem and is a primary 
determinant of treatment success. This problem may be 
addressed by providing appropriate recommendations 
verbally and/or written form by a pharmacist as an 
intervention to the participants for a better understanding 
of medication used. 

Participants were also found to store different strengths of 
the same or different medications in the same envelope, 
unaware of the purpose/dose of the medications leading 
to unnecessary or inappropriate use. These participants 
were using expired eye drops, expired inhalers, and 
wrong medication for wrong indications (anti-diabetic 
medication to relieve body rash and antibiotic eye drops 
to treat dry eye). Therapeutic duplication was also seen 
where participants were using medications discontinued 
at the previous clinic visit along with those prescribed to 
substitute discontinued medications. Among the factors 
that may have led to this inappropriate medication storage 
and use practices are ‘doctor shopping’ where patients 
visited different doctors for the same complaint (16) 
and/or obtained similar medications without knowing 
or realising it due to misleading labelling (17). Similar 
findings on medication-use habits of patients were 
reported by other researchers (18, 19), who suggested 
that approaches involving patient educations may reduce 
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such inappropriate use of medications leading to improved 
patient safety. 

Twenty percent of DRPs were related to inadequate 
treatment whereby participants were living with untreated 
symptoms. Participants reported that those symptoms 
were not discussed with the doctor at the clinic. There 
could be several possible reasons attributing to these 
unreported indications including limited available time 
for the consultation during clinic appointment (20) and/
or age-related forgetfulness common among older adults 
(21). The HMR, therefore, provided the participant with 
an additional opportunity to have previously unaddressed 
symptoms seen to, in an unintimidating environment. Older 
persons may also withhold information from their doctors 
as they perceived these symptoms as mild and did not 
want to trouble the doctor who appeared busy, or they 
were embarrassed to mention it (22). Having a trained 
professional who is not a doctor may help overcome some 
of the difficulties for a number of older adults who are 
“afraid of doctors”. 

Those who were not taking the drugs prescribed to them 
did so either due to unavailability of the drug at the 
hospital’s pharmacy, inability to purchase, disapproval 
of the taste of the preparation, or unhappy for switching 
to another alternative drug by the prescribing doctor. 
Older adults with polypharmacy often tend to prioritise 
medications either by considering them unnecessary due 
to unavailability or denial of illness or due to their perceived 
effects, unpleasant characteristics or financial limitations 
(23, 24). It is well-established that compliance is affected 
by the availability and affordability of medicines. Due to 
our hierarchical society, the older adults or their family 
caregiver may be afraid to challenge a doctor who had 
overlooked verification that the older adults or their adult 
children could afford the prescribed drug. An additional 
review process will help to identify these issues that would 
otherwise be easily overlooked, and the older persons 
labelled non-compliant without identifying the real reason. 
The lack of available stock in public hospital pharmacies 
is common but can be an issue with any pharmacy or 
doctor’s clinic, as it is impossible to ensure that stocking is 
always able to predict needs. Furthermore, the study site 
is considered a government entity where it is a teaching 
hospital under the purview of the Ministry of Education and 
is assigned to an allocation from the health expenditure 
of the Federal budget apart from the Ministry of Health. 
Treatment is only partially subsidized, but payments are 
often not honoured as older persons, in particular, have 
no health insurance and adult children of older persons 
have often encountered financial difficulties from their 
parents’ medical treatment. Stocks in public pharmacies 
are sometimes disrupted as the hospital can only afford to 
stock a limited amount of drugs due to cash flow issues.

In contrast to participants not taking their prescribed 
medicines, others were found to self-medicate or who 
consumed a large number of unwarranted supplements 
suggested by acquaintances. Other studies have also 

found that the use of supplements and traditional Chinese 
medicine is a popular practice amongst the Malaysian 
population (25, 26) which may contribute to adverse 
patient outcomes. A regular medication review can help 
to highlight inappropriate drug-use practices and might 
be helpful to report untreated symptoms thus improving 
patient’s quality of life in general. 

The majority of previous studies focused on the prescribing 
aspect in the identification of DRPs by using explicit 
tools e.g. the BEERS, START/STOPP, STOPP II criteria, 
and medication appropriateness index (MAI) (9, 27-30). 
However, those tools only provide a superficial analysis 
of the prescribed medications. In this study, pharmacists 
conducted a comprehensive review of all medications 
being used and stored at patients’ homes which lead to 
a very rich understanding of DRPs faced by older persons 
living in the community.

The low response rate of 56.6 % is one of the limitations 
of our study. We believe this low response rate is partly 
attributable to the low awareness on HMR and its benefits 
among Malaysians which is a common finding in developing 
countries as reported previously (31). Additionally, the 
sample size appeared small in this study, but it is justified 
given the exploratory nature of the study and the fact 
that HMR are time-consuming. In order to get a clearer 
picture, HMR can be conducted on a larger scale to 
determine the association between DRPs and different 
patient characteristics to highlight problems arising due 
to disparities in prescription drug used among different 
patients (31). This would however require more resource 
allocation in terms of longer study duration, a greater 
number of pharmacist involvements and a higher cost 
to cover for pharmacists’ service and transportation 
to patients’ homes. Despite the small sample size, the 
problems highlighted in this study corresponded to the 
general problems pertaining to old age and medication 
use practices among older adults that served to provide 
preliminary information required to develop an appropriate 
intervention in the future. 

Conclusion
This study highlights some of the common DRPs faced by 
community-dwelling older persons with polypharmacy. 
The volume of issues identified in this study evaluated to a 
median of six DRPs per participant. This suggests that older 
Malaysians often experience DRPs and that HMR in our 
older population is likely to yield a great wealth of issues. 
HMR is an appropriate approach to highlight patient-
related aspects of medication used and may help to render 
patient-centred solution to the problems. The findings of 
this study will help to contribute to a larger intervention 
study to evaluate the effects of HMR on patient outcome, 
cost implications, and overall healthcare utilization. 
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